IosicHuTEIbHAA 3AIMMCKA

PaGouast mporpamMma cpenHero odmiero o0pa3oBaHus M0 XMMUU COCTaBIICHA Ha
ocHoBe DeniepaibHOTO roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OOIIETo
oOpa3zoBanus. B Hel Takke YYHMTHIBAIOTCS OCHOBHBIE WJACH W ITOJIOKCHHUS
[Iporpammel pa3Butus U GOPMUPOBAHUS YHUBEPCAIbHBIX YUCOHBIX NEUCTBHUM JIs
cpenHero (TIoJTHOT0) 001IeTro 00pa30BaHMsL.

B paboueil mporpamme mpeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB
NEATEILHOCTH O00y4aeMbIX, MPEACTABICHHBIX B MporpamMmax s Ha4aJlbHOIO
o0IIero m OCHOBHOTO o0rmiero oOpaszoBanusa. ConepikaHWe HACTOSIIIEH pabodeit
porpaMMbl  UMEET OCOOEHHOCTHU, OOYCJIOBJICHHBIE, BO-TIEPBBIX, MPEAMETHBIM
COZIEpP’)KaHUEM M, BO-BTOPBIX, NICUXOJOTHUYCCKUMHU BO3PACTHBIMH OCOOCHHOCTSIMHU
00y4aeMbIX.

[Ipyu wu3yyeHMH XUMHHM BEIYyIIYI0O pOJb WIpaeT MO3HaBaTelIbHAS
NeATeIbHOCTh. OCHOBHBIC BUJIBI YUEOHOU JCSITEIHPHOCTH O0YJaIONTUXCsl HA YPOBHE
y4eOHBIX  JICCTBUH  BKJIIOYAIOT yMEHHE  XapaKTepU30BaTh, OOBSACHSTD,
KJaccu(uIpoBaTh, BIAJIETh METOJAAMH HAyYHOTO IO3HAHUS, IMOJHO U TOYHO
BBIpQKAaTh CBOW MBICIIH, apTyMEHTHPOBAaTh CBOIO TOUYKY 3pEHHUSA, pabdoTaTh B
rpynrne, MPeICTaBlsATh M COOOIaTh XMMHYECKYH0 HWH(OpMaIuio B YCTHOM U
MUChbMEHHOU (hopmax U Jip.

Opna u3 3a1a4 00y4YeHUS B CPEIHEH ITKOJIE — IOJITOTOBKA 00YJaroImMXCs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO U MPO(ECCHOHAIBHOTO
nyta. OOydarommuecs JODKHBI HAyIUThCS CaMOCTOSITCIBHO CTaBHTh IEIA W
OTIPEENATh IMyTH X JOCTUKECHHS, UCTIOIb30BaTh MPUOOPETEHHBIA B IIKOJIE OIBIT
JIESITEIbHOCTH B peaabHOU KU3HH, 32 paMKaMU y4eOHOTO TpoIiecca.

CornacHo 00pa3oBaTeIbHOMY CTaHIAPTY, IJIABHBIC WeaU CPeoOHe20 00uie2o
00pa3zoeanus COCTOST B:

1) ¢popMupoBaHMM LETOCTHOTO TMPEICTABIECHUS O MHUpPE, OCHOBAaHHOIO Ha

MPUOOPETEHHBIX 3HAHUSIX, YMEHHSIX U CTIOCO0aX JEATEIHHOCTH;



2)

3)

npUOOpETEHNH ONbITa PAa3HOOOPA3HON NEATEIbHOCTH, OIBbITa MO3HAHUS H

CaMOIIO3HaHUA,

IMOATOTOBKEC K OCYHICCTBJICHHIO OCO3HAHHOIO BBI60pa HHI[HBHI[y&J'IBHOﬁ

oOpa3oBaTesibHON WK MPOodeCCUOHATBLHON TPAeKTOPHH.

Bonbiioil Bkaag B OCTHXKEHHE STUX IIeNiel CpeAHEro oOIero odpa3oBaHUs

BHOCUT U3yueHue xumuu, Koropoc IIpu3BaHoO obecneuums:

1)

2)

3)

4)

(I)OpMI/IpOBaHI/IC CUCTEMBl XUMMYECKMX 3HAHMN KaK KOMIIOHEHTA €CTCCTBEHHO-

HAay4YHOU KapTHUHBI MUDA;

pa3sBUTUC JIMYHOCTHU o6yqa}oumxcs1, HUX HHTCIUICKTYAJIbHOC M HPABCTBCHHOC
COBCPIICHCTBOBAHUC, Q)OpMHpOBaHI/IG Y HHX 3KOJOI'HYCCKH uenec006pa3H0r0

MOBE/ICHUS B OBITY U TPYIOBOH JESTEIBHOCTH;

BBIPAOOTKY y OOyYaroIIuXcsl TMOHMMaHUs OOIINECTBEHHOM IOTPEOHOCTH B
Pa3BUTHH XMMHUH, a TaKkke (HOPMHPOBAHUE Y HUX OTHOIICHHUS K XUMHH KaK K

BO3MOXKHOM 00J1acTH OymayIieit MpakTHIeCKON JesATeTbHOCTH;

dbopmupoBaHue  yMeHHss ~ Oe30macHOTO  OOpalleHusT C  BeIIeCTBaMH,

HCIIOJIb3YCMBIMH B HOBCCHHGBHOﬁ KHN3HHU.

Henamu uszyuenun xumuu ¢ cpeoneil wiKoje A6AANOMCA:

1)

2)

dbopMupoBaHUE Yy Yy4yallMXCs YMEHHS BHUJETh M IOHUMAarh LEHHOCTb
o0pa3oBaHus, 3HAYMMOCTb XHMHYECKOTO 3HAHUS [UIsl KaXKIOro 4YeloBeKa,
HE3aBHCUMO OT €ro NpoQeCCHOHAIBHOU AESITENbHOCTH; YMEHMs pa3inyaTh
(GakThl W OLIEHKH, CPAaBHMBATH OLICHOYHBIE BBIBOJbI, BUAETH HX CBA3b C
KPDUTEPUSIMU OLIEHOK M CBA3b KPHUTEPUEB C OINPEOEIEHHOW CHCTEMOM

IEeHHOCTeH, (OPMyTUPOBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

dbopMupoBaHUE y yUaIIUXCS LIETOCTHOTO MPEJACTABICHUS] O MUPE U POJIU XUMUU
B CO3JaHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI MUPA; YMEHUS

OOBSICHATh OOBEKTHl U MPOIECCHl OKpYXKarouled JAeHCTBUTENBHOCTH —
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IIPUPOJHOM, COLIMAIBHOM, KYJIBTYPHOM, TEXHUYECKOM CpEIbl, MCIIONb3YS IJIs

9TOI'0 XMMHYCCKHUC 3HAHUA,

3) mpuoOpereHue OO0y4aroIIMMUCA OMbITa Pa3HOOOPA3HOM AESATETbHOCTH, OTMbBITA
IIO3HAHUS " CaMOIIO3HAHUS; KIIFOYEBBIX HAaBBIKOB (KJTFHOUEBBIX
KOMIIETEHTHOCTEW), HMMEIOIINX YHUBEPCAIBbHOE 3HAYEHHE JUIS PA3THYHBIX
BUJIOB JESATEIBHOCTH, — HABBIKOB PEIICHUS NpOOJeM, MPUHITHUS PELICHUH,
IIOMCKa, aHaJu3a U 00pabOTKH HMHPOpMalMM, KOMMYHHUKATUBHBIX HaBBIKOB,
HABBIKOB M3MEpPEHUH, HABBIKOB COTPYJHHYECTBA, HABBIKOB 0E30MaCHOrO

06paHl€HHH C BCIIICCTBAMH B HOBCGI[HCBHOﬁ KHU3HHU.

MeToauueckue 0COOEHHOCTH Kypca

Cognepxxanue Kypca peanu3yercs u3 pacyéta | 4 B HeIemro. DTOT JIMMUT
BpPEMEHU U 00yCIIaBIIMBAET PsAJl METOJUUYECKMX OCOOEHHOCTEH Kypca.

Tak Kak u3ydyeHHME XUMUUM Ha O0a30BOM YpOBHE HE CTaBHUT IEJIbIO
NOJIFOTOBUTh BBIMYCKHHMKA CpeaHed mKkoybl K crade EI'D mo xumum, 1O B
IIOCTPOEHUU Kypca BMECTO XEMHMOLIEHTPUYECKOTO NOAX0aa (KOrjxa B LEHTPE
METOAMKHA OOY4YEeHHs] CTOUT XUMHS) HCIOJIb30BAaH @HMPONOUEHMPUUECKUTL
nooxo0 (korja o0ydyeHHe XUMHUU CTPOUTCS, B MEPBYIO OYEpelb, HA OCHOBE yuéTa
MHTEPECOB, CKIIOHHOCTEN 1 0COOCHHOCTEN ydaluxcsi).

Craryc HenmpoQWIbHOW NUCUUILTMHBI OOpEKaeT XMMHIO B T'YMaHUTapHBIX,
($u3MKO-MaTEMaTHUECKUX KJlaccaxX M IIKOJAaX Ha OYEHb HU3KYI0 MOTHBAIMIO €€
u3ydeHus: g OosblIMHCTBA y4vamiuxcd. [loBbllleHME WX HMHTEpeca K XUMUU
YCWIMBAETCS HPUKIAAOHBIM XAPAKMEPOM COIEPKATEIBHON MW IpoLEecCyalbHOU
CTOpPOH B IpeajaraeMoM Kypce (T. €. «XUMHUS M XKU3Hb»). Tak, Hampumep, npu
M3YUYEHUU MOJIUMEPHBIX MAaTEPUAIOB B Kypce OpraHMYecKOd XuMuu (GopMHUpPYeETCs
YMEHHME YUTATh 3TUKETKH TPUKOTAXKHBIX U3JIEIUNA C LENbI0 MPABIWIBHOTO yXO/a 3a
HUMU (YMCTKA, CTUPKA, CYIIIKA, YTIOXKKA).

B y4eOHBbIX KHHrax U3MEHEH U A3bIK ROOAYU Y4eOHO20 mamepuana: OH B
OomnbIIeli  Mepe TOBECTBOBATEIbHBIM, CBS3aHHBIH C  XYJI0XKECTBEHHBIMHU,

JUTCPATYPHBIMHU ITPOU3BCACHUAMUA, HCTOPUUCCKUMU (1)aKTaMI/I.



B kiaccax u mkonax ryMaHwTapHOTO Tpoduiis ydeOHOe comepikaHue Kypca
npeanoiiaraeT yCUJICHHWE TyMaHWTapu3alid B OOYYCHMH XHMHH 4Yepes
WCITOJIb30BAaHUE MPUEMOB, METOJOB U CPEACTB, XapaKTEPHBIX TSI TYMaHUTAPHBIX
TUCIUTUINH. Tak, B MIKOJaX M KJIaccax ¢ YrIIyOJIEHHBIM U3YYCHHUEM WHOCTPAHHOTO
s3pIKa XOopomui AP ¢GeKT MaéT dTeHne XUMUYECKOTO MaTepuaia Ha WHOCTPaAaHHOM
S3BIKE. YUUTENI0 HEOOXOIUMO IMOA00paTh COOTBETCTBYIOIIMI MpoTrpaMMe IO
XAMHHA MaTepuaJl Ha HMHOCTpaHHOM s3bike. Ecimm mombop Takoro marepuana
OCYIIIECTBUTH JIOCTATOYHO TPYIHO, OCOOCHHO B YCIIOBHUSAX CEIHCKOM IIKOJIBI WJIH
IIKOJIBI  HEOONBIIOTO HACEIEHHOTO TMYHKTA, TO MOYXHO BOCITOJIB30BATHCS
BO3MOXKHOCTSIMU MeCTHOM Oubnuorekn wunu MutepHera. byner mnone3HbiM
MIPUBJICYb K paboTe 10 T0I00pY XUMHUIECKOTO MaTepraia Ha HHOCTPAHHOM SI3BIKE
U CaMUX YJallIuXxCs.

Tak>ke B SI3bIKOBBIX IIKOJIAX OOJIBIIOE 3HAYEHHUE JIJISl YCHIICHHUS] MOTHBAIUU K
W3YUCHUIO XHMHUYECKOTO Marepuaja WMEeT HCIIOIh30BaHUE MEKITPEIMETHBIX
CBSA3€H XUMHUU C MHOCTPAaHHBIM si3bIKOM. Tak, Hampumep, 3PGHEeKTUBHO
NpUMEHEHUE 3aJaHuid I  OTpPaOOTKM Y4eOHOTO COAepKaHWsl Kypca Ha
YCTAaHOBJICHHE AHTJIOS3BIYHOW 3THMOJIOTHH XUMHUYECKUX TEPMHUHOB (HAIpHUMeEp,
CUMBOJIbHBIE 0003HAYEHHSI OTHOCUTEIBHBIX aTOMHOM M MOJEKYJISIPHOU Macc A, U
M, ipoucxonat ot aHri. relative) WM WX 3BOJIONUU (HAPUMED, TPEY. «KKAMAIU3»
— aHm. catalize — pyc. kamanu3z). C GOJBIIUM YJOBOJIBCTBUEM YHAIIUECS TITKOJ
U KJIacCOB C YIIyOJNEHHBIM M3yYCHHEM WHOCTPAHHOTO S3bIKA HAXOASAT U
MPEACTABIAIOT HWHOOPMAIMI0O O pPOJNM  YUYEHBIX-XMMHUKOB WM O Pa3BUTHU
XUMHUYECKON TPOMBIIIEHHOCTH B CTpaHAaX M3y4aeMOro S3bIKa, KOTJa TOTOBST
COOOIIEHHsT M  Mpe3eHTauuu 1o  3adaHusM  pyopuku  «Hcnonw3yiiTe
JOTIOJTHUTENHHYIO HHPOPMAIINIO U BBIPA3UTE MHEHUEY.

B rymaHuTapHpIX IIKOJIaX JUJIAKTHYECKH OIMPABIAaHO HCIOJIb30BaHUE
CUMBOJIMKH, TPUHSATONH B PYCCKOM S3BIKE JUII O0OO3HAYEHUS YaCTEH CJIOBa, MpHU
dbopmupoBaHUd OOOOMIEHHBIX 3HAHWK MO XUMHUYECKONW HOMEHKJIAType. OTOT

npuéM MCIOJIb30BaH B yueOHbIX kHUrax 10—11 kmaccos.
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Hampumep, B opraHn4eckoil XUMHUU CHUMBOJIUKA PYCCKOTO SI3bIKA ITOMOTAET
dbopmupoBanuto HomeHknaTypel MIOITAK. Tak, oOmuit cnoco6 oOpa3zoBanHus
Ha3BaHUUW TPEJCIbHBIX OJHOATOMHBIX CIHPTOB WM MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT MOXKET OBITh OTPAXKEH CIICITYIONTUMH 3aIMACSIMU:

YA
AnkaH-0J1 (METaHOJI, 3TAHOJI, MPONAHOI-1);

VAN
AJIKaH-0B

a KHCJIOTa (MeTaHOBaﬂ, OTaHOBAadA U T. I[.).

B mpoueccyansHOM OTHOILIEHHMH B Kjaccax TyMaHMTapHOro mnpoduis, B
KOTOpBIX 00y4aercss OOJBIIMHCTBO JETEH C SIPKUM OOpa3HbIM BUACHHUEM MHpA,
CKJIOHHBIX K OMOIIMOHAJbHBIM MEPEKUBAHUAM, 3HAYUTENBHBIN  dPQeKT
JIOCTUIaeTCa MPHU UCIOIb30BAHUU NpUEMA aHuMayuu, T. €. HaJleJeHUs: 00BEKTOB
HEXMBOIO XHMHYECKOTO MHpa (3JIEMEHTOB, BELIECTB, MaTepUajOB, PEaKLIUi)
XapaKTepHbIMU Y€pTaMU U MPU3HAKAMH JKUBOTO, MX «ouyeloBednBaHue». OOmmii
CHoco0 TOCTHKEHUS 3TOM 1IeNIi OTpa)kaeTcsl B 0000IEHHOM Ha3BaHUU OTIEJIbHBIX
3aJaHuil Kypca, B KOTOPBIX HEOOXOAMMO pPaCKpBITh XYA0KECTBEHHBIH 00pa3
BelleCcTBA WK nporecca. Crneayer nog4epKHyTh, YTO yYaluecs ¢ yJ0BOJIbCTBUEM
NUIIYT HEOOJbIINE JUTEpaTypHbIE NPOU3BEIACHUS (3CCE, CUHKBEHHBI) TaKOTO
IUTaHa, TEM CaMbIM COBEPIICHCTBYS CBOIO JINTEPATYPHYIO MHUCHMEHHYIO peyb U
ycBaunBasi HEOOXOAMMOE XUMUYECKOE CO/IepKaHUE.

B knaccax ¢u3nko-MaTeMaTHUECKOro MpoQuiis, 0O4eBUIHO, COAEepKaTeNbHas U
npoleccyagbHasi CTOPOHBI 00YUECHHSI XUMHUH JTOJKHBI OBITH HECKOJIBKO WHBIMHU.

Ecnu B yacTu CBSI3M XMMHHU C KU3HBIO OHU COBIMAJIAIOT C €€ MPEernoJaBaHUEM B
KJIaccaXx TYMaHUTapHOTO Npoduiisi, To B 0TOOpe yueOHOro Matepurayia U METOJAUKE
KypC NpPEInoJiaraeT MCIOJIb30BaHUE JPYrol AUNakTHKU. Hexoropele TeMbl,
OCOOCHHO CBsI3aHHbIE C (U3MKOW (CTpOEHHE aToMa M BELIECTBa, HEKOTOpHIE
acneKkTbl (PU3UYECKON W KOJUIOMIHOM XUMHUH, Ta30Bble 3aKOHbI), 3 eKTuBHEE
u3ydyaTh Ha OCHOBE aKTHUBHBIX (opM 0O0ydeHus (Oecenpl, AUCIYTa, AIEMEHTOB
YPOKOB-KOH(EPEHLIMi), YTO TMO3BOJISIET 3HAYUTENBHO  YBEIUYUTH  JOJIIO

CaMOCTOSITENIbHOM paboThl yyammxcs. Takod moaxoj Aa€T BO3MOXKHOCTh IIHUPOKO
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UCIIONIb30BaTh MEXKIIPEAMETHbIE CBSI3U M (DOPMHPOBATh €IUHYIO €CTECTBEHHO-
HAy4YHYIO KapTHHY MUpa.

B kypce W3MeHEHa M IUIAKTHYECKAS POJib XUMUYECKO20 IKCHEPUMEHMA U
pacuémuuix 3a0a4 no popmynam u ypagHeHuAM.

Xumuss — ocobasg yuyeOHas JUCHMIUIMHA, B KOTOPOM Hapsay ¢
TEOPETUUYECKUMH 3HAHUSMU  (HOPMHUPYIOTCS TakXe JKCIEPUMEHTalIbHBIE U
pacy€THble yMEHUS W HaBbIkM. HO MMEHHO Ha XMMHYECKMH OJKCIEPUMEHT H
pelIeHrne pacuéTHBIX 3a4a4d KaTacTpO(pUUYECKH HE XBATUT BPEMEHH, OTIYLIEHHOTO
Ha y4eOHbId mpouecc Ha 0a3oBoM ypoBHE. [losTomMy B Kypce NpenycMOTpPEH
00s3aTeNbHBIA JIEMOHCTPALIMOHHBIA SKCIIEPUMEHT IPU PACCMOTPEHUU Kaxa0H
YKPYNHEHHOW TUIAKTUYECKOM eauHUIbl — naparpada. Tak kak npabopaTOpHBIM
YUYEHHUYECKUN IKCIEPUMEHT B CHJIY Y3KOIO BPEMEHHOrO JIMMHTA MPUOOpPETaET B
U3YYEHUM Kypca DJSIU30JUYECKUM XapakTep, TO MPEANOIaracrcs IIUPOKOe
IIPUBJICYEHUE K BBINOJHEHUIO JEMOHCTPAMOHHOIO JKCIIEPUMEHTA YYalluxcs B
KAueCTBE ACCUCTEHTOB YYMTENA. OTO IO3BOJUT IOAJEPKUBATh Ha JOJKHOM
YpPOBHE MPAKTUYECKUE YMEHUS W HaBBIKM ydyalmuxcs, C(HOPMHUPOBAHHBIE B
OCHOBHOH 11KoJie. HEKOTOpYI0 HANps>KEHHOCTh B 00ECIIEYEHHOCTH HATJISITHOCTHIO
YPOKOB XUMHH JOJDKHBI CHSTh 0OfA3aTENbHBIE KOJIJICKIUH, MOJArOTOBJIEHHBIE K
KOKJIOMY YPOKY XMMHUH Ha OCHOBE PUCYHKOB-KOJUIAKEW, UMEIOIIUXCS B YUEOHUKE.
W, HakoHel, YacTh MpoOJeM XHMHUYECKOTO HKCHEPUMEHTAa MOTYT pELIUTh
MHOTOYHMCIIEHHBIE BHJIEOMAaTepHalibl, COMpoBOXAaronMe Kypc. OpHako Takue
3aMEHbI IPUMEHUMBI TOJIBKO B TOM CIIy4ae, €CIU AUKTYIOTCS NMPABUIAMU TEXHUKU
0€30MaCHOCTH UJIU €CIIU PealIbHbIE IKCIIEPUMEHTHI TPEOYIOT 3HAUUTEIbHBIX 3aTpaT
BPEMEHH.

DONHU30IMYECKOE, & HE CUCTEMHOE BKIIFOUEHHE PACUETHBIX 3a/1a4 Mo (opmynam
U YPaBHEHHUsSM B IIPOLECC U3YYEHHs Kypca MNPUBOAUT K pa3peiBy IBYX
B3aMMOCBSI3aHHBIX CTOPOH PACCMOTPEHUSI XMMHUYECKUX OOBEKTOB (BEUIECTB U
pEaKlNil) — KAa4eCTBEHHOW M KOJIMYECTBEHHOW. Tak Kak Ha YpOKE Ha PEIICHUE
pacu€THBIX 3a7a4 MO XUMHUHU BBIIEIUTH BpeMs MPOOJIEeMATUYHO, HEOOXOIUMO

HUCHOJIb30BaTh BCE BO3MOXKHOCTH CaMOCTOSTEIILHOM pa6OTBI ydamuxcsa, M B



MEPBYIO OYEPEAb MPU MOATOTOBKE JOMAIIHETO 3ajaHus. MOXXHO HCMOJIb30BaTh
npuBEAEHHBIE B y4yeOHHMKE B KOHIE KaXJIOTo mnaparpada pacy€THbIe 3a7ayd,
OLICHUBAsI UX U KOMMEHTHUPYS PE3yJbTaThl OLICHOK B Hayalle KaXKJIOro ypoka Ha
MPOTSHKEHUU 3—5 MHUHYT. Takass TEXHOJOTWs MO3BOJISIET PEIINTh €IIE OIHY
npo0iemMy, KOTopas BO3HHMKAeT NMpU OOyYeHUM XUMHUU Ha 0a30BOM YpOBHE B
YCIOBHSIX BPEMEHHOTO LEHTHOTA, — MpPOOIEMy HAKOIUICHHS OLEHOK U
000CHOBAHHOCTH BBICTABJICHUSI PYOCKHBIX (ITOJYTOIOBBIX) U UTOTOBBIX (TOJOBBIX)
OLICHOK yYaIlIUMCHI.

Ycunenue momueayuu yuawguxca k uszyyenuio HenpouibHou Xumuu
peanusyemca 6 Kypce uepe3 pACKpblmue C6A3U U3y4aemoz0 mamepuaia c
o0yoywieint npogheccuonanvHoil 0eameabHOCHbI0 8bINYCKHUKA CPEOH el UIKOTbL.
HaunGonpmuii 3¢ dext naér camocTtosdTeNnbHas padoTa CTapIIEKIACCHUKOB IO
pacKpbITHIO 3TOM CBsi3H. Kypc mpeaycMaTpuBaeT BBIIOJIHEHUE YYAIIUMUCS
3aganuil tumna «lloaroroBeTe paccka3 0 TOM, Kak CBSI3aHbl 3HAHWUS KOHKPETHOMU
TEMbI TI0 XUMHUH ¢ OOyueHHeM B BbIOpaHHOM Bamu BY3e wim c Bameit Oymaymien
npodeccueit»; «Ha3oBuUTE H3BECTHBIE BaM MEXKIYHAPOJHBIE BOOPYKEHHBIC
KOH(JIMKTBI, KOTOpPHIE CBSI3aHBI CO CTPEMJICHUEM YCTAHOBUTH KOHTPOJIb HaJl
MPUPOJIHBIMA UCTOYHUKAMU YIIIEBOJAOPOAOBY; «lIpuBennre mpumMepsl HHTETrpauui
SKOHOMHK PAa3JIMYHBIX CTPaH, OCHOBY KOTOPBIX COCTaBJSI€T HCIOJb30BAHUE
MPUPOIHOrO ra3a» WIA MPU MOATOTOBKE OTBETOB Ha Bompochkl «Kak MUpOBbIE
1IeHbl Ha He(Th BIMSIOT Ha OrOJKET Hamel crpaHbl? [Ipennoxkure cBoM BapuaHThI
YMEHBIIICHUSI 3aBUCUMOCTH 3KOHOMUKH Poccuu OT KojeOaHus MHUPOBBIX IIEH Ha
HepTH» | T. 1.

B crapmmx kjaccax B KaueCTBE OPUEHTUPOBOUYHONW OCHOBBI OOOOIIECHMS
BOKHEUININX TMOHATHUM W TEOPUM XUMHUH CIYyXKaT @uaocogpckue kamezopuu,
HarpuMep KaTeropusi «OTHOCHTEIBHOCTH HUCTHUHBI». Tak, B X0/€ AUCKYCCHUHU O
KJIacCU(pUKAIMA XUMHUYECKUX JJEMEHTOB, TMPOCTBIX BEHIECTB (METAIbl U
HEMETaJUIbl) U COCAUHEHUW (OKCHUIBI M THUAPOKCUIBI) CTapUIEKIACCHUKU

yCBaMBaIOT 0a30BbIe TMOHATHA Kypca (CTpOEHHME aTroMa W BHUABl XUMHUYECKHX
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CBSI3€H, THUMBI KPHUCTAUIMYECKUX PEMETOK W (DU3UYECKHE CBOWCTBA BEIIECTB,
aM(OTEepHOCTB).

OnuH yac B HEJENO, OTBEAECHHBIM Ha HW3Y4YEHHUE Kypca, MpeArnoJiaract
IIMPOKOE  HUCIIOJIb30BAHUE JIEKUUOHHO-CEMUHADPCKOU  hopmbl  NpOGedeHus
YueoHvIx 3anamuii. IT0 TO3BOJISIET CTAPIICKIACCHUKAM HE TOJBKO 3((HEKTUBHO
yCBamWBaTh COJCPKaHUE Kypca, HO U TOTOBUT UX K MPOJOJDKEHUIO 00pa3oBaHUs B

BBICIICH IIKOJIE, IJe Takas Gpopma npeodianaer.

OO0mas xapakTepucTuKa Kypca
KonmnyecTBo yacoB, 0TBEIEHHOE HA U3yYEHUE XUMHUH Ha 0a30BOM YPOBHE, U
COOTBETCTBHE OOpPA30BATEIBHOMY CTAHJAPTY OINPEACIWIN TIIATEIbHBIM OTOOP
coiepKaHMsI Kypca XUMUH, I03BOJISIFOIIETO:
® COXPAaHUTH JOCTAaTOYHO LEJIOCTHBIA W CHUCTEMHBIA KypC XUMHHU, KOTOPBIH
(opmMupoBajicsi Ha NPOTSDKEHUHU JIECSITKOB JIET KaK B COBETCKOM, Tak M B
POCCHUICKOH IIKOJIE;
¢ 0CBOOOIUTH KypC OT M3JIMIIHE TEOPETU3MPOBAHHOIO M CIOKHOIO Marepuala,

JUTs1 OTpabOTKHU KOTOPOTO TPeOyeTCsl HeMajio BpEMEHHU;

® MAKCHMAJIbHO COKpPaTUTh Ty OIMHCATEIbHYI0 YacTh B COACPKAHUU Y4eOHOMU
JTUCIUTUIMHBI, KOTOPAsl MO3BOJIsIET 00eCTIeunuTh PO HIbHBINA YPOBEHb 00yUYCHHUSI

MPEIMETY;

® BKJIIOYUTH B KypC Marepuas, CBI3aHHbBIM C ITOBCEAHEBHOMN KU3HBIO YEJIOBEKA, C
Oymymieit mpodecCHOHaNbHON eATeIbHOCTRIO BBIITYCKHUKA, HAMpPSIMYIO HE

CBSA3aHHOU C XMMHUEM.

MeTton0m0rn4eckoil OCHOBOM MOCTPOCHUS y4eOHOTO COJEpKaHUS Kypca
XUMUHU JJIs1 CPETHEH IIKOJIBI 0A30BOTO YPOBHS SIBUJIACH Ulesi HHTETPUPOBAHHOIO

KYpPCa, HO HE €CTECTBO3HAHUS, 4 XUMUH.
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CrpykTypa mpeajaraeMoro Kypca pemaer ABe MpoOJIeMbl WHTETpalfH B
oOy4yeHWH XHMHH: TepBas — BHYTPHUIIPpeAMETHasi WHTerpanus, BTOpas —
MeKIPeIMeTHASA.

BuyTtpunpenMerHas MHTErpamus ONPENENAeT CIEAYIOUIYI0 O4YepENHOCTH
W3YYEHHS pa3/ieJIOB XMMHUU: BHAYaJIe U3y4aeTCsl OpraHnuyecKasi XUMHusl, a 3aTeM —
obOmiasi xumus. Takoe CTPYKTYpHUpOBaHHE OOYCJIOBIEHO TEeM, 4YTO O00OOIICHHE
COJIEp’KaHMsI TpeaMEeTa IO3BOJSET Ha 3aBepIIaolIeM 3Tare cPopMUpOBATH Y
BBIITYCKHUKOB CPEIHEN IIKOJIbI MPEACTAaBICHUE O XMMHUHU KaK O IEJIOCTHON Hayke,
NOKa3aTh E€IUHCTBO €€ IMOHSATUM, 3aKOHOB M TEOpUW, YHUBEPCAIbHOCTb U
MPUMEHUMOCTb UX KaK JJIsI HEOPTaHUYECKOW, TaK U JJIsl OPraHUYECKOM XUMUH.

MexnpeaMeTHasi HHTErPalus O3BOJIAET, ONUPASCh HA 3HAHUSA 110 XUMUHU,
OOBEMHUTDL 3HAaHUS MO (Qu3nke, OMONOruuU, reorpaduu, SKOJOTHUH B EAMHOE
NOHMMaHUE TNPUPOAbI, T. €. CHOPMUPOBATH LEJOCTHYIO €CTECTBEHHO-HAYUYHYIO
KapTUHY OKPYXAIOIEro MUpa. DTO MO3BOJIUT CTapLICKIACCHUKAM OCO3HAaTh, YTO
0e3 3HAHWUU MO XMMHHM BOCIPHUATHE OKPYXKAIOMIET0 MHpa OydeT HEMOJHBIM H
yIIEpOHBIM, a JIFOAY, HE MOJIyYMBIINE TAKUX 3HAHHWI, MOTYT CTaTh HEOCO3HAHHO
OMACHBIMU, TaK KaK XHWMHYECKHM HErpaMOTHOE OOpallleHHEe C BelleCTBaMH,
MaTepuajgaMy U MpoueccaMu MPEACTABISET yIpo3y IS KUZHU.

KpoMe »TuX nAByX BeIyIIMX HWHTETPUPYIOIIMX UACH, B Kypce XHUMHUU
peanusyercss eme€ oaHa HIesd — UIeA uHmezpayuu XUMU4eCKux 3HAHUUl C
CYMAHUMAPHLIMU — OUCYUNIUHAMU: UCTOpUEH,  JIUTEPATYPOH, MHPOBOU
XYIOXKECTBEHHOW KYyJIbTYpOH. JTO, B CBOK OYEPENb, IMO3BOJSIET CPENCTBAMHU
y4e0HOTO IpeaMeTa MoKa3aTk pojib XMMHUM U B COLIMAJIbHON cepe uenoBeuecKon
NEeATEIbHOCTH, T. €. IOJHOCThIO COOTBETCTBOBAaTh HJEAM 00pa30BaTEIbHOTO
CTaHJapTa.

OcobeHHOCTH cojep)aHusl OOy4YeHUS] XUMUU B CpeaHei (TOJHOM) IIKoJie
OOyCNIOBJIEHBl CIEUM(PUKON XUMUU KaK HAyKd U TIOCTABICHHBIMU ULEJISMHU.
OCHOBHBIMH TIpOOJIEMaMU XWUMHUU SBISIOTCS W3YYEHHE COCTaBa M CTPOCHUS
BELIECTB, 3aBUCHUMOCTH HX CBOMCTB OT CTPOCHHMs, IOJYyYEHHUE BEILIECTB C

3aJJaHHBIMU CBOMCTBAaMU, MCCIIEOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX PEAKLIUHU
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n HyTCfI YHOpaBJICHUA UMH B LCIIX IMOJYUYCHUA BCUICCTB, MATCPHUAJIOB U SHCPIHU.
H03TOMy B pa6oqep”1 nporpamMme 110 XHMMHH HAILIK OTPAKCHUC OCHOBHLIC
COACPKATCIIbHBIC JINHUN

L4 ((BCIHCCTBO)) — 3HaHUA O COCTAaBC M CTPOCHHUHU BCIICCTB, HUX CI)I/ISI/I‘-ICCKI/IX u

XUMHNYCCKHNX CBOﬁCTBaX, OMOJIOTHYECKOM I[GﬁCTBHI/I,',

o «XHUMHUECKas peaKkuusa» — 3HAHUA 00 YCIIOBUAX, B KOTOPBIX ITPOSABIIAIOTCSA
XUMMYECKHE CBOMCTBa BCIICCTB, crocobax YIPaBJICHUA XHUMHUYCCKHMHU

ImponecccamMu,

L4 ((HpI/IMCHGHI/Ie BCIICCTB» — 3HAHUA H OIIBIT HpaKTI/ILIeCKOI?I ACATCIBHOCTH C
BCIICCTBAMH, KOTOPBIC HanboJsIee YacTo IMPUMCHATCA B HOBCCHHGBHOﬁ KHN3HH,
IOUPOKO HCIIOJIB3YIOTCSA B IMPOMBINIJICHHOCTH, CCJIbCKOM XO3$II>1CTBC, Ha

TPaHCIIOPTE;

® (JSI3BIK XMMHMU» — cUCTeMa BaXKHEHMIIUX IMOHATUH XUMHM W TEPMUHOB, B
KOTOPBIX OHHM ONMCBHIBAIOTCSI, HOMEHKJIATYypa HEOPTAaHUYECKUX BEIIECTB, T. €. UX
Ha3BaHUs (B TOM YHCIIC U TPUBUAJbHBIC), XUMHUECKUE (DOPMYIIBI U ypaBHEHUS,
a TaKXKe MpaBWia MepeBojia MHPOPMAIMM C €CTECTBEHHOIO $I3bIKAa Ha SI3BIK

XUMHH B 0OpaTHO.

MecTo npeamera B y4eOHOM ILJIaHE

denepanbHbIi rOCyAapCTBEHHBIN 00pa3oBaTeIbHbBIN CTaHIApT
IIpeyCMaTpUBAET U3yUYEHHUE Kypca XMMHUH B CPEIHEN IIKOJIE KAK COCTAaBHOM 4acTH
npeaMeTHoM o0nacTh « ECTeCTBEHHO-HAaYyYHBIE TPEAMETHD.

B Ga3zucHoMm yueOHOM IIaHe CpelHEed IIKOJIbI XMMUSl BKIIIOYEHA B pas3ziell
«Copnepxanue, QopMHpyeMOe ydyacTHUKaMU 00pa30oBaTeIbHOTO IPOLIECCAy.
OOyuaroniyecss MOTYT BbIOpaTh [IJIi M3Y4YEHHUS WM HHTETPUPOBAHHBIA KypC
€CTECTBO3HAHMSI, NI XMMUIO KaK Ha 0a30BOM, TaKk M Ha yIIIyOJIEHHOM YPOBHE.

Pabouas mporpamma mo XUMHUHU ISl CpeAHEro ooOiiero oOpa3oBaHUs Ha

0a30BOM ypOBHE COCTaBli€HA U3 pacu€Ta 4yacoB, yKa3aHHbIX B 0a3UCHOM y4eOHOM
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wiane oOieo0pa3oBaTenbHbIX opranu3anuii: 1 yac B Hemento (70 yacoB 3a nBa

roga oOy4eHus).

JInuHOCTHBIE, MeTanpeIMeTHbIE U NPeIMEeTHbIE Pe3yJIbTAThI

OCBOEHHS Kypca
JledaTenbHOCTh yuuTeNsl B OOYYEHUM XUMHHU B CpPEIHEH IIKOJIE JTOJKHA OBITh
HalpaBJICHA Ha JOCTH)KEHHE OOy4arolUMUCA CIEAYIOIINX JAUYHOCHHBIX
pe3yiomamoes:
1) B IIECHHOCTHO-OPUEHTAITMOHHON Chepe — 0CO3HaAHUEe POCCUNCKON TPakIaHCKON

HACHTUYIHOCTH, IIATPUOTU3MA, YYBCTBA I'OPAOCTH 3a pOCCHfICKyIO XUMHNYCCKYIO

HayKy;

2) B TpydoBoil cepe — eomosHocmb K OCO3HAHHOMY BBIOOPY JalibHEHIen

00pazoBaTeIbHOM TPACKTOPUU WIIA TPYAOBOM NESATEILHOCTH;

3) B mo3HaBaTelbHOM (KOTHUTUBHOM, HHTEIJICKTyaJdbHOH) cdepe — pmeHue
VOPaBIATh CBOSH  TIO3HABATEIIBHOW  JCATCIBHOCTBIO, 20MOBHOCMbL U
cnocobHocms K 00pa3oBaHWI0, B TOM 4YHCIE CaMOOOpa30BaHUIO, Ha
NPOTSDKCHUM  BCEWM KWU3HHU; CO3HATEJIBbHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUI0 KaK YCJIOBHUIO YCHENTHON MpodeccuoHalbHOW U OOIEeCTBEHHOM

ACATCIBHOCTH,

4) B cdepe cOepexeHUss 30pOBbsI — HpuHAmMuUe W peanuzayus IEeHHOCTEH
30pOBOTO U 0€30macHOr0 00pasza KU3HH, Henpusmue BPEIHBIX MPUBBIYECK
(KypeHus, ymnoTpeOJeHusi ajKorois M HApKOTHKOB) Ha OCHOBE 3HAHUU O

TOKCHYCCKOM U HAPKOTUYICCKOM I[GﬁCTBHH BCHICCTB,

Memanpeomemnvimu pe3yiomamamu OCBOCHUS BBITYCKHUKAMU CpEIHEN
IIKOJIbI Kypca XUMUH SIBJISIFOTCS:
1) ucnonv3osanue yMeHUW U HABBIKOB PA3JIMYHBIX BUJOB IO3HABATEIbHOU
NEeATEIbHOCTH, HpUMEHeHUue OCHOBHBIX METOAOB TO03HAHUSA (CHUCTEMHO-

WHOOPMAIIMOHHBI ~ aHanu3,  HAOMIOEeHWEe,  HW3MEpEHHe,  IPOBEICHUE
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9KCIICPUMCHTA, MOJACIUPOBAHUC, HCCIICAOBATCIILCKAA I[GHTGJII)HOCTB) JJIA

HN3Y4YCHUA PA3JIMYHBIX CTOPOH OKpY)KaIOIHGﬁ I[GﬁCTBPITGJILHOCTH;

61adeHue OCHOBHBIMU HHTEJUICKTYaJIbHBIMH omepanusmMu  (hopMyTHpoBKa
TUIIOTE3, AHAJIW3 M CHHTE3, CPAaBHEHUE U CUCTeMarTu3auus, 0000IlieHue u
KOHKPETH3allKs, BBIABICHHE NPUYMHHO-CIECICTBEHHBIX CBSI3€d M IOHUCK

aHaJIOrOB);

nosuaumue OOBEKTOB OKPY)KAIOIIETO MHpa OT OOIIero yepe3 OCOOEHHOE K

CANMHUYIHOMY,

4) ymenue BbIABUI'aTb HMJACU W OIPCACIATbL CPCACTBA, HCO6XOI[I/IMBIC 1 UX

pealnu3alm,

5) ymenue onpenensaTh UETW W 3aJa4d  JACATEIbHOCTH, BBIOMpATh CpEACTBa

6)

pealn3anuu ONCJIN U IIPUMCHATD UX Ha IIPAKTUKE,

ucnomavzoearue  Pa3iMdHbIX HUCTOYHHMKOB  IJIA  ITOJIYYCHMA XUMHYECKOU
I/IH(bOpMaI_[I/II/I, IIOHUMAHHUC 3aBUCHUMOCTHU COACPIKAHUA U (1)0pMI>I IMpCaACTaBICHUA

uH(pOpMAaLIMK OT 1eJIe KOMMYHHUKAIlMU U a/Ipecara;

7) ymeHnue IpOAYKTUBHO OOIIATHCS U B3aUMOEHCTBOBATH B IIPOIIECCE COBMECTHOM

8)

ACATCIIBHOCTH, YYHUTBIBATL IIO3UMIHUH JPYTHUX YYACTHHUKOB HOCATCIILHOCTH,

3¢ (hHeKTUBHO pa3peaTh KOH(PIUKTHI;

20MOGHOCMb W CIIOCOOHOCTh K  CaMOCTOSTENbHOM  HMH(OPMALMOHHO-
NIO3HABATEIBHOM JEATEIBbHOCTH, BKJIKOYAas YMEHUE OpPUEHTUPOBATHCA B
pa3NUYHBIX ~ HWCTOYHMKAX  HMH(POpMALMK, KPUTHUYECKHM  OLEHUBATh H

UHTEPIPETUPOBATh UHPOPMAITHIO, TTOTYIAEMYIO U3 PA3TUUYHBIX UCTOYHUKOB;

9) ymenue wucnonb3oBaTh CpencTBa WH(MOPMALMOHHBIX W KOMMYHHKAIMOHHBIX

texHonoruil (nanee — MKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U

OpraHU3allMOHHBIX 3aj7ad C COOJoJeHNeM TPeOOBaHUM SPrOHOMHUKHU, TEXHUKHU
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0€30MacHOCTH, THTUEHBI, PECYPCOCOEPEKEHNS, MPABOBbIX U 3THUYECKUX HOPM,

HOPM HMH(OPMAIIMOHHON O€301TaCHOCTH;

10) 6nadenue SA3bIKOBBIMU CPEACTBAMH, B TOM YHUCJIE U S3BIKOM XUMHH —

YMCHHUC ACHO, JOTHUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPCHUS, HMCIIOJIB30BATH
AJICKBATHBIC S3BIKOBBIC CPCIACTBA, B TOM YHUCIIC U CHUMBOJIBHBLIC (XI/IMI/I‘IeCKI/IC

3HaKH, GOPMYJIBI U yPABHEHHUS).

Ilpeomemnvimu pesynomamamu WU3y4eHUs XMUMHM Ha 0a30BOM YpOBHE Ha

CTYIICHU CPCOHCTO O6HIGFO O6paBOBaHI/IH SABIISAIOTCA:

L.

B [TI03HABATEILHOM cdepe
3Hanue (NoHUMaHue) U3yYCHHBIX TTOHSITHH, 3aKOHOB U TEOPHIA;

YMeHue ONHUCHIBATh JEMOHCTPAIMOHHBIE M CaMOCTOSITENIBHO MPOBEAEHHbBIC
AKCIIEPUMEHTBI, UCTIONB3YS JJI 3TOTO €CTECTBEHHBIN (PYyCCKUM, POHOM) SI3bIK U

A3BIK XUMHWH,

YymeHue KJIaCCI/I(I)I/II_II/IpOBaTB XUMHWYCCKHUC OJJICMCHTBI, IIPOCTBIC M CJIOXXHBIC
BCIICCTBA, B TOM YHUCJIC U OPTraHUICCKHUC COCAMHCHNA, XUMHWYCCKUC PCAKIINHU 110

pa3HbIM OCHOBAHUAM,

YMeHUE XapaKTCpHUu3oBaThb HN3YYCHHBIC KJIaCChbl HCOPraHNM4CCKUX u

OpraHHu4CCKUX COG,Z[HHCHI/II;'I, XUMHUUYCCKUC PCAKINH,;

20MOBHOCMb TIPOBOJUTh XHUMHYECKUW OSKCIEPUMEHT, HaOIonaTh 3a €ro
IIPOTEKAHUEM, bukcupoBarh pe3yabTaThl CaMOCTOSITEJIBHOTO 151

ACMOHCTPUPYEMOTI'O SKCIICPUMCHTA U JACJIaTh BBIBOABI,

ymenue (GOPMYITUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATH

CBOMCTBA HCU3YUYCHHLIX BCUICCTB 110 aHAJIOI'MHU CO CBOMCTBaMH HN3YUYCHHBIX;

NOUCK WCTOYHUKOB XUMHUYECKOM HH(OpMAIUKU, TMOITydYeHUE HEOOXOIUMOM
uHpopmal, €€ aHalu3, HW3rOTOBJIEHHE XWMHYECKOT0 HH(POPMALMOHHOTO

MPOJIYKTa U €0 MPEe3CHTAIU;
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8. enaodenue 00s3aTENBHBIMA CIPABOYHBIMU MaTepuanamu: [lepuommyeckoit
cucremMor xumudeckux anemeHToB [I. M. MenneneeBa, Tabauiei pacTBOPUMOCTH,
ANEKTPOXUMHUYECKUM pAIOM HaIpsHKEHUN METaJlJIOB, pAIOM
ANMEKTPOOTPULIATEIIBHOCTA — JJIsI XaPAKTEPUCTUKHU CTPOECHUS, COCTABA U CBOMCTB
aTOMOB XUMHUYECKHUX d1eMeHTOB [—IV meproaoB u 00pa3oBaHHBIX UMHU MPOCTHIX U

CJIOXKHBIX BCIICCTB,

9. ycmamnoénenue  3aBUCUMOCTH  CBOMCTB U  TNPUMEHEHMS  BaKHEHIIMX
OPTraHUYECKUX COCIMHEHUM OT HX XHMHUYECKOTO CTPOCHHUS, B TOM YHUCIE U
OOYCIIOBJIICHHBIX XapaKT€POM ATOTO CTpOEHUs (MPEeAeSIbHBIM UM HENpeAesIbHbIM)

Y HaIM4ueM (PyHKIMOHAIBHBIX TPYII;
10. modenuposanue MONEKyJl HEOPraHUUECKUX U OPraHUYECKUX BEILLECTB;

11. nonumanue XuMHUYECKOM KAPTUHBI MUPA KaK HEOTHEMJIIEMOUN YaCTH LEJI0CTHOU

HAyYHOU KapTHUHBI MUDA;

II. B IICHHOCTHO-OPUEHTAIIMOHHON chepe — ananu3 U oyernka MOCICACTBUN TS
OKpYy’KaroIiei cpeapl OBITOBOM W MPOU3BOJCTBEHHOM JIEATCIBHOCTH
YEJIOBEKa, CBA3AHHOM C TMPOM3BOACTBOM M MEPepadOTKON XUMHUYECKHX

MPOJYKTOB;

III. B TpymoBoil chepe — npogedeHue XUMUUECKOTO SKCIIEPUMEHTA; pa3zsumue
HAaBBIKOB ~ Y4eOHOW,  TMPOEKTHO-UCCIENOBATEIbCKOW W TBOPYECKOU

ACATCIIBHOCTH IIPHU BBINIOJIHCHUHW MHAWNBUAYAJIbHOI'O IIPOCKTA 110 XUMHWH;

IV. B cdepe 3m0poBoro obpaza *Ku3HU — cobOn00eHue TpaBuil 0E30MaCHOTO
oOpallleHUs] C BEIIEeCTBaMH, MaTepHallaMd; OKa3aHWEe TEPBOH MOMOINU TpPH
OTpaBJICHUSAX, OKOTaX W TpaBMax, TMOJIYYCHHBIX B pPe3yJIbTare HapyIICHUS
IPAaBHJI TEXHUKH OE€30MMaCHOCTH NPH paboTe ¢ BEIIECTBAMHU M JIAOOPATOPHBIM

000pyIOBaHUEM.



16

Conepxanne kypca 10—11 kinaccoB ba3oBblii ypoBeHb

ConepxaHue Kypca XapaKTEpHU3YETCS LEJIOCTHOCTBIO M CHUCTEMHOCTBIO
y4eOHOIo MpeaMeTa, Ha OCBOEHUE KOTOPOTO OTBEAECHO KECTKO JTUMUTUPOBAHHOE
y4eOHOE BpeMH.

Kypc nmenurcs Ha JBe paBHBIE IO OTBEAEHHOMY HAa MX M3yYEHUE BPEMEHU
YaCTHU: OPraHUYECKYI0 XUMHIO U OOLIYI0 XUMHUIO.

CrpyKTypupOoBaHHE Kypca OPraHMYECKOM XHMHMM ONpEIEIAeTCS UAeeH
Pa3BUTHA y4yalMXCsl HEMPOPUIBHBIX KJIAcCOB CpeAcTBaMH yueOHOro npeamera. C
LEIbI0 YCWICHHS POJIM AEAYKLIHH B OOy4YEHMM XHMHM BHayaje JaroTCs KpaTKue
TEOPETUUYECKUE CBEACHHMS O CTPOEHUM, KIacCU(PHUKAIMK, HOMEHKJIAType
OpPTraHUYECKHUX BEIIECTB, 00 0COOCHHOCTSAX PEAKIINI C UX YUACTHUEM.

CdopMmupoBaHHble TakKUM 00pa3oM TEOPETHUUECKUE 3HAHUS  3aTeM
pa3BHUBAIOTCSI Ha (PAKTOJIOIMUYECKOM Marepuajlie IMpU PacCMOTPEHHM KJIAacCOB
OpraHMYeCcKUX COEeIUHEHUN. B cBOIO ovepesp, TaKoM MOAXO[ MO3BOJISAET U NIyOXke
U3yUYUTh OCOOEHHOCTH CTPOCHHMS U CBOMCTB OPraHWYECKHUX BEIIECTB pPa3HBIX
KJ1accoB. Tak, OCHOBHbIE TMOJOXKEHHS TEOPUHM XHMHYECKOTO  CTPOEHUS
OpraHnyecKkux coenuHeHurd A. M. DbymiepoBa 3akperuiiroTcs Npu U3YYEHUU
YIJIEBOIOPO/IOB (AJIKAHOB, AJIKEHOB, JTUEHOB, aJIKWHOB, apEHOB) U MX NMPUPOIHBIX
VCTOYHUKOB (IPUPOIHOIO raza, He)TU U KAMEHHOTO YIJIs), KUCIOPOJACOAEPKAIINUX
OpPraHUYECKUX COEAMHEHUU (CIHUPTOB, (peHosa, albaeruioB, KApOOHOBBIX KUCIOT,
CIIO)KHBIX 3(QUpPOB, XUPOB U YIVIEBOJOB) M a30TCOAEPXKAIIUX OPraHUYECKUX
COEIMHEHUN (aMMHOB, AMUHOKHUCIIOT, OEJIKOB M HYKJIEMHOBBIX KHCIIOT). 3aBEpIIAET
Kypc opraHuueckoil xumuu miaBa «OpraHuuyeckas XUMHUS U OOILECTBO», T
oOyyarolyecs 3HaKOMSITCS C TAKUMH BaKHBIMU B ITPAKTUYECKOM U OMOJIOTHYECKOM
OTHOIIEHUH BEIIECTBAMHU U MaTepHallaMU, KaK IJIaCTMAcChl U BOJIOKHA, (PEPMEHTHI,
BUTaMUHBI, TOPMOHBI U JIEKAPCTBA, & TAKXKe C JOCTHKEHUSIMU OMOTEXHOJIOTHH.

CrnenoBareiabHO, OCHOBHBIM KpUTEpHEM OTOOpa (haKTHUECKOro marepuasa
Kypca OpPraHM4YecKOM XHMHHM SIBJIETCS HWJed  pealn3alud  MNPaKTHKO-
OPUEHTHPOBAHHOTO 3HAYEHHUs OOBEKTOB OPraHMYECKOM XMMHU (COCAMHEHUU H

peaxiuii).



17

Nnes o Beayiien poiau TEOPETUUECKUX 3HAHUM B MPOLECCE MTO3HAHUS MUPa
BEIIECTB U PEaKIMii cTajga OCHOBOM M JIJIsl KOHCTPYHMPOBAaHHUS Kypca 00Iel XUMHUH.
Ha ocHOBe enuHBIX NMOHATHUH, 3aKOHOB M TEOPHUM XHMHUH Yy CTApLICKIACCHUKOB
dbopmMupyeTcst 1EI0CTHOE MPEICTABICHUE O XMMHUYECKOM HayKe, O XUMHUYECKOU
KapTUHE MHUpPAa KAaK COCTAaBHOM YaCTH €AUHOW €CTECTBEHHO-HAy4YHON KapTHHBI
MHpa.

B kypce oOmell XuMHM BHadaje ydalllMecs 3HAKOMSATCS IOCIECAHUMHU
JOCTHKEHUSIMU B O0JACTH M3Y4YEHMsI aTOMa, Y3HAIOT O COBPEMEHHBIX MeEToax
NO3HAHUSA CTPOEHUS aToMa, YIIYOJSIOT M PACIIUPSIOT 3HAHUS, IOJY4YEHHBIE B
Kypc€ OCHOBHOW IIKOJBI, O CTPOCHMM aroMa M BEUIECTBA HAa OCHOBE
[lepnoguueckoro 3akoHa u Ilepuompmueckoit cucremsr JI. M. MenzaeneeBa, 00
oOlIMX CBOMCTBaX KIJIACCOB OPraHMYECKUX M HEOPraHMYECKUX COEIMHEHHM
(KUCIIOT,  OCHOBaHMH, aM(OTEPHBIX COECOUHEHHI) B  CBETE  TEOPHUH
DIIEKTPOJINTUYECKON JUCCOLMALMY U IPOTOHHOM TeopuH. Jlanee paccMaTpuBaeTCs
KJIacCCU(pUKAUS XUMUYECKUX pEaKkUUid B OPraHUYECKOW U HEOPraHu4eCcKon
XMMHH. 3aBepIIacT KypC 3HAKOMCTBO CTApIICKIACCHUKOB C IEPCHEKTHBAMU
pPa3BUTHS XUMUYECKOM HAyKM M XUMHUYECKOIO IPOU3BOJCTBA, C MpodIeMaMu
OXpaHbl OKPYKAIOLIEH Cpeabl OT XUMHUYECKOIO 3arpsA3HEHHMs U IyTAMH HX

peleHus.

Conepxanne kypca. 10 kaacc. ba3oBblii ypoBeHb

Teopua cmpoenusa opzanuueckux coeounenuit A. M. Bymneposa.
Ilpeomem opzanuueckoit xumuu. Opeanuieckue ewjecmsa: npupooHwie,
uckyccmeentvle u cunmemuyeckue. OcobeHnocmu cocmaea u cmpoeHus.
opeanuyeckux eewjecms. Bumanuszm u ezo kpax. Ilonamue 06
V2l1e8000po0ax.

OcHoOBHbBIE TOJIOKEHUSI TEOPHUH XMMHUYECKOro cTtpoeHusi byTiepona.
Banentnocts. CtpykTypHble (DOpPMYIIBI — TIOJHBIE U COKpaIIEHHBIC.

[Ipocthie (onMHAapHBIE) W KpaTHbiE (ABOMHBIE W TPOWHBIE) CBS3U.
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N3omepsl 1 n3oMepus. BzaumHoe BIussHUE aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. Ilnasnenue, oOymIMBaHUE U TOPEHUE OPTraHUYECKUX
BemiecTB. Mogenmu — (MIapoCTepKHEBbIE W OOBEMHBIC)  MOJEKYJ
OpraHUYECKUX COEIMHEHHI pa3HbIX Ki1accoB. ONpenesieHne 3J€MEHTHOIO

COCTaBa OPraHUYECKUX COCTUHEHUMN.

Jlabopamopnvie onvimoel. VI3TOTOBIEHHE MOJEIEHM OPraHUYECKUX
COE€IMHEHUH.

YriieBoaopoabl M X NPUPOAHBbIE HCTOYHUKH

IIpeneabnbie yriueBomopoabl. AJikanbl. Onpenenenue. [omonornueckuil psn
aJKaHOB U ero oOmias ¢opmyna. CTpyKTypHas H30MEpUs YIVIEPOJHOW LEMH.
Panukxanel. HoMeHknarypa ankaHoB. XMMHYECKHE CBOMCTBA AJIKAHOB: TOPEHHE,
peaklMy 3aMelleHus (TraJlOrTeHUPOBaHUE), peaKlus pa3JIoKEHUs METaHa, peaKus
JNErUIPUPOBAHMS 3TAHA.

Henpeneabubie YIJIEBOAOPO/BI. AJIKEHBI. OTHIIEH. Onpenenenue.
['omonornueckuii  psin AJIKEHOB. Homenkiarypa. CrpykrypHas 17}
IPOCTPAHCTBEHHAs (reomeTpuueckas) wuzoMepus. [IpoMblIUIEHHOE MOTyYEeHUE
aJIKEHOB: KPEKUMHI M JETUIPUPOBAaHME alKaHOB. JlabopaTopHoe TmoydeHHe
TWIEHA — peakuus Jerujaparaiuu dTaHoja. Peakuuum NpUCOEIVHEHMS:
rUApATalus, THAPOTaJOT€HUPOBAHWE, TaJOTCHUPOBAHHUE,  IOJUMEpPU3ALUU.
[IpaBmiio MapkoBHUKOBA. OKHUCIIEHHE alKeHOB. KauecTBEHHbIE peakUuu Ha
HEIPEIEIbHBIE YITIEBOAOPO/IBI.

Aaxaauensl. Kayuyku. Onpenenenue. Homenknarypa. Conpspk€HHBIE TUEHBI.
byranuen-1,3, wusonpen. Peakmus JlebeneBa. Peakmuum  mnpucoenMHEHUS
ankagueHoB.  Kayuyku:  HaTypaidbHbIM, cuHTeTHYeckue  (OyTaJueHOBBIH,
M30IPEHOBBIN). Bynkanuzamus kayuyka. Pe3anuna. D00HUT.

Auaxkunbl. Onpenenenvne. Homenkiarypa. [lonyyeHne u npuMeHEHHE alleTHIICHA.
XWMUYECKHE CBOMCTBA AlCTWICHA: TOPEHHE, PEAKIUU MPHUCOCIUHECHUS:
I'HIPOTAJIOTEHUPOBAHUE, TaJlOreHHpOBaHue, ruaparaums (peakuus Kyueposa).

BI/IHI/IJ'IXJ'IOpI/II[, IMOJIMBHUHUJIXJIOPHU.
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Apensbl. Omnpenenenue. beH3om: ero crpoeHue, HEKOTOpble (U3MYECKHE U
XUMUYECKUE CBOMCTBA (TOpEHHE, pPEaKIUW 3aMEIEeHUs — TajloreHUpPOBaHUE,
HUTPOBAHMUE ), ITOJIyYCHHE U IPUMEHEHUE. DKCTPAKIIUSI.

IIpupoansiii ra3z. CocraB npupomHoro raza. Ero HaxoxXIeHHE B HPHPOJE.
[IpeumyiiecTBa TPUPOAHOTO raza Kak TOIUIMBA. XHUMHUYEcKas mepepadoTka
IPUPOIHOIO ra3a: KOHBEPCHsl, MUPoJin3. CUHTE3-Tra3 U €ro UCIOJIb30BAHME.

HedTth U cnocodbl eé nmepepadorku. [lonyTHpli HedTSIHONW Ta3, ero COCTaB U
dbpakiuu — ra30BbIi O€H3WH, IponaH-OyTaHoBas, cyxoil ra3. Hed b, €€ coctas u
nepepaboTka — meperonka, KpekuHr, pudopmunr. Hegrenpoaykrsl. OxTaHoBOE
YUCJIO; OCH3UH.

Kamennblii yrogr u ero mepepadorka. lckomaemelil yrojib: aHTpPALHT,
KaMEHHbIU, Oypblii. KokcoBaHune kaMeHHOTO yIisi. KOKCOBBIN ra3, aMMHadHasl BOAA,
KaMEHHOYTOJIbHAsl cMoJa, KOKC. ['azudukarius u KaTaauTUYeCKoe THUIPUPOBAHUE
KAMEHHOTO YTJIA.

Jlemoncmpayuu. lTopeHue MeTaHa, dTaHa, aneTwieHa. OTHOIIEHHME MeETaHa,
ATWIICHA, aleTWIeHa W OeH30Ja K pacTBOpaM IepMaHraHara Kajaus U OpOMHOMN
Boae. llomydenme sTuneHa peakuMed MAETHApPATAlMM JTAHOJA M ALETUJICHA
THIPOJIM30M KapOuaa Kanblus. Paznoskenne kayuyka Ipy HarpeBaHUU, UCTIBITAaHHUE
OPOAYKTOB  Pa3JiOKE€HUS Ha  HENpenenbHOCTh, Kojuiekuuum «Hedpts u
HedTenpomyKTh», «KaMeHHBIN Yyrois U MPOAYKTHI €ro nepepadboTkmy, «Kaydykn.
Jlabopamopnvie  onvimbl.  OOHapyXeHHWE  TPOAYKTOB  TOPEHHUS  CBEUH.
HccenenoBanne CBOMCTB KAy4yKOB.

Kuciiopoa- n azorcoaep:kanue oprannyecKkue coe{uHeHus

Onnoaromubie cnuprbl. OnpeneneHue. @OyHKIMOHAIBHAS TUIPOKCHIbHAS
rpynma. ['oMomoru4eckuil psif NpEAeNbHBIX ONHOATOMHBIX CHOUPTOB. M3oMepus
MOJIOKEHUS (PYHKIIMOHAIBHOM Tpynibl. BogoponHas cBsizb. XUMHUECKHUE CBONCTBA
CIUPTOB. AublaerujaHas rpynma. Peakuus sTepudukanuu, CI0XKHBIE S(OUPHIL.
[Tpumenenune crimpToB. JIeHCTBUE METHUIIOBOTO M 3TUJIOBOIO CUPTOB HA OPraHUu3M

YCJIOBCKA.
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MHuoroaromusbie cnupThl. OnpeaeneHue. ITUIeHNIUKONb. [ munepus. [lonyuenne
U XMMHUYECKUE CBOMCTBA MHOIOATOMHBIX CHUPTOB. KauecTBEHHas peakuus Ha
MHOT'OaTOMHBIE CIIUPTHL. AHTU(DPU3.

®enos. CtpoeHue, NodydeHHe, CBONCTBA U nMpuMeHeHne (penona. KauecTBeHHbIe
peakiuu Ha ¢peHoi. B3aumMHoe BlMsHIE aTOMOB B MOJIeKyJe ¢heHoIa.

Aabgernabl. Onpenenenue. @dopmanbaeruy U aneTadbAerul. XHUMHUYECKHE
CBOMCTBA anbAeruaoB. KadyecTBEHHbIE peEakuu Ha ajdpAeruabl. Peakuumn
nonukoHaeHcauu. KapoonunbHas rpynna. KetoHsl Ha mpumepe aneToHa.
KapGoHoBbIe KHCI0THI. [Ipe/iebHble 0OHOOCHOBHBIE KapOOHOBBIE KHCIOTHI, HX
roMosiornyeckui psan. llomydyenue u  npuMeHeHue. XUMHYECKHE CBOWCTBA
KapOOHOBBIX KUCIOT. Peakuus srepuduxanuu.

Caoxnbie 3pupsl. Kupsbl. Peakuus srepudpukanmu. Crnoxhsie 3¢pupsl. Kupsel, ux
COCTaB U FMAPOJHN3 (KUCIOTHBIN U 1Ie104HOM). Mblia. ['uapupoBaHue )Kupos.
YrueBoabl. YrieBoasl. MoHocaxapuabl. [Toko3a kak anbaerupocnupt. CopOuT.
MonouHokucnoe u crnuproBoe Opokenue. dorocunres. ucaxapunpl. Caxaposa.
[Tonucaxapuabl: Kpaxmal, HEJUII0I03a.

AMuHBI. AMuHOrpynma. AMHHBI TpPEIEIbHBIE M apOMaTHYECKHe. AHWIIMH.
[Tonyuenne amuHoOB. Peakuus 3uHuMHA. XUMHUYECKHME CBOMCTBA M IMPUMEHEHUE
aMUHOB.

AMHUHOKHMCI0THI. Bejkn. AMUHOKUCIOTHI Kak aM(OTepHble OpraHUYECKHE
coequuenus. [muuH. Peakiusa nonmvkonaencanuu. [lenrunnas csase. [leppuunas,
BTOpUYHAs, TPETHUYHAs CTPYKTypbl OenkoB. KauecTBEHHbIE peakuuu Ha OCJKH.
I'uaponus. Jlenarypanus. buonornueckue GyHKIIMN OETKOB B OpraHU3Me.
Hemoncmpayuu. OxucieHne cnupra B anpaeruia. KauecTBeHHas peakuus Ha
MHOTOaTOMHbIe crnupThl. PacTBopuMocTh (eHona B Boae NpU  OOBIYHOM
TeMIeparype M Tpu HarpeBaHud. KauecTBeHHble peakluu Ha (QEeHOJ.
KayecTBeHHbIE peaknMM Ha  aIbAETrWAbl. B3auMonmencTBue  IVIIOKO3BI €
rugpokcunoM Menu(Il) kak anpaermpocnupra. KauecTBeHHas peakius Ha

Kkpaxmai. [[BeTHble peakiiuu OeKoB.
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Jlabopamopnwie onvimpi. CpaBHEHHE CKOPOCTH MCHApEHHs BOABI U 3TaHOIIA.
PactBopuMOCTh mHiieprHAa B BOAE. XUMHYECKHE CBOWCTBA YKCYCHOM KHCIIOTBHI.
Onpenenenue HENpeaeIbHOCTH PACTUTEIBLHOTO Maca.

Ilpakmuueckaa padoma. Vineatudukaiys opraHuIeCKUX COSTUHCHHM.
Oprannyeckasi XumMus 1 001IECTBO

buorexnonorus. Ilepuoner €€ pas3Butusa. Tpu HampaBieHHs OHOTEXHOJIOTHU:
reHHasi (WM TeHeTHYeCcKas) UHXKEHEpHs; KJICTOUYHAsl MHXKEHEpHs; OMoJiornueckas
uHxeHepus. [eHetnuecku  MoauduuupoBanHele  opraHusMbl  (I'MO) wu
TpaHcreHHass npoaykuus. KinonupoBanue. MimmoOmin3oBanHble (DEPMEHTHI U HX
IIPUMEHEHUE.

IMosmmepsbl.  Knaccudukanuss  noaumepoB.  MICKycCTBEHHBIE — MOJIMMEPHL:
LEJUTYJIOU I, alleTaTHBIM MIENK, BUCKO3a, UEIO(aH.

Cunrernyeckne nojauMepbl. CrocoObl MOMyYEHUSI TOJTUMEPOB: MOJUMEPU3ALIHS
u noiukoHaeHcaus. CuHTeTHYeckue Kaydyku. llmactmaccel: monmcTupod,
Te(10H, MONMBUHUIXJIOpUA. CHHTETHUECKHE BOJIOKHA: KalpoOH, HailIoH, KeBjiap,
JIABCAaH.

Jemoncmpayuu. Komneknuy miactMace, CHHTETUYECKUX BOJIOKOH W M3IEIUHN U3
HuX. Pa3noxeHne nepokcHaa BOAOpPOJAa C IOMOIIBIO Karajas3bl MPUPOJHBIX
oObekToB. Komnekust cunTeTnyeckux moroumx cpeactBs (CMC), conmepxammx
sH3UMBI. McnbiTanue cpeasl pactBopa CMC nHankaTopamu.

Jlabopamopnvie onvimpl. 3HAKOMCTBO ¢ oOpaslamMu IIJJaCTMAcC, BOJIOKOH U
Kay4yyKOB.

Ilpakmuueckas padoma. Pacnio3HaBaHUE MJIACTMACC U BOJIOKOH.

Conep:xxanme kypca. 11 kinacc. ba3oBblii ypoBeHb
CrtpoeHue BellecTB
OcHoBHBbIE cBe/leHHsI 0 cTpoeHnn atoMa. CTpOEHHUE aroMa: SJIpO U SJIEKTPOHHAS
obonouka. M3otombl. XUMHUECKUW 3IIeMEHT. BoJbIIONW aapOoHHBIN KoJutaizep.

YpOBHH CTPOCHUS BEIIECTRBA.
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IHepuoguueckasi cucremMa xumMudeckux iemMeHToB /[. U. MenaesieeBa B cBere
Y4eHHUsi 0 CTPOeHun aromMa. OU3NYECKUN CMBICI HOMEPOB: 3JIEMEHTA, MEepUoa,
rpynmnbl.  BaneHTHbIE  AJIEKTPOHBI. JJNEKTPOHHAs KOH(UTyparss aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB OJJIEMEHTOB B IME€pUOAaX U TIpynnax.
DNEKTPOHHBIEC CEMENCTBA XUMUYECKUX AJIEMEHTOB.

®uiocodpcxkue ocHoBbl 00mHOCTH [lepmoanmyeckoro 3aKoHa HW TeOpUH
XHMH4YeCKOro crpoenus. Ilpennoceuiku oTkpbITUs [lepuonnyeckoro 3akoHa H
TEOPUM XHUMHUYECKOro CTpoeHHus. Poib JIUYHOCTH B HUCTOPUU XUMHUHU. Poiib
MPAKTUKHU B CTAHOBJICHUU Y PA3BUTHUU XUMHUYECKOU TEOPHUH.

HNonnas xuMudecKkasi CBSI3b M1 HOHHbIE KPUCTAJLUINYEeCKHe pelnéTku. KaTroHbl
KaK TPOAYKT BOCCTAaHOBJICHUSI aTOMOB METAJUIOB. AHHUOHBI KAaK MPOMYKT
OKHCJICHUS aToMOB HemeTawaoB. HMoHHasg XuMHUYecKas CBA3b U HOHHAas
KpucTajuindeckas pemerka. MoHbI TPOCThIE U CIIOKHBIE.

KoBajnenTHasi XMMHYecKas CBSI3b. ATOMHBIE | MOJIEKYJISIPHbIE
KpUCTAJLUIHYecKHe peméTku. KoBalieHTHas HENOJIsIpHAs M TMOJsApHas CBSI3H.
DneKTpooTpUIaTeIbHOCTh. KpaTHOCTh KOBaJeHTHOM CBA3W. (OOMEHHBIH U
JIOHOPHO-AKIENITOPHBIA ~ MEXaHU3Mbl  00pa30BaHUsA  KOBAJEHTHBIX  CBSI3EH.
[TomsipHOCTH CBSI3M W TIOJSAPHOCTH MOJIEKYJIBI. MOJIEKYJISIPHBIE W aTOMHBIC
KPUCTAJJINYECKUE PEIIETKHU.

Merasimyeckass  ¢BA3b.  MeETaAUNIMYECKUE  KPUCTAJUIMYECKUE  PEIIETKH.
Merannuueckass XUMUYECKasl CBSI3b: HOH-aTOMBI M 3JICKTPOHHBIN ra3. duznueckue
CBOWCTBA METAJIJIOB U UX MPUMEHEHUE HAa OCHOBE 3TUX CBOMCTB. CrIaBbl YEPHBIE U
LIBETHBIC.

Bogopoanass  xummueckass  CBsi3b. BojopogHas < XMMHMYECKas — CBA3b:
MEXMOJICKYJIIpHAsE W BHYTPUMOJICKYJSApHasA. 3HAU€HUE BOAOPOAHOM CBS3U B
MIPUPOJIC U KU3HH YEITOBEKA.

HHomumepsnl. [lonmumepbl, uX TNONYYEHHE: PEAKUUM MOJUMEPU3ALUUU U
nonukoHaeHcauuu. [Inactmacceel. Bomokna. Heoprannueckue nmonmmepsl
JucnepcHble cucrteMmbl. JlucmepcHble CHCTEMBI: JauWcnepcHas (asza w

aucnepcuonHast cpeaa. Knaccudukaiusi TUCTIEPCHBIX CUCTEM IO arperarHomy
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COCTOSIHUIO M TI0 pa3Mmepy 4dactuil ¢asbl. [ pyboaucnepcHble CUCTEMBI: SMYIbCHUH,
CYCIEH3HUH, a’p0o30Jii. TOHKOAUCIEPCHBIE CUCTEMBI: 307U WU Tenu. CHHepe3uc H
KOAryJIsILIUSL.

Jlemoncmpayuu. Pazmmanasie (Gopmbr [lepromnyueckoil CUCTEMBI XHUMHYECKUX
anemeHnToB JI. U. MenneneeBa. Mopgenb KpPUCTAIUNIMYECKOW PEMIETKH XJIOPHUIA
HaTpusi. OOpa3Isl MUHEPAIOB ¢ HOHHON KPUCTAJUTMYECKONW PEMIETKOM: KaJIbIIUTA,
raJiuTa, MOJEIH KPUCTAJUIMUECKUX PEHIETOK «CyXOro JipJa» (WM Moja), aamasa,
rpadura (uim kBapua). Moaenb MoJsipHOTO 00bEMa raza. OOpasipl pa3InyHBIX
JIUCIIEPCHBIX CHCTEM: OMYJIbCUHM, CYCIEH3UM, a’po30JIeM, Teled U 30Jeu.
Koarymsnusa. Cunepesuc.

Jlabopamopnvie onvimel. MoIeIUpPOBAHUE METAUIMYECKOM KPUCTATUITMYECKOU
pemétku. [lenarypamusi Oenka. [loaydeHue SMyIbCHMU PACTUTEIBHOTO Macia.
[lonyyeHne CyCHEH3HM «U3BECTKOBOIO MOJIOKa». [lomydeHue KOJIOMIHOTO
pacTBopa KypHHOIo Oejka M HMCCJIEIOBAaHUE €ro CBOMCTB C MOMOIIBIO Ja3epHOU
YKa3KH.

XuMuYecKue peakiumn

Knaccupukanuss xumuuyeckux peaknuii. Peaknuu 0e3 HM3MEHEHHsS COCTaBa
BEILIECTB:  QUIOTPONM3ALMM U H3oMepu3auuu. [IpuumHBl  amIoOTpONUHU.
Knaccudukanus peaxkiuii Mo 4YuUCiIy U COCTaBY PEAreéHTOB M MPOAYKTOB U IO
TerioBoMy 3P dekty. TepMoXUMUUEeCKre YpaBHEHHS PEAKITUH.

Cxopocth xumMuyeckux peakuuii. CKOpoCTh XMMUYECKOM peakiuuu U (HaKToOpbl
€€  3aBUCHUMOCTH: TMpUPOAA  PEATHPYIOIIMX  BEHIECTB,  IUIOMIAAL  HX
CONPUKOCHOBEHHUSI, TEMIIEpaTypa, KOHIIEHTpalUus W HaJIM4Hhe Karajln3aTopa.
Karanuz. ®epmentsl. UHrHOUTOPBI.

XuMuYecKoe paBHOBecHe M CHOCO0ObI ero cMmemieHuss. OOpaTUMbIE pEaKIIUU.
OOmiast xapakTepuCTUKAa pEaKIMM CHUHTE3a aMMHaka M YCJIOBHS CMEIICHUS
paBHOBECHS IPOU3BOJCTBEHHOTO MPOIIECCa BIPABO.

I'mapoaus. ['maponn3 HeoOpaTuMeblilt 1 0OpaTtuMeblil. Tpu ciydast TUAPOIH3a COJICH.

Ponb runponmsa B oOMeHe BemecTB. Ponb ruiporsa B SJHEPreTHIeCKOM OOMEHE.
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OKHCANTEIBLHO-BOCCTAHOBUTEIbHbIE  PeaKkIuM. Crenenn OKHUCIICHUS.
Oxkucnurenb U BOCCTAaHOBHUTENb. OKHUCIEHHE W BOCCTAHOBICHUE. JJIEKTPOHHBIN
OaJtaHc.

DJIEKTPOJIN3 paciuiaBoB M pacTBopoB. IIpakTudeckoe mnpuMeHeHHe
jeKTpoJm3a. ['anpBanoruiactuka. ['anpBanocrerus. Pagunuposanue.
Jlemoncmpayuu. DK30- U SHIOTEPMUYECKUE peakiuu. TeroBble SIBICHUSA TPHU
pPacTBOPEHHH CEPHOM KHUCIOTHI U aMMHAYHOM CEJIIUTPHl. 3aBUCUMOCTh CKOPOCTH
peakuMu OT TMPUPOIBI BEIIECTB HA MPHUMEPE B3aUMOJCHCTBUS PACTBOPOB
Pa3JIMYHBIX KHUCJIOT OJWHAKOBOM KOHILIEHTPAIIMUM C OJIMHAKOBBIMU KYCOYKaMHU
(rpaHynamMu) IMHKAa U OJUHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA,
JKeJe3a) C pacTBOPOM COJIIHOW KHUCIOTHI. B3aummoneicTBue pacTBOPOB CEPHOU
KHCJIOTBI C pacTBOpaMHM THOCY/Ib(aTa HaTpus pa3IMyHON KOHIIEHTpAllUU U
TeMmneparypbsl. Mozenb kumsimero cios. PasnmokeHwe mepokcujia BOIOpoAa ¢
MOMOIIBI0O HEOPraHWYECKUX KaTadu3aTopoB (Cojed kene3a, Moauja Kalus) U
NPUPOAHBIX OOBEKTOB, COAEpXKAIIMX KaTanaldy (ChIpoe MsCO, KapTodeb).
[IpocTeiine OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIHUU: B3aWMOJCUCTBHE
IMHKa C COJIIHOM Kucimotod u keneza ¢ cyinbdarom wmeau(Ill). Mopens
ANeKTpoin3Epa. Mozenb 3JEeKTPOIU3HON BaHHBI JJI MOTYYCHUS aTFOMUHUSL.
Jlabopamopnuie onvimel. 1IlpoBeneHne peakuuii, UAYIMIMX 10 KOHIA, MO MPaBUITY
bepromne. PaznoxkeHue mepokcuaa BOAOPOAA C MOMOIIBIO JTHOKCHAA MapraHia.
CwmeleHre paBHOBECHSI B CHCTEME Fe’* + 3CNS™ & Fe(CNS);. HcneiTanue
WHJVKATOpaMy CpeIbl PacTBOPOB COJIEW PA3JIMYHBIX TUNOB. B3aumoneivicTBue
pactBopa cyibdara meau(Il) ¢ xenezom u ruAPOKCHUIOM HATPHSI.

Ilpakmuueckan paboma. PemieHWe SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«XUMHUYECKas PEAKIIUD».

BemecTBa 1 UX cBOMCTBA

Metamasl. O0mue ¢uzndeckre cBorcTBa MeTaioB. Kimaccuduxaiys MeTaaioB B
TexHuke u xumud. OOmMUe XUMHYECKHE CBOWCTBA METAJUIOB. YCIOBUS

B3aMMOJICCTBUS METAJUIOB C PACTBOPAMU KUCIIOT U cosiel. MeTtamioTepMusi.
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Hemeranibl. biaaropoansie rasel. Hemerauisl kak okucaurenu. Hemeramibsl kak
BOCCTaHOBUTENHU. Psii snexrpooTpunarenbHOCTH. MHEpTHhIE wiM OaaropogHble
rassl.

KuciioTel Heopranuyeckue u opranuyeckue. KruciorTel ¢ TOUKM 3pEHUS aTOMHO-
MOJIEKYJIIDHOTO y4eHHMs. KHCIIOTBI ¢ TOYKM 3pEHUs TEOPUM IEKTPOJIUTHYECKON
nucconuanui. KuciaoTel ¢ TOUKH 3peHus TpOTOHHOU Teopun. OO0IIe XUMUYECKHEe
cBoicTBa KUCIOT. Knaccudukanus Kucior.

OcHoBaHUsI HeOpraHuveckue M opraHmyeckme. OCHOBaHUSA C TOYKHM 3PEHUSA
aTOMHO-MOJIEKYISIpHOTO ~ yyeHus. (OCHOBaHMSI C TOYKA 3pEHUS TEOPUU
IIEKTPOJINTHUYECKON nucconuanuu. OCHOBAaHMSL € TOYKM 3PEHUS NPOTOHHOMN
Teopun. OOIIME XUMUYECKUE CBOIICTBA ocHOBaHMi. Kinaccudukannsi ocCHOBaHHIA.
AM@oTepHbIe cOelMHEHUS] HeEOPraHHYecKHe W opranmvyeckue. AmdorepHsie
OKCHUIbl M TUIpOKcuIbl. [lonmydyeHne u cBoiicTBa aM(OTEPHBIX HEOPraHUYECKUX
COCIMHEHUA. AMMHOKHCIOTBI — aM(pOTEpHbIE OpPraHUYECKUE COEAUHEHUS.
[lenTuael v nenTuaHas CBA3b.

Coumn. Knaccudukamus coneil. KEcTkocTh BOIBI M CHOCOOBI €€ YCTpaHEHUS.
[lepexon kapOoHara B rugpokapOoHar u ooparHo. OOIIKMe XMMUYECKUE CBOMCTBA
COJIEH.

Jlemoncmpayuu. Komeknus METAJLIOB. Komeknus HEMETAJLIOB.
B3auMonencTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeIbro. Bcermblimika
TEPMUTHOM cMmecH. Bcempilka 4€pHOro mopoxa. BeITeCHEHHE TaJOT€HOB U3 UX
pPacTBOPOB JPYTMMH TrajloreHamMu. B3amMmoneincTBre napoB KOHLIEHTPHUPOBAHHBIX
pPacTBOPOB COJISTHOW KUCJIOTHI U aMMuaka («1bIM 6e3 orus»). [lonmyuenue aMmmuaka
U u3ydyeHue ero cBorctB. [lomyueHne ampoTepHOro rMAPOKCUAA U U3YUEHUE €ro
cBOMCTB. [lomyuenue KECTKOM BOJBI M yCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnuvie onvimer. llomyueHue HEPACTBOPUMOIO THAPOKCHAA U  €r0
B3aMMOJEHCTBHE C KHUCIOTOW. MccnenoBaHue KOHLEHTPUPOBAHHBIX PacTBOPOB
COJISTHOW M YKCYCHOM KHCIIOT KameJbHBIM METOJIOM IpPHU UX Pa30aBIEHUU BOAOH.
PaznuuHble cilyyan B3aMMOAEHCTBUS PACTBOPOB COJEW AFOMUHMS CO IIEIOYBIO.

YcerpaHeHue KECTKOCTH BOBI.
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Ilpakmuueckasa padoma. PellleHNEe OSKCIEPUMEHTANBHBIX 3aJad IO TEME
«BemiecTBa U UX CBOWCTBAY.

XHMHUA ¥ COBPEMEHHOEe 00111eCTBO

Xumnyeckasi TexHojorus. [IpousBoacTBo aMMuaKa M MeTaHoJIa. XUMUYECKAS
TEXHOJIOTUsA. XUMUYECKHE ITPOLIECCHI, JIEKAIIUE B OCHOBE IPOU3BOJCTBA AMMHAKa
U MeTaHoda. XapakTepUCTUKa ATHX mpoueccoB. OOmme HayyHbIE MPUHIIUITHI
XUMHUYECKOTO ITPOU3BOJICTBA.

XuMHYeCKasi TPAMOTHOCTh KAaK KOMIIOHEHT 00meil KyJbTypbl 4YeJ0BeKa.
MapkrpoBKka yHaKOBOYHBIX MAaTEpHUANIOB, JJIEKTPOHUKH M OBITOBOWM TEXHHUKH,
HKOJIOTUYHOTO TOBAapa, MPOIYKTOB MMUTAHUS, STUKETOK I10 YXOY 3a OLEXKIOM.
Jemoncmpayuu. Mopens TPOMBINIUIEHHOM YCTAHOBKHM IIOJYYEHHUS CEPHOMU
KHCJIOTBl. Moziellb KOJIOHHBI CHHTE3a amMmuaka. BupeodparMeHTbl M Cllaiiipl O
CTEIIEHU IKOJIOTMYECKOM YUCTOTHI TOBApa.

Jlabopamopnvie  onvimwbi. VI3ydyeHue  MapKHpPOBOK  pA3JIUYHBIX  BHUJIOB

IIPOMBIIJICHHBIX U IIPOAOBOJIBCTBCHHBIX TOBAPOB.
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le/IMepHOG TEMATHYICCKOC IIVIAaHUPOBAHUE KypcCa 10 kaacca

(1 u B HEmemro0, Bcero 35 4, U3 HUX 2 4 pe3epBHOE BPEMsI)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB

Homepa
Tema ypoxka OcHOBHOE cofiepKaHue ypoKa JeATEeTbHOCTH O0yyaromuxcs (Ha
YPOKOB I1/T1
YpOBHE yU€OHBIX JICHCTBUI)
1—2 Tema 1. IIpeamet opranndeckoii xumuu. Teopusi crpoennst oprann4veckux coennnennii A. M. Byrieposa (3 1)

1

[IpeaMeT opraHnYEeCKOM XUMHUHU

Opranuueckue BeniecTBa: MPUPOIHbIE,
HMCKYCCTBEHHBIC U CHHTETHYECKHE.
OcobeHHOCTH COCTaBa U CTPOCHUS
OpraHUYECKHUX BelecTB. Butanmsm u
ero kpax. [lonsitue 00 yrieBogopoax.
Llemoncmpayuu. 1lnasnenue,
0o0OyTIIMBaHWE W TOPEHUE OPTAaHUIECCKUX
BeleCTB. Moaenu MOJIEKyl
OpraHUYECKUX COCTMHCHUH Pa3HbBIX
KJIacCOB (IIapOCTEPKHEBBIE U
00béMHBIC). OTpeaecHne AIEMEHTHOTO

COCTaBa OPraHUYECKUX COEIUHEHUM.

XapakTepu3oBaTh 0COOEHHOCTH COCTaBa
U CTPOCHHSI OPTAaHUUYECKUX BEIICCTR.
Knaccuduimpoats 1X Ha OCHOBE
MIPOUCXOXKICHUS U TIepepabOTKH.
ApryMeHTHPOBATh HECOCTOSATEILHOCTh
BUTAJIM3MA.

OnpenensiTs OTIUIUTEITLHBIE

0COOEHHOCTH YTJIEBOJOPOIOB.
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[Toptpetsl A. M. bytiieposa,
. 4. bepuenuyca, ®. Bénepa

2 OcHoBHbIE 1OJ0kEHUS Teoprur | OCHOBHBIE TTOJIOKEHUS TEOPUU Dopmynuposams OCHOBHBIE MOJOXKEHUS
XUMHUYECKOTO CTPOCHHUS XUMHUYECKOTO CTPOCHHUS TEOPUU XUMUYECKOTO CTPOCHUS
A. M. bytieposa A. M. bytnepoBa. BaneHTHOCTb. A. M. bytneposa.
CrpykTypHbI€ POPMYIIBI — MOJHBIE U Paznuyars NOHATHUS «BaJIGHTHOCTHY U
cokpainiéHubie. [IpocThie (OqUHAPHBIE) U | «CTETIEHb OKUCIICHUS.
KpaTHbIe (ABOMHBIC U TPOWHBIE) CBsi3U. | COCTaBIATh MOJIEKYJIIPHBIE U
N3omepsl n n3omepus. Bzaumuoe CTPYKTYpHbIE (DOPMYJIBI.
BJIMSIHHE aTOMOB B MOJIEKYJIE. KnaccuduimpoBaTh KOBaJICHTHBIE CBS3H
Lemoncmpayuu. 11oprpeTsl 10 KPaTHOCTH.
A. M. bytnieposa, J. ®pankiana, OOBSCHATH SIBJICHUE U30MEPUU U
@. A. Kekyie. B3aUMHOE BIIMSTHUE aTOMOB B MOJIEKYJIE
JlabopamopHvie onvimwi. I3roTOBICHUE
MOJIEJIEN OPTAaHUYECKUX COCAUHEHUN
3—14 Tema 2. YiieBogopoabl U UX NPUPOAHBbIE HCTOYHUKH (12 4.)
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3—4

AJIKaHbI

AJIKaHbI, UK TIpEACIIbHBIC
yriieBoJopoibl. ['oMonoruyeckuii psig
aJIKaHOB M ero oOmias Gopmyia.
CrpykTypHasi u3oMepus yriaepoHON
uenu. Pagukanel. HomeHnkiarypa
aJKaHOB. XMMHUYECKHUE CBOMCTBA
aJIKaHOB: TOPEHUE, PEaKIINK 3aMEeIICHUS
(raJJoreHUPOBAHKE ), PEAKIIUS
pasJIoKEHUsI METaHa, PeaKIus
JNETUAPUPOBAHMS ITAHA.
Jlemoncmpayuu. Iopenue ajkaHoB (B
TOM YHCJI€ U U3 pe3epByapa ra3oBoi
3akuranku). OTHONIEHUE aJIKaHOB K
pacTBopaM MepMaHraHara Kajius u
OpOMHOM BOJIC.

JlabopamopHvie onvimel. OOHaApYy)EHUE

IMPOAYKTOB I'OpCHUA CBCUN

OnpenensiTe MPUHAJICHKHOCTD BEIIECTB
K pa3JIM4HBIM THIaM (TIpeIeIbHBIM WA
HeTpeeIbHbIM) U KJlaccam
YIJIEBOJIOPOJIOB.

Ha3zpiBaTh uX 110 MEXyHAPOIHOU
HOMEHKJIAType, XapaKTEpU30BaTh
CTPOCHHE U CBOKMCTBA BAXKHEUIIINX
MPEJICTABUTEIIEN AJIKAHOB.

Habmronath 1 OMMChIBaTh XUMUYECKUM
AKCIIEPUMEHT C MOMOIIBI0 POIHOIO
SI3bIKA U SI3bIKA XUMUH.

O00011aTh 3HaHUA U JI€JIaTh BEIBOIBI O
3aKOHOMEPHOCTSAX U3MEHEHUSI CBOMCTB
YIJIEBOJIOPOJIOB B TOMOJIOTMYECKUX
pAax.

Paznuuarh NOHATHUS «M30MEP» U

«TOMOJIOT»




30

5—6

AJIKEHBI

HenpenenbHbie yriieBoIOPOAbI. AJIKEHBI.

OtuiieH. [OMOJIOru4ecKuil psiji aJIKEHOB.
CrpykTypHas ¥ IpOCTPaHCTBEHHAs
(reomeTpuyecKas) U30MepHusi.
[IpoMBIILIEHHOE MOTYyYEHUE aTKEHOB:
KPEKHUHT U JETUAPUPOBAHUE AJIKAHOB.
JlabopaTropHoOe Moy4eHre 3TUIICHA —
peakuus Jeruaparaiiy 3TaHoa.
Peakuuu npucoeuHEHUs: Tuaparamusi,
TUAPOrajJOreHUPOBAHMUE,
rajnorennposanue. [IpaBuio
MapkoBHHKOBa. OKHCIIEHHE AJIKEHOB.
KauecTBeHHBIE peakuu Ha
HeTpeebHbIE YITIEBOAOPOIbI.
Lemoncmpayuu. 1lonyyenue stuneHa
peakiuen Ieruaparaiuy 3TaHoa, ero
TOPEHUE U OTHOIIICHUE

K pacTBOpaM MepMaHraHara Kajaus u

OpOMHOI BOjIE

HaspiBaTh ankeHbl 0 MEXAYHAPOAHOU
HOMEHKJIATYypE.

XapakTepu30BaTh € MOMOUILIO POTHOTO
S3bIKa U A3bIKa XUMUU CTPOCHHUE,
CBOICTBa, CIOCOOBI OTYUYEHUS U
00J1acTH MPUMEHEHUS ATUJICHA.
Ha0maronaTh, caMOCTOSITENEHO
MIPOBOJIUTH U OMKCHIBATH XUMUYECKUI
HKCIIEPUMEHT.

YcraHaBnMBaTh 3aBUCUMOCTD MEXKITY
TUIIOM CTPOEHHUS YITIEBOJOPOIA U €r0
XUMHUUYECKUMH CBOMCTBAMH Ha TIpUMEpE
JIOTUYECKHUX CBSI3E€H: MPENEIIbHBIN —
pEeaKLMK 3aMelIeHUs], HenpeeIbHbI —

peaKIu IPUCOCAUHECHUS
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Ankanuensl. Kayayku

AJKaIeHbI, UJIA TUCHOBBIC
yriieBogopoibl. ConpskEHHBIC JUCHBI.
byraauen-1,3, uzonpen. Peakuus
JleGenea. Peakuiuu nmpucoenHEHUs
ankaaueHoB. Kaydyku: HaTypaJlbHbIMH,
cUHTeTHYecKue (OyTaaueHOBBINH,
M30MPEHOBBIN). BynkaHuzanus kaydyka.
Pe3una. D00HHUT.

Llemoncmpayuu. PaznoxxeHne kayuyka
IIPU HArpPEBaHUU, UCTIBITAHUE TPOLYKTOB
pasyIoKEHUsI Ha HETPEECTbHOCTbD.
Komnexkuus «Kayuykny».
Jlabopamophwie onvimsi. ViccnenoBanue

CBOMCTB Kay4yKOB

HaspiBaTh AMEHBI IO MEXKAYHAPOAHOU
HOMEHKJIATypE.

XapakTepu3oBaTh C IOMOLIBIO POJHOTO
A3bIKA U A3bIKa XUMUH CTPOCHHUE,
CBOICTBa, CIOCOOBI OTYUYEHUS U
001acTH MPUMEHEHHUSI Kay4dyKOB.
HaGmronats 1 onuchIBaTh XUMHYECKUI

OKCIICPUMCHT

AJKAHBI

AIIETUIICHOBBIE YIIIEBOAOPOABI, NN
ankuHebl. [lonydyeHue u npuMeHeHue
alleTUJIeHa. XMMHUYECKHE CBOMCTBA
allCTUJICHA: TOPEHUE, PEAKIINU

MMPpHUCOCINHCHUA:

HaspiBats 0 MeX1yHapOaHOM
HOMEHKJIATyp€e aJIKUHBI.
XapakTepu3oBarhb ¢ MOMOLIBIO POIHOIO
A3bIKa U A3bIKA XUMUU CTPOCHHUE,

CBOMCTBA, CIOCOOBI OTYYCHUS U
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TUPOraJoTeHUPOBAHMUE,
rajoreHUupOBaHUE, TUApaTAlUs
(peaxuust Kydyepora). Bununxmiopus,
MOJIMBUHUWIXJIOPU/I.

Jlemoncmpayuu. 11onyyenue aueTuieHa
peakiyen ruapoir3a Kapouaa Kaablus,
€ro TOpeHue U OTHOIIICHUE

K pacTBOpaM IepMaHraHara Kajaus u

OpOMHOM BOJIE

00JIaCTH IPUMEHEHHMS AalleTUIICHA.
HaGmronars 1 ONHChIBaTE XUMUYECKHA
IKCTIEPUMEHT.

Pa3znuuate 0cOOEHHOCTH peakuuii
IPUCOEANHEHNUS Y alleTUIIEHA OT

TAKOBBIX Y OTHJICHA

ApeHbl

Apomarnyeckue yrieBo0pO/Ibl, HIIN
apeHsbl. beH3oi: ero ctpoeHnue,
HEKOTOpbIE (PU3UIECKUE U XUMUICCKUC
CBOICTBA (TOpeHUe, peaKuu
3aMENICHHs] — TaJlOTEHUPOBAHMUE,
HUTPOBAHHME ), TIOJTyYCHHUE U
MPUMEHEHHUE. DKCTPAKIIHUS.
Jlemoncmpayuu. ViccnenoBanue CBOMCTB
OeH30J1a C TTOMOIIBIO0 OBITOBOTO

pactBoputens «CoabBEHT

XapakTepu30BaTh C TOMOIIBIO POJHOTO
SI3BIKA M SI3bIKA XMMHHM 0COOEHHOCTH
CTpPOEHHUSI, CBOMCTBA U 00JIaCTH
MpUMEHEHUs1 OeH3071a.

HaOmronaTe u onuceIBaTh
JIEMOHCTPAUMOHHBIM XUMHUYECKAN

AKCIIEPUMEHT
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10 [IpuponHslii ra3 [IpuponHslii ra3, ero cocras. XapaxkTepu30oBarh ¢ IIOMOLIBIO POIHOTO
[IpenmyniecTBa NPUPOAHOTO raza Kak A3bIKA U S13bIKA XUMUHU COCTaB U
TOIJIMBA. XUMHUYECKas IepepadboTKa OCHOBHBIE HaIIPaBJICHUS UCIIOIb30BAHMS
MPUPOAHOIO r'a3a: KOHBEPCHS, IUPOJIN3. | U MepepabOTKH MPUPOAHOTO rasza.
CuHTE3-Ta3 U €r0 UCIIONIb30BaHUE. YcTaHaBIMBaTh 3aBUCUMOCTb MEXITY
JlemoHcTpanuu. Kapra nose3Hbix o0bEMaMu JOOBIYM TPUPOAHOIO ra3a B
nckoraeMerx PO P® u GromxeTom.
Haxonuts B3anMOCBSI3b MEXKIY
U3y4aeMbIM MaTEpUAIOM U Oyaylien
npodeccruoHaNbHOM 1EeATEIbHOCTHIO.
Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO MOBEJEHUS U O€30MacHOTO
oOpallleHus C MPUPOIHBIM ra30M B OBITY
Y Ha IPOU3BOCTBE.
11 HedTtb 1 ciocoOwl e [TonyTHblll HePTAHOM Ta3, €ro cocTaB U | XapaKkTepU30BaTh COCTAB U OCHOBHbIE

nepepadoTKu

¢dbpakiu — ra3oBbIil OCH3UH, MPOTIaH-
OyTtaHoBasl, cyxoii ra3. Hedgte, €€ coctas
U TiepepaboTKa U MePEeroHkKa, KPEKHHT,

pudopmunr. HedrenpomyKTs.

HaMpaBJICHUs UCIIOIb30BaHUS U
nepepadoTku HePTH.
YcTraHaBnuBaTh 3aBUCUMOCTD MEXIY

o0bémMamu 100suu HEPTH B PD u
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OktaHoBOE 4UCI0 OCH3UHA.
Jlemoncmpayuu. Konnexuus «Hedts u
He(DTENPOTYKThDY, BUACOPPATMEHTHI U

cnaiiasl «lleperonka HepTH»

OIOKETOM.

HaxoauTth B3auMOCBSI3b MEXKIY
U3y4yaeMbIM MaTepHalioM U Oymymieit
npodeccruoHaNbHOMN 1eATeIbHOCTHIO.
CobmtonaTh npaBuia 3KOJIOTUYECKU
IPaMOTHOTO MOBEACHUS U O€30MacHOTO
oOpalieHus ¢ HeTenpoayKTaMu B OBITY

M Ha IIPOU3BOACTBC

12

KameHnHb11 yroib u ero

nepepaboTka

Hckomaemslil yroib: aHTPALUT,
KaMeHHbIH, OypbIii. KokcoBanue
KaMEHHOr0 yriisi. KokcoBblit ras,
aMMHaydHas BoJla, KAMEHHOYTOJIbHAS
cMona, Koke. ["azudukamnms u
KaTaJIMTUYECKOE TUIPUPOBAHUE
KaMEHHOTO YTJI.

Jlemoncmpayuu. Konnexkuus
«KaMeHHBIH yrojib U MPOIYKTHI €ro
nepepadotkuy. BuaeodparmenTsr u

cinanabel «KokcoxuMmuueckoe

XapaKTepru30BaTh MPOUCXOKICHUE U
OCHOBHBIE HaITPaBJICHUS UCTIOIb30BAHUS
1 TIepepabOTKH KaMEHHOTO YTIIA.
YcTaHaBIMBaTh 3aBUCUMOCTD MEXKTY
o0BbEMaMu JOOBIYM KAMEHHOTO YTJIS B
P® u OromxkeToMm.

Haxonuth B3aUMOCBSI3b MKy
M3y4aeMbIM MaTEPHAIOM U Oymymiei
npodeccuoHaNBHON AeATETLHOCTBIO.
Cobmronarh nmpaBmiia YKOJIOTUYECKH

IrpaMOTHOTIO ITOBCACHHUA 1 0e30macHoro
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IIPpOU3BOACTBO»

oOpallleHus! C KAMEHHBIM YIJIEM U
IPOJIYKTaMH KOKCOXUMHUYECKOTO

MPOU3BOJICTBA B OBITY U

MPOMBIIIJIEHHOCTH
13 [ToBTOpenue u o6oOLIEHNE TecTtupoBaHue, penieHue 3aaad u BBINOAHATH TECTHI, pEIIaTh 3a1a4U U
yOpaXHEHUM 10 TeMe yIOpaXHEHUS 10 TeME.
[IpoBOAUTH OLIEHKY COOCTBEHHBIX
JIOCTUKEHHUI B YCBOEHUU TEMBI.
KoppekTupoBars CBOM 3HaHUS B
COOTBETCTBHH C TUIAHUPYEMBIM
pE3YJIBTaTOM
14 KontponbHas padora Ne 1 «Teopust ctpoenust oprannueckux coequnenuii A.M. Bytieposa. YrieBogopoab»
15—28 Tema 3. Kucjopoa- u a3orcoaepskaniyue oprannieckue coeqnenus (14 1)
15—16 OnHoaTOMHBIE CITUPTHI OyHKIUOHAIbHASA THAPOKCUIIBHAS HaspiBars ciupThl 110 MEKTIYHAPOIHOM

rpymnmna. [ oMosoru4eckui psia
IIPEAEIbHBIX OHOATOMHBIX CIIUPTOB.
N3omMepus nosoxxeHus
dbyHKIIMOHANBHOU Ipynnbl. Bogoponnas

CBA3b. XMMHUYECKUE CBOMCTBA CIIUPTOB.

HOMEHKJIaTypE.
XapakTepu3oBaTh C IOMOLIBIO POJHOTO
A3bIKA U SI3bIKA XUMHUH CTPOEHUE,
CBOICTBA, CLIOCOOBI MONYYEHUS U

o0JracTu MMPHUMCHCHU ITPCACIIbHBIX
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Anpneruanas rpynmna. Peakuys
aTepudUKAIIUN, CIOKHBIC YPUPHI.
[Ipumenenue cupros. [lencTBre
METHJIOBOTO U 3TUJIOBOTO CIIUPTOB Ha
OpraHH3M YEJIOBEKa.

Jemoncmpayuu. OKUCIEHUE CIUPTA B
anbaerul. JlabopamopHvie onvimel.
CpaBHEHHE CKOPOCTHU UCIIAPEHHUS BOJIbI

H 3TaHOIJIAa.

OJTHOATOMHBIX CITUPTOB
KnaccudumupoBaTh CIUPTHI IO UX
ATOMHOCTH.

Habimronars, caMOCTOSITEIEHO
MIPOBOJIUTH M ONMCHIBATH XUMHUYCCKHUI

HKCIIEPUMEHT

17

MHoOroaroMHbIe CIUPTHI

MHOroaToMHbIE€ CIUPTHI.
OtrieHuKonb. [unepus. [lonydyenune
Y XUMHUYECKHE CBOMCTBA MHOTOATOMHBIX
crnproB. KauecTBeHHas peakuuys Ha
MHOTOAQTOMHbBIE€ CIIUPTHI. AHTU(PPU3HI.
Jlemoncmpayuu. KayecTBeHHas! peakius
Ha MHOTOAQTOMHBIE CITUPTHI.
JlabopamopHvie onvimeoi.

P&CTBOpI/IMOCTb INMALCPHUHA B BOAC

Knaccuguimposars criupThl 10 UX
aTOMHOCTH.

XapakTepu30BaTh C IOMOLIBIO POIHOTO
A3bIKA U SI3bIKA XUMHUH CTPOEHUE,
CBOICTBA, CLIOCOOBI MOIYYEHUS U
001acTH MPUMEHEHUSI MHOTOATOMHBIX
CIIUPTOB.

N nentuduuupoBarb MHOTOAaTOMHBIE

CIUPTHI C MIOMOLIBIO KAYECTBEHHON

PEaKIHH.
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Habimronars, caMOCTOSITENEHO

IIPOBOAUTDL U OITUCBIBATDH XUMHYECKUU

HKCIIEPUMEHT
18 deHon @DeHOJ1, €ro CTPOECHUE, MOTYUYEHHUE, XapakTepu30oBaTh C TOMOIIBIO POJHOTO
cBOlCTBa U MpuMeHeHne. KauecTBeHHbIE | sI3bIKa U S13bIKA XUMUU O0COOCHHOCTHU
peakuuu Ha GpeHos. B3anmHoe BIMsSHUE | CTPOCHHS M CBOWCTBA (DEHOJIa HA OCHOBE
aTOMOB B MOJIEKYyJIe (peHoa. B3aMMHOTO BIIUSIHUSI aTOMOB B
Llemoncmpayuu. PacTBOpUMOCTb MOJIEKYJIe, a TaK)Ke CITOCOOBI TTOTyUEHUS
(eHosa B Bojie MpU OOBIYHOM 1 001acTH MPUMEHEHHUsI (PeHoa.
TEMIIEPATypE U MPU HATPEBAHUH. HaGnronath 1 onuchIBaTh
KavecTBennbie peakiuu Ha GheHo JIEMOHCTPALIMOHHBIA XUMUYECKUI
AKCTICPUMEHT.
Cobmnrofarh npaBuiia IKOJIOTUYECKH
IPaMOTHOTO U O€30MacCHOTO OOpalleHUs
C TOPIOYMMU U TOKCUYHBIMU
BEII[ECTBAMHU B OBITY U OKPYXKaIoIen
cpene
19 AJbICTUIBI Anpaeruasl. opmanbaeru u XapakTepHu30BaTh C MOMOIIBIO POJHOTO

aleTaJIbLAeTUI. XUMHUYECKUE CBOMCTBA

SI3BIKA U SI3bIKA XMMHHU 0COOEHHOCTH
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anpaerugoB. KauecTBeHHbIC peakuK Ha
anpaeruapl. Peakium

noJIMKoH IeHcaruu. KapOoHuinbpHas
rpymma. KeToHbsl Ha mpuMepe aleToHa.
Jlemoncmpayuu. KadyeCcTBEHHbBIE

pPCaKrn Ha aJIbACTHUABI

CBOMCTB (hopMabJieruaa u
aneTaibJeruaa Ha OCHOBE CTPOEHUS
MOJIEKYII, CTOCOOBI TIOJTyYEHUS U UX
o0JacTu MPUMEHEHUSI.

HaGmronats, onuckeIBaTh U MPOBOJUTH
XUMHUYECKAHA SKCTICPUMEHT.
NnentudunmupoBaTh aibIeTUIBI C
MOMOIIBI0 KAYE€CTBEHHBIX PEaKITUH.
Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO U O€30MaCHOTO OOpaIeHUs
C TOPIOYUMHU U TOKCHYHBIMHU
BEILIECTBAMHU B OBITY U OKpYXarolen

cpene

20

KapOoHoBbIEe KUCTOTHI

[IpenenbHbBIE OTHOOCHOBHBIE
KapOOHOBBIE KUCIIOThI, UX
TOMOJIOTUYECKUH P, TPEACTAaBUTEIH,
UX TMOJTy4eHUE U IPUMEHCHHUE.
XUMHUYECKUE CBOMCTBA KAPOOHOBBIX

KHUCJIOT. Peakniust sTepudukamnmm.

XapakTepr30BaTh C MOMOIIBIO POAHOTO
SI3BIKA M SI3bIKA XUMUH 0COOCHHOCTH
CBOWCTB KapOOHOBBIX KHCJIOT Ha OCHOBE
CTPOCHHUS UX MOJICKYIJI, & TAKXKE
CHOCOOBI OJYYEHUS U 00JIaCTH

IIPUMEHEHUS MYPAaBBUHOU U YKCYCHOU
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Jemoncmpayuu. 1IpeacraBurenu
Pa3IMYHBIX KJIACCOB KapOOHOBBIX
KHCJIIOT.

JlabopamopHhvie onvimsl. XUMUYECKUE

CBOMCTBA YKCYCHOM KHCJIOTBI

KHCJIOT.

Paznuuate oO1iee, ocoOeHHOE U
€IMHUYHOE B CTPOECHUU U CBOMCTBAX
OpPraHUYEeCKUX (MypaBbHUHOU U
YKCYCHOM) U HEOPTaHUYECKUX KUCIIOT.
Habmronath, onmuckiBaTh ¥ MPOBOAUTD
XUMHYECKHIA SKCIIEPUMEHT.
CobmtonaTh npaBuia 3KOJIOTUYECKU
IPaMOTHOTO U O€30MaCHOTO OOpaIleHUs
C TOPIOYUMHU U TOKCUYHBIMU
BEILIECTBAMHU B OBITY U OKpYXarolen

cpene

21

Crnoxxubie 2¢gupsbl. JKupbl

Peakrust stepudukaruu. CrnoxHbie
a¢upsl. KUpeI, UX COCTaB ¥ THAPOIIU3
(KUCIIOTHBIN M 1IeJT0YHOM). MbLia.
I'mapupoBaHue )KUPOB.
Hemoncmpayuu. Konnexuus ClI0XHBIX
a¢upoB. Komekrus sxupoB. O6pasiisl

TBEPAOTO U KUJIKOTO MBLIIA.

Pa3znuyare peakuu 3TepupuKauy Kak
oOpaTuMoil 0OMEHHBIN MPOLIECC MEXKIY
KHCIIOTaMH U CTIUPTaMH.
XapakTepu3oBaTh 0COOEHHOCTH CBOMCTB
’KHPOB HA OCHOBE CTPOCHHSI X
MOJIEKYJI, a TAaKXKe KiIacCupuxamu

YKUPOB I10 UX COCTABY U
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JlabopamopHhwie onvimsi. OnpeiesieHne

HCIIPCACIBbHOCTHU PACTUTCIIBHOI'O MacCjia

MIPOUCXOXKACHUIO U TTPOU3BOACTBO
TBEPBIX KUPOB HA OCHOBE
PACTUTENBHBIX Mace.

Ha ocHoBe peakiuu sTepuduKaiim
XapaKTepHU30BaTh COCTaB, CBOICTBA U
00J1acT! IPUMEHEHUS CIIOKHBIX dPHUPOB.
Habmronath, onuchiBaTh ¥ MPOBOAUTD
XUMHUYECKHI SKCIIEPUMEHT.

Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO U O€30TMaCHOTO OOpaIeHUs
C TOPIOYUMHU U TOKCUIHBIMU
BEILIECTBAMHU B OBITY U OKpYXarolen

cpene

22

VrieBoas!

YreBonsl. MoHocaxapuasl. [roko3a
Kak anpaerugocnupt. CopOur.
MOJIOYHOKUCIIOE U CTUPTOBOE
opoxenue. DotocunTes. ucaxapuibl.
Caxapo3za. [Tonucaxapuabl: Kpaxmai,

LIEJUTIOJIO3A.

XapakTepus30oBaTh COCTaB yIIIEBOIOB.
Knaccudummposars nx Ha OCHOBE
CIIOCOOHOCTH K THAPOJIU3ZY.
OmnuceIBaTh CBOKWCTBA TIIFOKO3BI KaK
BEIIECTBA C JJBOMCTBEHHOMN (PyHKLIHEH

(anpaerugocoupTa).
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Jlemoncmpayuu. BzaumoencTeue
[TI0KO3bI ¢ ruapokcuiom meau(Il) kax
anpaerugocnupra. Kauectsennas
peakIus Ha Kpaxmall.

JlabopamopHvie onvimel. OOHapYyKEHUE

KpaxmaJia B IIPOAYKTaxX IMAUTAHUSA

YcTaHaBnuBaTh MEKIPEAMETHBIE CBSA3U
XUMHUHU ¥ OUOJIOTUU Ha OCHOBE
PACKPBITHS OUOJIOTMYECKON POITU U
XAMHUYECKUX CBOMCTB BAXKHEHIIINX
MPEACTABUTENEH MOHO-, TU- U
MOJINCAXapUJIOB.

HaOntonars, onuchiBaTh U MPOBOAUTH
XUMUYECKUN SKCTIEPUMEHT.
Co0nronarh npaBuia TEXHUKU
0e30macHOCTH Mpu paboTe B KAOMHETE

XUMHUHN

23

AMUHBI

AMuHOrpynna. AMHUHBI IPEAEIBbHBIE U
apomarndeckue. AHnnuH. [lonyuenne
aMHUHOB. Peakius 3unnHa. XUMUYECKUE

CBOMCTBA U MMPUMCHCHUEC aMHUHOB.

Jlemoncmpayuu. Ioprpet H. H. 3ununa.

Kosnnekiys aHMIMHOBBIX KpacuTeseH.
Jlabopamopnwvie onvimwi. U3roToBneHne

MOJEJIEN aMUHOB

XapakTepu30oBaTh C MOMOIIBI0 POTHOTO
S3BIKA U SI3bIKA XUMUH OCOOEHHOCTH
CTPOCHHUSI ¥ CBOWCTB aMHHOB M aHWJTMHA,
B YaCTHOCTH, Ha OCHOBE B3aUMHOTO
BJIMSTHUS aTOMOB B €T0 MOJIEKYJIE, a
TaKXe CIOCOOBI MOTYyUYCHHS U 00J1aCTH
MPUMEHEHUS aHUJIMHA.

ApryMeHTHpOBaTh YyBCTBO FOPAOCTH 32
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JOCTHKEHUS OTCYECTBCHHOM
OpPTaHUYECKON XMMUHU.

CoOmrofats mpaBuIa HKOJIOTUYECKH
IPaMOTHOTO M O€30MacHOTO OOpaIeHHs
C TOPIOYMMH U TOKCHYHBIMU

BEILIECTBAMHU B OBITY U OKpYXaroen

cpene

24

AMMHOKHCIIOTHI. benku

AMMHOKHCIIOTHI KaK aM(pOTepHbIE
OpraHUYeCcKUe COeTUHEHUS. [ uIuH.
Peakuust monmukonaeHcanuu. llentugnas
cBa3b. [lepBuuHasi, BropuyHas,
TpETUYHAs CTPYKTYPhI OEIIKOB.
KagecTBeHHbIE peakiuy Ha OCIKHU.
I'mpponus. Jlenarypanus.
buonornyeckue QyHkuuu O€IKoB B
OpraHusMe.

Jlemoncmpayuu. CBOMCTBA DIMIMHA.
[{BeTHBIE peakiuu OEIIKOB.

JlabopamopHvie onvimul. Jlenatypauus

OnucpIBaTh CBOMCTBA aMUHOKHUCIIOT KaK
OM(pYHKIIMOHAIBHBIX aM(pOTEPHBIX
COCIMHCHUU.

YcranaBnuBaTh MEKIIPEAMETHBIE CBS3U
XUMHH 1 OMOJIOTHH Ha OCHOBE
PACKpBITHUS OMOJIOTUUSCKOU POJIA U
XUMHUYECKUX CBOHMCTB aMHUHOKHCIIOT.
OnuceIBaTh CTPYKTYPHI M CBOMCTBA
OEJIKOB KaK OHOITOJIMMEPOB.
YcTaHaBIMBaTh MEXKITPEAMETHBIC CBSI3U
XUMUH 1 OMOJIOTHH Ha OCHOBE

PACKPBITHS OMOJIOTUYECKOU POITU U
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OEJIKOB

XUMHUYECKUX CBOUCTB OEJIKOB.
[TpoBoauTH, HAOIIONATH M OIMCHIBATH

XUMHYECKUU SKCIICPUMCHT

25 ['eHeTnyeckas CBSA3b MEXKIY IloHsTHE O TEHETUUECKOM CBS3M Ha YcraHnaBnvBaTh B3aUMOCBSI3b MEXKY
KJIaCCaMU OPraHUYECKUX MIPUMEPE B3aUMOINIEPEXOA0B MEXKITY COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU
COCIMHCHU I KJIAaCCAMU YITIEBOAOPOJOB, KUCIOPO/I- U | IPEICTABUTENEN KIACCOB
A30TCOJICPKAIINX COCTUHEHU. YIJIEBOJIOPOJIOB, KACIOPO/- U
NnmocTpaiinst reHeTU4eCKOM CBSI3U Ha a30TCOAECPHKAIINX COCTUHEHUM.
MPUMEPE OPTAHUYECKUX COCTMHEHUM OnuceIBaTh ¢ MOMOIIBIO POAHOTO S3bIKA
Pa3IMYHBIX KJIACCOB, COICPKAIIMX ABA | U SI3bIKA XMMHUM T€HETUUECKHUE CBSI3U
aToma yriepoja MEXy KJIaCCaMH YIJIEBOJOPOIOB,
KUCJIOPOJI- U a30TCOJCPIKAIINX
COCIMHCHUI
26 [Tpaktuueckas pabora Ne 1. Nnentudukamms opraHuuecKux [IpoBoauTh, HAOIIONATH M OMUCHIBATH

Nnentudukarus

OPraHUYECKHUX COCAUHEHUMN

COEIMHEHUN

XUMHUYCCKUHA SKCIIEPUMEHT JJIS
MTOATBEPIKICHHUS CTPOCHUS U CBOMCTB
Pa3TUYHBIX OPTaHUYECKUX COCTUHCHUM,
a TaKk)Ke MX WJICHTH(UKAITUHU C

IIOMOIIIBIO KAYC€CTBCHHBIX peaKuHﬁ
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27 [ToBTOpEHUE u 00001IIEHNE TecTtupoBanue, penieHue 3aaad 1 BBINOAHATH TECTHI, pelaTh 3a1a41 U
YOPaKHEHUH 110 TEME YIPa)KHEHUS 110 TEME.

[IpoBOIUTH OLIEHKY COOCTBEHHBIX
JIOCTUKEHHU B YCBOCHUHU TEMBI.
KoppekTupoBarh CBOM 3HaHUS B
COOTBETCTBHH C MIAHUPYEMBIM
pEe3yJIETaTOM

28 Kontponbnas padora No2 «Kucnopos- u a3oTcoaepKaiiiue OpraHu4eckue COSTMHEHUS

29—33 Tema 4. Opranuyeckasi XuMus 4 001IeCTBO (5 4)

29 buorexHomorus PazButne 6norexunonoruu. Tpu OOBSICHSITD, UTO TAKOE OMOTEXHOJIOTHS,

HanpaBJIeHUs] OMOTEXHOJIOTMH: TeHHAS
(W11 TeHeTHYECKas) HHXKEHEPUS;
KJIETOYHAsl MHKEHEpHs; OUosiornyeckas
uHKeHepus. [ eneTnuecku
mMonupuirpoBanHbie opranusmel (IMO)
Y TPAHCTE€HHAas MPOLYKIMS.
Knonuposanne. UMMOOUIN30BaHHBIE
(bepMeHTBI U UX MPUMEHEHHE.

Lemoncmpayuu. BuneopparmeHTs! u

reHHas (WM TeHeTUYecKas) MHKEHepus,
KJICTOYHAST MHKCHEPHsI, OMOJIOTHYECKas
WHXXEHEPHUsI, KIIOHUPOBAHHUE,
UMMOOMIN30BaHHBIEC (DEPMEHTHI.
XapaxkTepu3oBaTh pojib OMOTEXHOJOTUH
B PEIICHHUH MPOI0BOJILCTBEHHON
pOOJIEMBI U COXPAHCHHUH 30POBBS

YCJIOBCKA
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claiapl 110 OMOTEXHOJIOTUHN U

UMMOOHWIN30BaHHBIM (hepMEeHTaM

30 ITonmmepsl Knaccudukanus nonumepoB. | Knaccuduuuposare  moiaumepsl 1o
HckyccTBEHHBIE TOIMMEDBIL: HEJUTYJION, | PA3JINYHBIM OCHOBAaHMSIM.
aleTaTHbIN ENK, BUCKO3a, LeiiodanH. | PaznuuaTh HCKYCCTBEHHBIE MOJIMMEpHI,
Llemoncmpayuu. Komnexkuus | kimaccupuuupoBarhb 150, u
nonuMepoB. Koyuteknys CUMHTETHYECKHX | MIUTKFOCTPUPOBATh TPYHIIBl  TOJIUMEPOB
IOJIMMEPOB U U3/AEIINI U3 HUX IPUMEPAMH.
YcTaHaBIMBaTh CBSI3U MEXIY
CBOMCTBaMHU MOJUMEPOB U 00JaCTAMU
UX IPUMEHEHHUS
31 CuHTETHYECKUE TTOJIUMEDBI CnocoObl  monyyeHus  noiaumepos: | Paznuuare IIOJIUMEPU3ALIUIO 51
NOJIMMEPU3aLMsl W TOJUKOHICHCALMS. | IOJTUKOHEHCALNIO.

Cunrernueckue kayuyku. [lmactmaccsr:
HOJIUCTUPOT, TedoH,
HOJTUBUHUWIXJIOPHI. CuHTeTHYecKHe
BOJIOKHA: KamlpoH, HAaWJIOH, KeBjap,
JaBCaH.

Jlemoncmpayuu. Konnekums

[TpuBoAUTh TNpUMEPHI 3TUX CHOCOOOB
MTOJIYYEHUS TIOJTUMEPOB.

OnuceiBaTh CHUHTETUYECKUE KaydyKH,
IIJJACTMACCHI U BOJIOKHA HA OCHOBE CBSI3H

CBOWCTBAa — IIPUMEHEHHUE
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CUHTCTHUYCCKUX IIOJIMMCPOB: IINIACTMACC

H BOJIOKOH U I/IBI[GJ'II/Iﬁ U3 HUX

32 [Ipaktuueckas pabora Ne 2 Pacnio3naBanue miactMacc ¥ BOJIOKOH [IpoBoauTh, HaAOMIOAATH U ONUCHIBATH
XUMUYECKUN AKCIIEPUMEHT TUISt
UJeHTU(UKAIIMY TJIACTMACC U BOJIOKOH C
MOMOIIIBIO0 KAYE€CTBEHHBIX PEAKIIUM

33 IToBTOpenue u 0000menue kypca. IlogBenenue uToroB yued0Horo rojaa.

34—35 Pe3epBHOe Bpemst
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IIpumepHoe TeMaTH4yecKoe IaHMpPoBaHue Kypca 11 kiacca 6a30B0ro ypoBHs

(1 u B HEmemo, Bcero 35 4, u3 HUX 1 4 pe3epBHOE BpeMmsl)

XapaKTepI/ICTI/IKa OCHOBHBIX BHJOB

Howepa Tema ypoxka OCHOBHOE cofiep)KaHuE ypoKa NEeSATEeILHOCTH 00yJaromuxcs (Ha
YPOKOB I1/T1
YpOBHE yU€OHBIX JICHCTBUIA)
1—9 Tema 1. Ctpoenue BemiectB (9 1)
1 OCHOBHBIE CBEICHHUS O Crpoenue aroma: iApo U 3JIEKTPOHHAS ApryMeHTUpOBAaTh CI0KHOE CTPOCHUE
CTPOEHUU aTOMa o6omnouka. M3otomnbl. XuMuueckuit aroMa Kak CHCTEMBI, COCTOSIIEH U3
3JIEMEHT. boJbIION aipOHHBIN s]ipa ¥ IEKTPOHHOM 00O0JIOUKH.
KOJTAaep. YPOBHHM CTPOCHUS BEIIECTBA. | XapaKTepU30BaTh YPOBHU CTPOCHUS
Jlemoncmpayuu. ITopTpeTs BEIIIECTBA.
3. Pezepdopna, H. bopa. OmnuckIBaTh YCTPOMCTBO U paboTy
BuneodparmenTsl u cnaiinsl «bonpmioit | bonbioro agpoHHoro kosutaiaepa
aJpOHHBIN KOJUIAUAEP», « YPOBHU
CTPOEHUS BEIIECTBA»
2 ITepnonnueckas cucrema Pu3nYeCKU CMBICII HOMEPOB: JJIeMeHTa, | HaXxoauTe B3aMMOCBsI3U MEXIY

XUMHUYCCKHX DJICMCHTOB

. . Menneneesa u yueHue o

nepuoza, rpymmnsl. BameHTHbIE

ANIEKTPOHBI. DIIEKTPOHHAsE KOHPUTYpaus

ITOJIOKCHHUEM JJICMCHTA B

IIEPUOJUYECKOUN CUCTEME
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CTPOEHUM aToMa

aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI
CBOWCTB 3JIEMEHTOB B IEPUOJIaX U
rpyImax. DJIEKTPOHHBIE CEMENCTBA
XUMHAYECKUX IEMEHTOB.
Jemoncmpayuu. Paznuunbie GopMbl
[Ieproanueckoi CUCTEMBI XUMUYECKUX
anemeHToB /1. 1. Menneneesa. [loprper
. 1. Menneneena.

JlabopamopHvie onvimboi.
MopenupoBaHue NOCTPOCHUS
Ileproanveckoi CUCTEMBI € TOMOIIIBIO

KapTO4eK

. . MenpaeneeBa u CTPOCHHUEM €TI0
aroma.

CocTaBisTh 21EKTPOHHBIE U
AIIEKTPOHHO-TpaduiecKue GopMyIbl
aTOMOB §-, p- U d- JIEMEHTOB.
OTHOCHUTD XUMHUYECKHE FIEMEHTHI K
TOMY WJTU HTHOMY SJIEKTPOHHOMY

CEMEUCTBY

dunocodckue OCHOBBI
obmuoctu [lepuoauueckoro
3aKOHA U TEOPUU XUMHUYECKOTO

CTPOCHHS

[Ipennoceuiku OTKPBITHS
[lepuoanyeckoro 3akoHa U TEOPUH
XUMUYECKOTO CTpoeHusl. Poib TuyHOCTH
B UCTOPUU XUMUU. POsIb NpaKTUKKU B
CTAHOBJICHUM U Pa3BUTUH XUMHUYECKOMN
TEOPUU

Jemoncmpayuu. oprpetsr . W.

[IpencraBiars pa3BUTHE HAYYHBIX
TEOPHUI MO CIIUPATI HA OCHOBE TPEX
dbopmynupoBok [leproanueckoro 3akoHa
Y OCHOBHBIX HaITPaBIICHUN Pa3BUTUS
TEOPUU CTPOCHUS (XUMUUYECKOTO,
ANEKTPOHHOTO ¥ IPOCTPAHCTBEHHOTO).

XapakTepu30BaTh PoJIb PAKTUKU B
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Menaeneesa u A. M. bytneposa

CTAQHOBJICHUH U Pa3BUTUHM XUMHUYECKOMN
TEOPUHU.

ApPryMeHTHUpOBaTh YyBCTBO TOPIOCTH 32
JOCTUKEHHUSI OT€YECTBEHHON XUMUU U

BKJIa[ pOCCHﬁCKHX y‘léHBIX B MHUPOBYIO

HayKy

Honnas xumMu4deckasl CBI3b U
HOHHBIC KPUCTAJJIMYCCKHUC

PELIETKA

KaTtnons! kak npoayKT BOCCTaHOBJICHUS
aTOMOB METaJUIOB. AHMOHBI KaK IMIPOIYKT
OKHCIICHHS aTOMOB HeMeTaJuioB. MonHas
XUMHUYECKas CBI3b U MOHHAs
KpUCTaJUIMYecKas pemeTka. FoHbl
MPOCTHIC U CIIOKHBIE.

Jlemoncmpayuu. Monenp
KPUCTAJIMYECKON PEMIETKU XJIOpUIA
HaTpus. OOpa3ibl MUHEPAIOB C HOHHOM
KPUCTAJUTMYECKON PEIIETKON: KAIBIIUTA,

rajaura

XapakTepu30BaTh HOHHYIO CBS3b KaK
CBSI3b MEXKIy HOHAMH, 00Pa3yIOIMIUMHUCS
B pE3yJIbTaTE OTAAYU WM ITpUEMaA
AJIEKTPOHOB aTOMAMU WJIA TPYHIIaMHU
aTOMOB.

KnaccuduimpoBars HOHBI 110 pa3HbIM
OCHOBAHUSIM.

YcranaBiuBaTh 3aBUCUMOCTD MEXKTY
TUINIOM XUMUYECKOHN CBSI3U, TUIIOM
KPUCTAJINYECKON PEIETKHU U

(bU3UYECKUMHU CBOMCTBAMU BEIIIECTB

KoBajieHTHass XUMHUYECKas

CBA3b. ATOMHBIE U

KoBanenTHas HenosnsspHas ¥ noisipHas

CBA3U. 3J’ICKTpOOTpI/IL[aTeJILHOCTL.

OOBICHATH MHEPTHBIE CBOMCTBA

07aropoIHBIX Ta30B 0COOEHHOCTAMU
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MOJIEKYJIIPHBIE

KpHCTaHHHq€CKHGIXﬂHéTKH

KparHocTh KOBaneHTHOM CBA3H.
OOMEHHBIN U TOHOPHO-AKIESITTOPHBIN
MEXaHU3Mbl 00pa30BaHUs KOBAaJECHTHBIX
cBsa3e. [1onsIpHOCTE CBSI3M U MOJIAPHOCTH
MOJIEKYJIbI. MOJIEKYIISIDHBIE M aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKH.
Iemoncmpayuu. Monenu
KPUCTAJUIMYECKUX PEHIETOK «CYyXOTo
abAa» (WM uozaa), anmasa, rpadura (Uiau

kBapia). Mozenb MossipHOTO 00BhEMA Ta3a

CTPOCHHSI HX aTOMa.

XapakTepru30BaTh KOBAJICHTHYIO CBSI3b
KaK CBA3b, BOSHUKAIOIIYIO 32 CUET
00pa3zoBaHus OOIIMX EKTPOHHBIX Nap
NyTEM NEPEKPHIBAHUS DJIEKTPOHHBIX
opOuTaei.

KiaccuduimpoBats KOBaJICHTHBIE CBS3H
110 pa3HbIM OCHOBAHUSM.
YcTanaBiaMBaTh 3aBUCUMOCTb MEXTY
TUIIOM XUMHUYECKOU CBSA3H, TUIIOM
KPUCTAJUINYECKON PEIIETKU U

(bU3UYECKUMHU CBOMCTBAMU BEILIECTB

Meramnmnueckas XxuMuuecKas

CBA3b

MeTammn4ecKkue KpUCTaNIMYECKUE
pem€Tku. MeTannmueckass XuMA4eCcKast
CBSI3b: MOH-aTOMBI U AJICKTPOHHBIN ras.
dusnueckue cCBOMCTBA METAIJIOB U UX
MIPUMEHEHHUE HA OCHOBE ATHUX CBOMCTB.
CnaBbl U€pHbBIC U IIBETHBIE.

Jemoncmpayuu. Monenu

XapakTepu30BaTh METANINYECKYIO
CBSI3b KaK CBSI3b MEXJIy HOH-aTOMaMH B
MeTaJljlaX U CIUIaBax MOCPEICTBOM
0000111eCTBIIEHHBIX BaI€HTHBIX
AIIEKTPOHOB.

OOBSACHATDH SAUHYIO IPUPOY

XUMHUYECKUX CBI3EM.
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KPUCTAJUTNYECKUX PEIIETOK METAJIIOB.
JlabopamopHhvie onvimoi.
MopaenrupoBaHUE METAILINYECKOU

KPHUCTAJUIMYECKON PEIIETKN

YcranaBiuBaTh 3aBUCUMOCTD MEXKITY
TUTIOM XUMHUYECKOU CBSI3H, TUTIOM
KPUCTAJUIMYECKON PEIIETKU U

(U3NYECKUMHU CBOMCTBAMHU BEIIECTB

BOI[OpOIIHa}I XUMHUYCCKasA CBA3b

BonopoaHas xumMudeckast CBsI3b:
MEKMOJIEKYIISIpHAS U
BHYTPHUMOJIEKY/SIpHAs. 3HAYCHHE
BOJIOPOAHOM CBSA3U B IPUPOJIE U KU3ZHU
YeJoBeKa.

Jemoncmpayuu. BuneopparmeHTs! U
cnaitnbl «CTPYKTYphI OeTKay.
JlabopamopHhvie onvimoi. Jlenatypanus

oeika

XapakTepHu30BaTh BOJOPOIAHYIO CBSI3b
KaK 0COOBIN THIT XMMHUYECKOM CBSI3H.
Paznmnuare MEXMONEKYISPHYIO U
BHYTPHUMOJIEKYJISIPHYIO BOJIOPOIHBIC
CBSI3M.

YcTraHaBIMBaTh MEXIIPEAMETHBIE CBSI3U
¢ OmoJtorueit Ha OCHOBE PACCMOTPEHUS
MPUPOIBI BOJOPOITHON CBSA3U U €€ POJIU B

OpraHu3alyy )KUBOU MATEPUU

[Tonumepsr

[Tonumepsl, UX MOJYYEHUE: PEAKIIUN
MOJIMMEPU3ALINU Y TTOJTUKOHICHCALINH.
[Lmactmaccel. Bomokna. Heoprannueckue
MTOJIUMEPHI.

Jlemoncmpayuu. Konnekuuu

«Ilmactmacce», «Bonoknay. O6Gpasiibl

XapakTepu30BaTh MOJIUMEPHI KakK
BBICOKOMOJICKYJISIPHBIC COCTUHECHMUSI.
Paznuyars peakuuu noaMuMepusaluu u
MTOJIMKOHICHCAITUH.

OnuceiBaTh BaXKHEUIINE MPEACTABUTENH

maacTMacC 1 BOJIOKOH 1 HAa3bIBATb
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HCOPraHN4CCKUX IMOJIUMCPOB — BCIICCTB

aTOMHOM CTPYKTYpBI

00J1aCTH UX TPUMEHEHUS.
YcraHaBnuBaTh €MHCTBO OPraHUYECKOU
Y HEOPTaHWYECKON XUMHH Ha IIpUMepe

HCOPIraHNM4YCCKUX IOJIUMCPOB

I[I/ICHCpCHBIe CHCTCMBI

JucnepcHble cucTeMbl: aucnepcHas (asza
u aucnepcuoHHas cpena. Kiaccudukanus
JUCIIEPCHBIX CUCTEM I10 arperaTHOMY
COCTOSIHUIO U 110 pa3Mepy 4acTHIl (pasbl.
I'pyboaucnepcHble CUCTEMBI: SMYJIbCUH,
CYCIIEH31H, a3p030JId. TOHKOAUCTIEPCHBIE
cucTeMsl: 301U U reau. CuHepesuc u
KOAryJsius.

Jemoncmpayuu. O6pa3ibl pa3IuIHBIX
JUCIIEPCHBIX CUCTEM: IMYIIbCHIA,
CYCIIEH3H1I, adPO30JIEH, TeIIEN U 30JIEH.
Koarymsauus. Cunepesuc.
Jlabopamophvie onvimoi. [lonyduenue
AMYJbCUU PACTUTENBHOTO MacJa.

[Tomy4yeHue CycreH3un «u3BECTKOBOTO

XapaKkTepu30BaTh Pa3IMYHbIC THITBI
JUCIICPCHBIX CHCTEM Ha OCHOBE
arperaTHoro COCTOSTHHS JIUCIICPCHOMN
¢a3bl ¥ TUCIIEPCUOHHOM CpEIbl.
PackpbIBaTh posib pa3IUYHBIX THIIOB
JUCIICPCHBIX CUCTEM B JKM3HU IIPHPOJIBI
1 001IIeCTBa.

[TpoBoauTh, HAOMIOMATH U OTIMCHIBATH

XAMHUYECKUU SKCIIEPUMEHT
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MouioKay. [lonydeHne KomIouIHOTOo
pacTBOpa KypuHOTO OejKa 1
UCCJIEIOBAaHUE €r0 CBOMCTB C MOMOIIbIO

Ja3epHON YKa3KH

10—21

Tema 2. XuMu4eckne peakiuu

(12 v)

10—11

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

peakuuin

Peakuuu 6e3 u3MeHeHus cocTana
BEUIECTB: AJUIOTPONU3ALNU U
nzoMepusanuu. [I[puunHel amoTponuu.
Knaccudukanus peakuuii mo 4ucity u
COCTaBy PEareHTOB U MPOIYKTOB U O
TerioBoMy 3 dekrty. TepMoxumMudeckue
YPAaBHEHUS PEAKIIUM.

Jlemoncmpayuu. IK30- 1
SHAOTEPMHUYECKHE PEaKMU. TerioBbIe
SIBJICHUSI TIPY PACTBOPEHUHU CEPHOM
KHUCJIOTHI 1 aMMHUAYHOM CEJTUTPHI.
Jlabopamophvie onvimoi. [IpoBeneHue
peaKkuui, UayImux 10 KOHIA, IO MPaBUILY

bepromne

Knaccuduimposats xumuieckue
PEaKIny 1O Pa3IMYHBIM OCHOBAHUSIM.
XapakTepu3oBaTh TEIIOBOM AP heKT
XUMHUYECKUX PEaKIUil M Ha €ro OCHOBE
paznuyarh 3K30- U SHAOTEPMUUECKUE
peakuuu.

OTtpaxatb TernoBoit 3pdexT
XUMUYECKHUX PEaKIUid Ha TUChME C
OMOIIIbIO TEPMOXUMHUYECKHUX
YPaBHEHHU.

[IpoBoauTh pacuy€Tel HA OCHOBE
TEPMOXUMHUYIECKUX YPABHCHHUIA.
[TpoBoauTh, HAOIIONATH U OTIMCHIBATH

XAMUYECKUN SKCIIEPUMEHT
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12

CKOpOCTh XUMHUYECKUX

peakuuii

CKOpOCTh XUMHUECKOU pPEAKIIUU U
(bakTophl €€ 3aBUCUMOCTH: MPUPOIA
pearupyronmx BemecTB, MIOMAAb UX
CONIPUKOCHOBEHUSI, TEMIIEpaTypa,
KOHIICHTpAIlUs ¥ HAJIMUYKUE KaTajln3aropa.
Karanuz. ®epmenTsl. UHTHOUTOPBI.
Jlemoncmpayuu. 3aBUCUMOCTb CKOPOCTH
peaKu OT IPUPOJIbI BEIICCTB Ha
MpUMepe B3aUMOJICHCTBUSI PaCTBOPOB
Pa3IMYHBIX KUCJIOT OJMHAKOBOM
KOHIIEHTPAILUU C OMHAKOBBIMU
Kycoukamu (TpaHyJiaMu) IIUHKA U
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB
(Marausi, IIMHKa, JKeJie3a) C paCTBOPOM
COJISIHOM KMCIIOThI. B3aumojelicTBue
PacTBOPOB CEPHOU KHUCIIOTHI C
pacTBOpaMu THOCYAb(]ara HaTpus
PA3JIMYHON KOHIIEHTPAIIUH U

Temrieparypbl. Moziesib KUIISIIIETO CIIOS.

XapakTtepu3oBaTb CKOPOCTh
XUMUYECKON peakinu v PaKkTopsbl
3aBUCHUMOCTH CKOPOCTH XUMHUYECKON
peaKkuu OT IPUPOABI PEAruPyIOIIUX
BEILECTB, UX KOHIICHTPAIUH,
TEeMIEPaTypbl, IO
CONPUKOCHOBEHHUSI BEIIECTB.
[TpoBoauTh, HAOIIONATH U OMKUCHIBATH
XUMUYECKUU IKCTIEPUMEHT C TTOMOIIIBIO
POZIHOTO S3bIKa U A3bIKA XUMUHU.
XapakTepu30BaTh KaTaIn3aTophl U
KaTaJIu3 KaK CoCOObI YIIpaBiIeHUs
CKOPOCTBIO XUMHUYECKOU pPEAKIIUU.
YcranaBinuBaTh Ha OCHOBE
MEKIIPEIMETHBIX CBS3CH ¢ OMOJIoruei
o01ee, 0COOCHHOE U €AUHUYHOE IS
(dbepMEeHTOB KaK OHMOJIOTHYECKUX
KaTaJn3aTopOB.

PackpbiBaTh posib hepMEHTOB B
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Pasnoxxenue nepokcuaa Bogopoja ¢
MOMOIIBI0 HEOPTaHUYECKUX
KaTaJau3aTopoB (cojeil jkenesa, noaua
KaJIsl) ¥ IPUPOTHBIX 0OBEKTOB,
CoJIepIKalllMX KaTanaszy (ChIpoe MsICo,
KapTodennp).

JlabopamopHhvie onvimoi. Paznoxenue
IIEPOKCHJIa BOJOPOAA C IIOMOIIBIO

JTMOKCH/JIa MapraHiia

OpraHu3alluy KU3HU Ha 3eMJie, a TaKXKe
B UIIEBON 1 MEIUIIMHCKOHN

IMPOMBIIIIJICHHOCTH

13

O6paTUMOCTh XUMHUECKUX
peakuui. XuMu4ecKkoe
PaBHOBECUE U CTIOCOOBI €ro

CMCIICHUA

OO6parumeble peakiuu. XUMHUYECKOe
paBHOBECHE U CITOCOOBI €0 CMEILIECHUS.
OO6m1as xapakTepucTUKa peaKIUuu
CUHTE3a aMMHAaKa U YCJIOBUS CMEIICHUS
PaBHOBECHS TIPOU3BOACTBEHHOTO
nporecca BIIPago.

Lemoncmpayuu. CMmenieHne paBHOBECHS

B cucreme Fe’™ + 3NCS™ «» Fe(NCS);

XapakTepu3oBaTh COCTOSIHUS
XUMHUYECKOTO PABHOBECHSI U CIIOCOOBI
€ro CMEIICHMUS.

[IpenckaspiBaTh HANPABICHUE
CMEIIEHUS] XUMUYECKOTO PABHOBECHS
IIPY U3MEHEHUHU YCIIOBUH MTPOBEICHUS
00paTUMON XUMHUUYECKOM PEaKITUH.
ApPryMEHTUPOBATh BEIOOP ONTHUMAJIbHBIX
YCIOBUM TPOBEICHUS

TCXHOJIOTHYICCKOTIO ITponccca.
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HaGmnronates 1 onuceIBaTh
JIEMOHCTPAMOHHBIA XUMHUYECKAN

OKCIICPUMCHT

14—15

I'mpponus

I'uaponus HeoOpaTUMBbIil 1 0OpAaTUMBIH.
Tpu ciydas ruaponusa coneit. Ponb
ruposin3a B oOMeHe Beuiects. Poib
TUAPOJIA3a B JHEPTETUYECKOM OOMEHE.
Jemoncmpayuu. I'naponns conen
paznuyHoro tumna. BuneopparMeHTsl U
craiapl «buosorndeckas poJib
TUAPOTIU3AY.

JlabopamopHvie onvimsi. cibiTaHue
WHJMKATOpaMu Cpebl pACTBOPOB COJIEH

Pa3INIHLIX THUIIOB

XapakTepu3oBaTh TUAPOIU3 KaK
00MEHHOE B3aUMOJCHCTBHE BEIISCTB C
BOJOM.

3anuchIBaTh YPaBHEHHUS PEAKLIAN
TUJIPOJIN3A PA3JTUYHBIX COJICH.
Paznuyars rupoin3 no KaTHOHY U
AQHHOHY.

IIpenckas3piBaTh peAKIMIO CPEIbI
BOJHBIX PACTBOPOB COJIEH,
00pa30BaHHBIX CHIIBHBIM OCHOBaHUEM H
cJ1a0o¥ KUCJIO0TOM, C1a0BIM OCHOBAaHUEM
1 CUJIBHOU KHUCJIOTOM.

PackpsiBath poss 00paTuMoro
TUPOJIU3a OPraHUYECKUX COCTUHEHUN
KaK OCHOBEI OOMEHA BEIIECTB B JKHUBBIX

OpraHM3Max U 00paTUMOro THIPOIN3a
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AT® kak OCHOBBI SHEPTETUYECKOTO
0OMEHa B JKHUBBIX OpraHU3Max.
[IpoBoauTh, HAOIIONATH U OMUCHIBATH
XUMHUYECKUN 3KCIIEPUMEHT C MOMOILBIO

POAHOIO A3bIKA U A3bIKdA XUMHHU

16

OKHUCIIUTEIBHO-

BOCCTAaHOBHUTCJIBHBIC PCAKITNN

OKuCIUTETHLHO-BOCCTAHOBUTEIBHBIE
peakuuu. CTeneHb OKUCICHUS.
OKucauTenp U BOCCTAHOBUTEI.
OkucieHue 1 BOCCTaHOBJICHUE.
DJIEKTPOHHBIN OanaHc
Jlemoncmpayuu. IIpocreiimmme
OKHCJIUTEIIbHO-BOCCTAaHOBUTEIIbHbBIC
peaKUru: B3aNMOJICHCTBUE IMHKA C
COJISIHOM KHCIIOTOH M KeJie3a ¢ cynb(haToM
meau(1l).

JlabopamopHvie onvimeoi.
B3aumoneiictBue pactBopa cynbgara
menu(Il) ¢ »xene30M u TUAPOKCHIOM

HaTpus

XapaxkTepu30BaTh OKUCIUTEIHHO-
BOCCTaHOBUTEIbHBIC PEAKIIUU KaK
MPOLIECCHI C UBMEHEHUEM CTETICHEN
OKHUCJICHUS DJIEMEHTOB BEIIECTB,
YYaCTBYIOIIUX B PEAKIUU.

Cocransate ypaBuenust OBP ¢
MOMOIIIBIO0 METO/A JIEKTPOHHOTO
Oananca.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH
XUMHUYECKUM IKCTIEPUMEHT C TMTOMOIIIBIO

POAHOIO A3bIKA U A3bIKa XMMHHU
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17-18 DNEKTPOIU3 PacIljIaBOB U DNEKTPOIU3 PaCTBOPOB U PACILJIaBOB XapakTepu30BaTh JIECKTPOJINA3 KAK
pactBopoB. [IpakTuueckoe aneKTponuToB. [IpakTuyeckoe OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIMH
pPUMEHEHUE EKTPOIIn3a IpUMEHEHHUE IIEKTPOIIU3A. nmpotiecc.

l"anpBaHoOIacTUKA. ["anbBaHOCTEr M. [Ipencka3pIBaTh KaTOIHBIC U AHOAHBIC
Padunuposanue. MPOLIECCHI U OTPAXKATh UX HA MHUChME
Jlemoncmpayuu. Mozaenb 3nekTponu3épa. | A pacIiulaBOB U BOAHBIX PACTBOPOB
Mopenb 3JIeKTPOIU3HON BaHHBI [T 3IEKTPOJIUTOB.

nosrydeHust amoMuHus. O0pasiipl PackpbiBaTh pakTHUECKOE 3HAUCHUE
MIPOMBIILJICHHBIX U3JEITUH, AIIEKTPONIH3a

U3TOTOBJICHHBIX HA OCHOBE

rajgbBaHOIUIACTUKY U TaJlbBAHOCTETUH

19 [Ipaktruueckas padora Ne 1. Pemenue sxcnepumeHTanbHbIX 337a4d o | [maHupoBars, NpOBOAUTH HAOMIOAAT U
PelieHne 3kCIEpUMEHTANIBHBIX | TEME «XUMHUYECKast pEeaKInsh) ONUCHIBATh XUMUYECKUW SKCIIEPUMEHT C
3a/1a4 10 TeEME «XMMHYECKast COOJTIOZIEHNEM MPABUI TEXHUKHU
peaxius» 0€301acHOCTH

20 [ToBTOpenue u o6obIIeHNE TectupoBaHue, penieHue 3aaad u BBINONHATH TECTHI, pelaTh 3a1a41 U

U3YYEHHOTO

YIPaXXHEHUH 110 TEME

YIpPaXHEHUs 10 TEME.
[IpoBoaUTH OLIEHKY COOCTBEHHBIX

I[OCTI/I)KeHI/Iﬁ B YCBOCHHHU TCMBI.
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KoppekrupoBaTs cBOM 3HAHUS B

COOTBCTCTBHH C INIAHUPYCMbBIM

pe3yabTaToOM
21 Kontponsnas pabora Ne 1 «Ctpoenue BeniecTBa. XUMAYECKask PEAKIUSI
22—30 Tema 3. BemecTBa U ux cBoiicTBa (9 4)
22 Meranisl O6mue pusnyeckue cBoicTBa MeTaoB. | O000IIaTh 3HAHUS U JI€JaTh BHIBOABI O
Knaccuduxkanuys MeTamioB B TEXHUKE U 3aKOHOMEPHOCTSIX TOJIOKEHHUS U
xumuu. O01IMe XUMUYECKUE CBOMCTBA V3MEHEHUN CBOMCTB METAJIOB B
METaJUIOB. YCJIOBUS B3aUMOACHCTBUSA nepuogax u rpynnax Ilepuognueckoi
METAJJIOB C PACTBOPAMU KUCJIOT U COJIEH. | CUCTEMBI.
Meramnorepmusi. XapakTepu3oBaTh O0IINE XUMUUECKUE
Jlemoncmpayuu. Kolmekuus METaioB. CBOMCTBA METAJNIOB KakK
BzanmonencTBre KOHIEHTPUPOBAHHOM BOCCTAaHOBUTEJIEH HA OCHOBE CTPOCHUS
A30THOM KHCJIOTHI C MebI0. Bemblika VX aTOMOB U TOJIOKEHUS METAJIJIOB B
TepMuTHOM cMmecu. [lopTper AIEKTPOXUMHUYECKOM Py HAMPSHKEHUS.
H. H. bekerosa Habmronars v onmuchIBaTh XUMHUYECKHI
AKCIIEPUMEHT C ITOMOIIBIO POJTHOTO
A3bIKA U SI3bIKA XUMUU
23 Hewmeramnsl. biraroponnsie Hemeramibl kak OKHUCIATENMN. XapakTepu3oBaTh OOITNE XUMHIECKUE
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ra3bl

HewmeTannbl, Kak BOCCTaHOBUTEIU. Py
AJIEKTPOOTPHULIATENBHOCTH. THEPTHBIE

NN 6J'IaI‘OpOI[HI>I€ rasbl.

Jlemoncmpayuu. KoJmekuuss HEMETaJIOB.

Bensimka yépHoro nopoxa. BertecHeHnne
raJOr€HOB U3 UX PACTBOPOB JPYTHUMHU

rajJorcHaMumu

CBOMCTBA HEMETAJUIOB KaK OKHCIUTEICH
1 BOCCTAaHOBUTEJIEH Ha OCHOBE
CTPOCHUS UX aTOMOB U TOJIOKCHUS
HEMETAJJIOB B Py
AIEKTPOOTPULIATETLHOCTH.

HaOimronaTe 1 onuceIBaTh XUMHUYECKUI
AKCIIEPUMEHT C TTOMOIIBIO POJTHOTO

SA3bIKA U A3bIKA XUMHH

24

Kucnorsr HCOPIraHN4YCCKUC U

OpPraHU4YCCKHUC

KucnoTsl ¢ TOUkM 3peHus aTOMHO-
MOJIEKYJISIPHOTO yueHUs. KUCnoTsl ¢
TOYKHU 3PEHUS TEOPUU
ANEKTPOJIATHYECKON TUCCOLIMALUN.
KucnoTel ¢ TOUkM 3peHust MpOTOHHOU
teopun. O01IME XUMUYECKUE CBOMCTBA
kuciotT. Knaccudukanus KUCior.
Jlemoncmpayuu. Konnexkuus
OPTraHUYECKUX U HEOPTAHUYECKUX
KHUCJIOT.

JlabopamopHnuie onvimsi. UccnenoBanme

XapakTepu30BaTh OPraHUYECKUE U
HEOPTraHUYECKHE KUCIOThI B CBETE
TEOPUHU IICKTPOIIUTHYECKOU
JACCOLIMALINY ¥ TIPOTOHHOM TEOPUHU.
Knaccudummposats opranndeckue u
HEOPraHUYECKUE KUCIIOTHI 1O
pPa3IMYHBIM OCHOBAHUSIM.

Paszanuath o011ee, 0coOOEHHOE U
€IMHUYHOE B CBOMCTBAX a30THOM,
KOHLIECHTPUPOBAHHOW CEPHOU U

MYypPaBbUHOU KHCIIOT.
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KOHIIEHTPUPOBAaHHBIX PACTBOPOB COJISTHOM
U YKCYCHOM KHCJIOT KareJbHbIM METOJIOM

Ipu UX pa3z0aBICHUH BOJOU

[IpoBoauTh, HAOMIOAATH U OUCKHIBATH
XUMHUYECKUN IKCIIEPUMEHT C IIOMOILBIO

POAHOIO A3bIKA U A3bIKA XUMHUHU

25

OcHOBaHUs1 HEOPraHUYECKUE U

OpPraHHUYCCKHUC

OcHOBaHMS ¢ TOYKH 3PEHUSI ATOMHO-
MOJIEKYJISIPHOTO yueHHsi. OCHOBaHHUS C
TOUYKU 3PEHUS TEOPUU
ANEKTPOJIUTHYECKON JUCCOLIUALINH.
OcHOBaHMS ¢ TOYKH 3PEHUS IPOTOHHOM
teopuu. O0IIME XMMUYECKUE CBOMCTBA
ocHoBaHmil. Kimaccudukaimsi oCHOBaHUH.
Jlemoncmpayuu. Konnekuus menoyend u
aMHUHOB. B3aumoneiicTBre napos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHON
KHUCJIOTHI 1 aMMHUaKa («JIbIM O3 OTHs»).
[TonyyeHne aMmMHuaka U U3y4eHHUE €r0
CBONCTB.

JlabopamopHhvie onvimsi. [lonyduenue
HEPAaCTBOPUMOIO THIPOKCUAA U ETO

B3aWMOJICHICTBHE C KUCIIOTOM

XapakTepu30oBaTh HEOPraHUYECKUE
OCHOBAHUS B CBETE TEOPUU
ANEKTPOJIUTUUECKON TUCCOIUAIUY.
Paszanuaate ob1miee, ocobeHHOE U
€MHUYHOE B CBOMCTBAX TMAPOKCUIOB U
OECKHUCIOPOIHBIX OCHOBAHUM.
XapakTepu3oBarh UX B CBETE
IIPOTOHHOMN TEOPUHU.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH
XUMHUYECKUU SKCIIEPUMEHT C MOMOIIIBIO

POOAHOIO A3bIKA U AA3bIKad XUMHWHU
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26 AM@oTepHbIe coeMHEHUs AMpoTepHbIE OKCUABI i THAPOKCHIBI. XapakTepu30oBaTh OPraHUIECKUE U
HEOpPraHU4eCKHE U [Tomyuenue u cBoicTBa aM(POTEPHBIX HEOpraHuyeckue aM(poTepHbIe
OpraHU4eCcKHe HEOPraHWYECKUX COCTMHECHUN. COCIMHEHMSI KaK BEILECTBA C

AMUHOKUCIOTHI — amM(pOTEepHbIE JIBOMCTBEHHOMN (PyHKIIMEH KHUCIOTHO-
OpraHUYECKUE COCAMHEHM. IlenTuabl 1 | OCHOBHBIX CBOMCTB.
MENTUIHAS CBS3b. AprymMeHTUPOBaTh CBOMCTBA
Lemoncmpayuu. Ilonyyenne AMUHOKHUCIIOT KaK aM()OTEPHBIX
amM(pOTEepHOTO THJIPOKCUA U U3YUYEHUE OPraHUYECKUX COCAUHEHUN.
€ro CBOKCTB. PackpriBaTe Ha OCHOBE
JlabopamopHhuie onvimul. [lonyuenue MEXIMPEAMETHBIX CBS3EH ¢ Oronoruen
aM(}OTEpHOTrO TUAPOKCUAA MPU POJIb AMUHOKHCIIOT B OPTaHU3ALINH
HE0CTAaTKe U U30BITKE MIENI0UU KU3HU

27 Comu Knaccudukarus coneit. JKéctkocTs Boabl | XapaKTepru30BaTh COM OPraHUYECKUX U

U ciocoObl e€ ycrpanenus. [lepexon
KapOoHaTa B THAPOKApOOHAT U 0OpATHO.
OO6mIre XUMUYECKUE CBOMCTBA COJICH.
Jlemoncmpayuu. ITomyyeHune xxECTKOU
BOJIbl U YCTPAHEHUE €€ KECTKOCTH.

JlabopamopHvie onvimsi. YCTpaHeHHUE

HEOPTaHWYCCKHUX KHUCIIOT B CBETE TCOPUU
AIEKTPOTMTHYCCKON JUCCOIMAIIHH.
Knaccudummposats conu mo
Pa3IMYHBIM OCHOBAaHHUSIM.

Paszanuath o011ee, 0coOOEHHOE U

CANHUYHOC B CBOMCTBAX CpCaAHNX U




63

JKECTKOCTHU BOJIBI

KHUCJIBIX COJICH.

OnuckIBaTh KECTKOCTh BOJIBI U CLIOCOOBI
€€ yCTpaHCHUs.

[IpoBoauTh, HAOMIOAATH U OIUCKHIBATH
XUMHUYECKUN SKCIIEPUMEHT C IIOMOILBIO

POOAHOIO A3bIKA U AA3bIKa XUMHNHU

28 [TpakTuueckast padota Ne 2. Petienne sxkcniepuMeHTaNIbHBIX 3a4a4 10 | [ImanupoBars, NpoBOANTH, HAOIIONAT U
Pemienue skcriepuMeHTANIBHBIX | TeMe: «BeliecTBa u ux cBoiCcTBay ONHUCHIBATh XUMUUECKUN SIKCTIEPUMEHT C
3ajJa4 1o Teme «BemiecTBa 1 ux COOJTIOZIEHUEM MPABUI TEXHUKHU
CBOCTBa» 0e30macHOCTH

29 IToBrOpeHue n 06001IeHNE TectupoBaHue, pelieHue 3a1ad u BpInonHATh TECTHI, pemaTh 3a7a4i U
TEMBI YIPaXHEHUN 1O TEME YIpPa)KHEHUS 10 TEME.

[TIpoBOAHTH OLICHKY COOCTBEHHBIX
JOCTH)KEHUM B YCBOCHUU TEMBI.
KoppextupoBath cBOU 3HaHUS B
COOTBETCTBUHM C TUIAHUPYEMBIM
pe3yJIbTaToOM

30 KontponpHas padora Ne 2 «BemecTBa 1 ux cBOWCTBaY
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31—34 Tema 4. XuMus u coppeMeHHOe 00111eCTBO (4 1)

31 XUMUYeCKask TEXHOJIOTUS [Ipon3BoaCcTBO aMMuaka U METAHOJA. XapaxkTepu30BaTh XUMUYECKYIO
XHUMHUYECKHUE TTPOLIECCHI, JIEIKAINE B TEXHOJIOTHIO KaK IMPOU3BOJIUTEIbHYIO
OCHOBE IPOU3BOJCTBA AMMUAKA U CHIIy O0IIeCTBa.
METaHOoJIA. XapaKTePUCTUKA ITUX OnuceIBaTh XUMHAYECKHUE TPOLECCHI,
nporeccoB. OOIMe HayYHbIe TPUHIUIIBL | JIEXKAIINE B OCHOBE MPOU3BOCTBA
XUMHYECKOTO IMPOU3BOJICTBA. aMMMaKa 1 METaHOJIa, C IIOMOIIBIO
Lemoncmpayuu. Monenb POJHOTO SI3bIKA U SI3bIKA XUMUMU.
MIPOMBIIIJICHHON YCTAaHOBKH IOJIyYEHHsI | YCTaHABIIMBATH AHAJIOTUN MEXKIY ABYMsS
CEpHOM KHUCIIOThI. MOzieNIb KOJIOHHBI IIPOU3BOJCTBAMM.
CUHTE3a aMMHaKa ®opmynrupoBaTh O0IIME HAYUHbIE

IPUHIUIIBI XUMUYECKOTO MPOU3BOACTBA
32 XuMuyeckasi TpaMOTHOCTb Kak | MapKupoBKa YIIaKOBOUHBIX MaTepuajoB, | ApryMeHTHPOBaTh HEOOXOIUMOCTh

KOMITOHEHT OOIIel KyabTyphl

YCJIOBCKA

ANIEKTPOHUKH M OBITOBOM TEXHHKH,

AKOJIOTUYHOTO TOBapa, MPOyKTOB

NIUTAHMS, ITUKETOK I10 YXOIy 3a OEKIOM.

Jlemoncmpayuu. BuneodparMmeHTsl U
Clanbl O CTEIIEHU DKOJIOTHYECKOU

YUCTOTHI TOBApA.

XMMHUYECKOU TPAMOTHOCTH KakK
KOMITOHEHTa OOIEKYJIbTYPHOM
KOMIIETEHTHOCTH Y€JI0BEKa.
YMeTh nony4arb HEOOXOAUMYIO
UHGOPMAIIIO C MAPKHPOBOK Ha

YIIaKOBKax Pas3JIMIHbIX IMPOMbBIIIJICHHBIX




65

JlabopamopHvie onvimwi. U3yuenue
MapKUPOBOK Pa3IMYHBIX BUJIOB

IMPOMBIIIJICHHBIX W IIPOAOBOJILCTBCHHBIX

TOBapOB

" IPOJOBOJIbLCTBCHHBIX TOBAPOB

33—34

IToBTOpenune u 0600menue kKypca. llogBenenue UuToroB yueOHoOro roga

35

Pe3epBHOE Bpems
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PexomMeHIanMu 110 OCHALLICHHUIO Y4e0OHOI0 mpouecca

Y4eOHO-METOUYECKUI KOMIUIEKT Il u3ydeHus kypca xumuu B 10—I11
Kjaccax 0a30BOrO  YpPOBHS, CO3/[AaHHBIM  aBTOPCKUM  KOJUIEKTHBOM  TIOJ
pykoBonctBom O. C. T'aOpuensiHa, COAEPKHT, KpoMe Y4YECOHUKOB, Yy4eOHO-
METOJMYECKHEe M JUJAKTHYECKHuE TocoOus, TeTpaaud g BBIIOJHEHUS
71a00paTOPHBIX U MPAKTHUECKUX padoT U Ap.
YMK «Xumus. 10 knace. ba3oBblil ypoBeHb»
1. O. C. Iabpuenan, U. I' Ocmpoymos, C. A. Craoxos. Xumus. 10 knacc. ba3oBbiii
YPOBEHb: YUCOHHK.
2. O. C. I'abpuenan u op. Xumuda. 10 kmacc. ba3oBbiii ypoBeHb: METOAMUYECKOE
nocooue.
3. 0. C. I'abpuenan, C. A. Craorkos. Xumus. 10 knacc. ba3zoBslil ypoBeHb: paboyas
TeTpajib.
4. O. C. labpuensan, U. B. Tpueyouax Xumus. 10 kmacc. ba3zoBbiii ypoBeHb:
IIPOBEPOYHBIE U KOHTPOJIbHBIE paOOTHI.
5. DnektpoHHas popMa yueOHUKA.
YMK «Xumus. 11 kinacc. ba3oBblii ypoBeHb»
1. O. C. I'abpuensn, HU. I Ocmpoymos, C. A. Cnaoxos. Xumus. 11 knacc. bazoBblit
YPOBEHB: YUCOHUK.
2. O. C. I'abpuenan u op. Xumus. 11 xmacc. ba3oBblii ypoBeHb: METOAMYECKOE
nocobue.
3. 0. C. I'abpuensan, C. A. Cnaokos. Xumus. 11 knacc. ba3zoBsiil ypoBeHb: pabouas
TeTpajib.
4. O. C. Tabpuenan, HU. B. Tpueybuax. Xumus. 11 xnacc. ba3oBblii ypoBEHbB:
IIPOBEPOYHBIE U KOHTPOJIbHBIE pa0OTHI.
5. DnextpoHHas hopMa yueOHUKA.

Hughopmayuonnsie cpedcmea
Hnumepnem-pecypcwt Ha pycckom a3vike

1. http://www.alhimik.ru [IpeacTaBiens! cieayromme pyoOpruKu: COBETbl aOUTYPUEHTY,

YUUTENI0 XUMHUH, CIIPAaBOYHUK (OUY€Hb OOJbIIasl MOI00pKa TaOMUIl M CIPaBOYHBIX
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MaTepuasoB), Becénas XWMUS, HOBOCTH, OJMMIIMANbI, KyHCTKamepa (macca
MHTEPECHBIX UCTOPUUYECKHUX CBEJICHUN)

2. http://www.hij.rw/ XypHan «XuMusi W KU3Hb» TMOHSATHO W 3aHUMATEIIBHO

paccka3blBaeT 000 BCEM HMHTEPECHOM, YTO IMPOMCXOJUT B HAyKE W B MHUPE, B
KOTOPOM MBI JKUBEM.

3. http:/chemistry-chemists.com/index.html ~DIEKTPOHHBIM JKypHaI «XHUMHKH U

xuMus». B KYPHAJIC MPEACTABICHO MHOXXCCTBO OIIBITOB II0 XMMHH, COIACPKUTCA
MHOT'O 3aHUMATEJIbHOM I/IH(i)OpMaHI/II/I, HO3BOHHIOIHCﬁ YBJICYDb Y4YCHUKOB

BKCHepI/IMeHTaHBHOﬁ JaCTbIO MPCAMCTA.

4. http://c-books.narod.ru JIuTeparypa no XuMuH.

5. http://1september.ru/. XKypnan «IlepBoe ceHTAOps» 1Jisl yuuTelel u He ToJbko. B

HEM IMIPEJCTABICHO OOJIBIIOE KOJIMYECTBO pPabOT YYEHUKOB, B TOM YHCIE U
HCCIIE0BATENBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya BCepOCCUUCKUI MIKONBHBINA MOpPTad €O

CCBIJIKaAMH Ha 06p330BaTCJII)HBIe CalThI 10 XUMHUH.

7.  www.periodictableru ~ COOpHMK  cTare€ii 0O  XUMHUYECKHUX  DJIEMEHTaX,

WJUTIOCTPUPOBAHHBIN SKCIIEPUMEHTAMH.
Humepnem-pecypc na anznuiickom azvike

http://webelementes.com. COHEPKUT UCTOPUIO OTKPBITUS W OMMCAHUE CBOWMCTB BCEX

XUMHUYCCKHUX JJICMCHTOB. Byz[eT ITOJIC3CH IJIA O6yLIaIOH_[I/IXC$I B A3BIKOBBIX HIKOJIaX U

KJIaccax.
Oo0vexkmbl yueOHbIX IKCKYPCUl
1. My3en:  MUHEpPAJIOTHYECKHE,  KpaeBeIUecKue,  XyJI0KECTBCHHBIC,
[TonmuTexHUYECKUA.

2. JIaGoparopuu: y4eOHBIX 3aBEACHHI, arpoXuMIIad0paTOpUH, IKOJIOTHUYECKHUE,
CaHAMUIIMHUOJIOTHUYECKHE.

3. AnTeku.

4. Tlpous3BOACTBEHHBIE OOBEKTHI: XHMHUYECKHE 3aBOJAbI, BOJIOOYUCTHBIE

COOPYKCHUA U NPYTHUC MCCTHBIC IIPON3BOJICTBA.
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MarepuajibHO-TeXHHMYECKOe oOecneueHne KaONHeTa XUMIH
HarypaabHble 00bEKTbI

HartypanbHbie 0O0BEKTHI, UCHONB3yeMble B 7—9 kiaccax mpu oOydeHUH
XUMUH, BKJIIOYAIOT B C€0s1 KOJUIEKIMM MHHEPAJIOB U TOPHBIX MOPOJ, METALIOB U
CIUUIaBOB, OKCHJOB, KHCIJIOT, OCHOBAaHHI, COJIEH, B TOM YHUCJIE€ U MHUHEPAIBbHBIX
yIOOpEeHH, a TaKkKe KOJUIEKUIWH OpPraHWYeCKHX BEIIECTB W MaTepHaIOB,
npeaycmoTpeHHbIx PI'OC («Hedts n npoaykTel €€ mepepaboTkuy», «KaMeHHBIH
yIojib W  TPOAYKTBI  KOKCOXMMHMYECKOTO  NIPOU3BOACTBa»,  «BoiiokHay,
«IlmactmMaccel» U T. A. O3HaKOMIIEHHE C O00pa3snaMy HMCXOAHBIX BEIIECTB U
TOTOBBIX W3JIEJNI TO3BOJISIET TMOJYYUTh HATJSHBIE MPEACTaBICHUS 00 ITHX
MaTepuanax, X BHEUIHEM BHUJE, & TaAKKE€ O HEKOTOPBIX (DU3UUYECKUX CBOWMCTBAX.
3HauuTeNbHbIE Y4€OHO-NIO3HABATENIbHBIE BO3MOYKHOCTH HMMEIOT  KOJUICKIIHH,
W3TOTOBJICHHbIE CaMUMU oOOywaromuMmucs. [IpeameTsl i TakuxX KOJUICKIUH
coOuparoTcsa BO BpeMs SKCKYpCU U APYTMX BHEYPOUHBIX 3aHSATUH.

Konnekuuyu HCnonb3yrOT TOJABKO JUIsl O3HAKOMIIEHUS OOYyYaroluxcs c
BHEIIIHUM BUJIOM M (PU3MYECKMMH CBOMCTBAMHM pPa3JIMYHBIX BEIIECTB U
MaTtepuasioB. [l NMpoBENEHUS XMMHUYECKUX OIBITOB KOJUIEKI[MM HCIOJIB30BATh
HEJIb3sl.

XuMUYecKre PeakTUBbI 1 MATEPUAJIBI

OOpaiieHre Co MHOTMMH BeIIeCTBaMH TPeOyeT CTPOroro COOJIIOICHHUS
MpaBUJ TEXHUKU O€30MaCHOCTH, OCOOCHHO MPU BBIMOJIHEHUU OMNBITOB CAMHMHU
oOyudaromumucsi. Bce HeoOXoauMmble Mepbl MPEIOCTOPOXKHOCTH YKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTaX M HHCTPYKIHUAX, a TakKe B IMOCOOMSIX st
YUUTENEH XUMUU.

Bce peaktuBbl W MaTepuanbl, HYXHbIE JJI TPOBEACHHUS JIEMOH-
CTPAallMOHHOTO M YYEHUYECKOTO  JKCIIEPUMEHTA,  IIOCTaBISIOTCS B
oOmieoOpazoBaTeNbHble  OpPraHM3allMM  IIEHTPAJM30BaHHO B BHUJIE 3apaHee
YKOMILIEKTOBAHHBIX HaOOpPOB. [Tpu HEO0OXOAUMOCTH MpUOOPETCHUS
JOTIOTHUTEIHHBIX ~ PEaKTUBOB M MaTepuajoB  CIEAyeT oOpamarhCsi B

CIICOUAIM3UPOBAHHBIC Mara3suHbI.
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Xumuyeckast J1adopaTopHasi OCY1a, annaparbl 1 NPUOOpPHI

XUMHUYECKass MOCy/Ia MOJPa3AeNIIeTCsl Ha JBE TPYNIbL: Uil BBITOJIHEHUS
OTBITOB OOYYAIOIIMMUCS U AJISl IEMOHCTPAIIMOHHBIX OTBITOB.

[TpuOopsl, anmapaTel U YCTAHOBKH, UCIIOJIb3YEMBIE HA YPOKAaX XUMHH B 7—9
KJlaccax, KIacCU(PUIMPYIOT Ha OCHOBE MPOTEKAIOMUMX B HUX (U3HYECKUX U
XUMUYECKUX MPOLUECCOB C YYACTHEM BEIIECTB, HAXOMSAIIMUXCA B PA3HBIX
arperaTHbIX COCTOSIHUSX:

1) npubopsl assg paboThl ¢ razaMu — MOJy4YeHUe, cCOOMpaHue, OYMCTKA, CYIIKA,
MOTJIOIIEHHE Ta30B; PEAKLIUU MEKYy NOTOKaMH Ia30B; PEAKLMH MEXIY razamu B
IEKTPUYECKOM paspsie; peakluy MEXAy ra3aMHy IIPU NOBBIILIEHHOM JIABJICHHY;

2) anmapaTbl U MPUOOPHI JJIsl OMBITOB C KUJAKUMU U TBEPIBIMU BEIIECTBAMU —
NEPEroHKa, (PUIBTPOBAHME, KPUCTAUIM3ALMUSA; MPOBEACHUE PEAKIUN MEXAY
TBEPABIM BEIIECTBOM M JKHJIKOCTBIO, JKHJIKOCTBIO M KUJAKOCTBIO, TBEPABIMU
BEILECTBAMH.

3) natuuku pH, 31€KTpONpPOBOIHOCTH, TEMIIEPATYPHI U AP.

Bue »ToMl knaccudukanuu HaxoauTcsa ydyeOHas —ammaparypa, MOpel-
Ha3HAYEHHas JJI1 U3YYEHHS] TEOPETHUECKUX BOMPOCOB XUMHUU: ISl AEMOHCTpALUU
AJIEKTPOIIPOBOTHOCTH PACTBOPOB M JBHUKEHUS MOHOB B 3JIEKTPUYECKOM IOJIE, IS
U3YYEHUSI CKOPOCTHM XHMHYECKOM peakuum M XUMHYECKOrO0 pPaBHOBECHS,
3JIEKTPOJIN3a, IEPETOHKU HEPTHU U T. 1.

BcnoMoraTenbHyr0 poJib  UIPAOT HM3MEPUTENBbHBIE W HArpeBaTENIbHbBIE
pUOOPBI, Pa3IMYHbIE TPUCTOCOOICHHS 1711 BBIOJIHEHUS ONBITOB.

Mopnesm

OObeKTaMyd MOJIETUPOBAHMUS B XHMMHM SIBJIIFOTCSL aTOMBI, MOJIEKYJIbI,
KpUCTaJUIbl, 3aBOJCKME ammnaparbl, a TakXke XHMHYECKHEe Mpoueccel. B
NPENOJaBAHUM XUMHUU UCHOJIB3YIOT MOJIEIN KPUCTAUIMYECKHX PEIIETOK aamasa,
rpaduta, cepol, gocdopa, okcuna yriaepoaa(lV), mona, xemnesa, Meau, MarHus,
MOJENIN KPHUCTAUIMYECKUX PEIIETOK BAXXHEHIIMX MPEACTaBUTEIEH KIIACCOB
OPraHUYECKUX COCAUHECHUMU.

BrimyckaroTcst Ha0OPbI MOJIEJIEN aTOMOB TUTST COCTAaBJICHUS
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HIAPOCTEP>KHEBBIX MOJENEH MOJEKYJ, B IEPBYIHO O4Yepelb, OPraHUYECKHUX
COEJIMHEHUM.
YueOHbIe 10COOUS HA NIEYATHOM OCHOBE

B npouecce o0OydeHHMS XUMUM HCHOJB3YIOT CIEIYIOIIUME TaOIULBI
MIOCTOSTHHOTO ~ 3KcmoHupoBaHus:  «llepuonnueckas cucreMa  XHUMUYECKHUX
anemenToB [[. . MenneneeBa», «Tabmuia pacTBOPUMOCTH KUCTIOT, OCHOBaHHUH U
COJIEM», «ODNEKTPOXUMHUYECKUI PSAI HANOPSIKEHUA METaioBy, «BaneHTHbIe
COCTOSIHUSI aToma yriaeponaa», «lIIpocTpaHCTBEHHOE M S3JIEKTPOHHOE CTPOCHUE
MOJIEKYJT OPTaHUYECKUX COCTMHEHUID U AP.

JUis opraHu3aluy CaMOCTOSTEIbHOW paboThl OOy4YaroOIIMXCS Ha YpOKax
UCIIOJIB3YIOT Pa3HOOOpa3Hble NUJAKTHUECKHE MaTepUalibl: TETPAAud Ha NEYaTHOU
OCHOBE WJIM OTAEJIbHbIE Pa00OYMe JTUCThl — HUHCTPYKUUHU, KAPTOUKHU C 3aJaHUSIMU
pPa3HOM CTENEHU TPYIHOCTH JUI M3Y4YEHHUS HOBOI'O Marepuala, CaMOIPOBEPKH U
KOHTPOJIS] 3HAHUM.

JKPAHHO-3BYKOBbIE CPeICTBAa 00y4eHHs

K »KpaHHO-3BYKOBBIM Cpe€ACTBaM OOYYEHHSI OTHOCST TakKue NOoco0us,
KOTOpbIE MOTYT OBITb BOCHPHUHATBHI C IIOMOIIBIO 3pEHUs U chayXa. OITO
KUHODUIbMBI,  KUHOPPArMeHThl,  JauadUIBMbI,  JUATIO3UTUBBI  (CIANIbBI),
CAUHUYHBIE TpaHCHapaHTbl Ui rpadomnpoekTtopa. Cepun TpaHCHapaHTOB
NO3BOJISIIOT MMUTHPOBATh JIBH)KEHHE IIYTEM IOCJIEIOBATEIBHOIO HAIOKEHUS
OJIHOTO TPAHCHAPaHTa Ha JAPYTOM.

Texnnueckue cpeacrsa odoyuenust (TCO)

BONbIIMHCTBO TEXHUYECKHX CpPEACTB OOydeHUss He pa3padaTbiBajoCh
CHEIUaIbHO JUIsl IIKOJbI, @ M3HAYAIbHO CIYXWJIO ISl mepegayd U oOpabOTKH
MH(OpPMAIMKU: 3TO PA3NTMYHOIO POJAA MPOEKTOPHI, TEIEBU30PbI, KOMIIBIOTEPHI U T.
1. B yuebHO-BOCTIUTATEILHOM MPOLECCE KOMIBIOTEP MOXKET MCIOJIB30BaThCS IJIs
pelieHus 3a1a4 Hay4YHOW OpraHu3aluy TpyAa YUUTENsl.

[Ipu uCnonp30BaHUU TEXHUUYECKHUX CPEACTB OOYUEHHUs CIIEAYET YUUTHIBATh
BPEMEHHbIE OTPaHUYCHUs, HajaraeMble CaHUTApPHBIMU MNpaBUIAMU U HOPMaMH

(CanlluH). HenpepsiBHast TPOIOIKUTENBHOCTD IEMOHCTPAIIMN BUIEOMATEPHUATIOB
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Ha TEJICBU3MOHHOM OJKpaHe M Ha OONBIIOM D3KpaHEe C HCHOJIb30BaHUEM
MYJIBTUMEIUMHOTO TMPOEKTOpa HE MOJDKHA MpeBbIIaTh 25 MUH. Takoe ke
orpanuueHue (He Ooznee 25 MHH) paclIpocTpaHseTCs Ha HENPEpPHIBHOE
UCIIOJIb30BaHUE MHTEPAKTUBHON TOCKU M HA HEMPEPHIBHYIO paboTy 00y4arOImUXCs
Ha MEPCOHAIIBHOM KOMIBIOTEPE. YPOKOB C HCIIOJIb30BAHUEM TAKUX TEXHUYECKHX
CpelCTB 00y4YEHHUs, KaK TE€JIEBU30p, MYJIbTUMEIUUHBINA TPOECKTOP, HUHTEPAKTUBHAS
JIOCKa, JOKYMEHT-Kamepa, JOJDKHO ObITh He 0oJiee MIECTH B HEAEIN0, a YPOKOB,
Korjia o0ydaromuecs: padoTaloT Ha MepCOHAIbHOM KOMIbIOTEpE, — He OoJee TpEX
B HEJIEJIO.
Ob6opynoBanne KaOMHeTa XUMHUH

Kabuner  xumum  JgoibkeH  ObITh  O0OOpYJOBaH  CHEUUAIbHBIM
JEMOHCTPALIMOHHBIM  cTojoM. g oOecredyeHus — JIy4lled  BUAMMOCTHU
JEMOHCTPALIMOHHBIN CTOJI PEKOMEHIYETCSl yCTAHABIMBATE HA TIOJIUYM.

B kabuHerax XWMHHM YCTaHaBJIMBAIOT JBYXMECTHBIE YUYEHHUYECKHE
7a00paTOpHbIE CTOJBI C TMOJBOJKOW 3JIEKTPOIHEPIUU. YUEHUUYECKUE CTOJIbI
JOJKHBI MUMETh MOKPBITHE, YCTOMYMBOE K JCHCTBUIO arpeCCUBHBIX XMMHUYECKHX
BEILECTB, M 3allUTHbIE OOPTUKH MO HApyKHOMY Kparo. KaOuHeTel Xumuu
00OpYAYIOT BBITSDKHBIMU ITKa(hamu, pacrosioKEHHBIMHA Y HAPYKHOM CTEHBI BO3JIE
croja yuurtensd. [{ns mpoBeneHus J1aOOpaTOPHBIX OMBITOB HKCIONB3YIOT TOJIBKO
MUHH-COUPTOBKH.

VY4eOHble AOCKHM JOKHBI OBITh M3rOTOBJIEHBI M3 MaTepUajoB, MMEIOLINX
BBICOKYIO aJre3ui0 C MaTephallaMH, HCIOJIb3YEMBIMU JUIsl MUCbMa, XOPOILIO
OYHINATHCS BIIAKHOU I'yOKOH, OBITh M3HOCOCTOMKUMU, UMETh TEMHO-3EIEHBIHN I[BET
U aHTUOJMKOBOE TOKPBHITHE. YUEeOHBIE JTOCKM OOOpYIyIOT COPUTaMH, KOTOPHIE
JOJDKHBI TIPUKPEIIAThbesl K creHe Ha (0,3 M Bblllle BEpXHEro Kpasi JOCKU U
BBICTYNATh BHepén Ha paccTosiHue 0,6 M.

TeneBu3opbl yCTaHABIMBAIOT HA CHEIUAIbHBIX TyMOax Ha BbicoTe 1,0—1,3
M ot mnosa. [lpm mnpocmorpe Tenenepenad 3pUTENbCKAE MECTA  JIOJKHBI
pacrnosaraTbCsi Ha pacCTOSIHUM HE MEHee 2 M OT 3KpaHa JI0 TJ1a3 00y4Jaromuxcsl.

I[J'ISI MaKCUMaJIbHOI'0O HCIIOJb30BaHUA IOHCBHOI'O CBETAa W PABHOMCPHOI'O
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OCBEIICHHS Y4YEOHBIX TOMEIICHUI HE CleayeT pa3MemaTh Ha IMOJOKOHHHKAX
HIMPOKOJINCTHBIE PACTEHUS, CHUKAIOUIUE YPOBEHb E€CTECTBEHHOI'O OCBEIICHUSI.
Bricota pacteHuii He AOMKHA MpeBbIaThlS cM (0T moloKOHHMKA). PacteHus
11eJIeCO00pa3HO pa3MeniaTh B TIEPEHOCHBIX I[BETOYHMIIAX BBICOTOM 65—70 cM oT
10J1a WJIM MOJBECHBIX KAIINO B IPOCTEHKAX MEXKIY OKHAMH.

JIns oThnenkd ydeOHBIX TMOMEIIEHHM HCMOJB3YIOT MaTepualibl U KpPacKu,
CO3/AlOIIME MATOBYIO MOBEPXHOCThb. JlJii CTEH y4eOHBIX MOMEIICHHM ClenyeT
UCII0JIb30BaTh CBETJIbIE TOHA KENTOr0, 0EXKEBOro, po30BOro, 3e€JIEHOTO, TOIy00ro
I[BETOB; JJIs IBEPEil, OKOHHBIX paM — O€JIbIN IBET.

Kabuner Xxumuum JOKEH OBITh OCHAIIEH XOJIOAHBIM U  TOPSYUM
BOJOCHA0KEHUEM U KaHAJIU3AIUEH.

B xabunete xumuu o0s13aTeNIbHO JOJDKHA OBITh allTeuKa, B KOTOPYIO BXOMST:
. 2KryT KpoBOOCTaHABIMBAIOIINKN PE3UHOBBIA — | IT.
. [ly3bIpb 17151 nbga — 1 WT. (rUNOTEpPMUYECKUN MTaKeT — | mT.).
. BunT crepunbHbIi, mmpokuit 7 X 14 cm — 2 wr.
. bunT crepunpHb 3 X 5 cM — 2 mT.
. bunT HecTepunpHBIT — 1 WT.
. Canderku crepusibHbie — 2 yII.
. Bara crepunpnas — 1 ym.

. Jlefikomnacteipb mupuHOM 2 cM — 1 karymka, 5 cM — 1 KaTymika.

O© 0 I O N p~r W N =

. bBakTepunaHbIN JTEUKOIUIACTBIPh Pa3HBIX pa3MepoB — 20 wiT.

10. CiupToBoii pacTBop uoaa 5%-uwiii — 1 ¢aakoH.

11. Boanslii pacTBOp aMMHaKa (HaIIaTBIPHBIA CIIUPT) B amiyiax— | yI.
12. PactBOop nepokcuaa Bogopoaa 3%-ueiii — 1 yi.

13. [lepmMaHranar kanusi KpuCTaJUIMYEeCKUl — 1 yrI.

14. Anansrus 0,5 T B Tabmerkax — 1 ym.

15. Hacrolika Banepuanbl — 1 ym.

16. Hoxanuer — 1 mmT.
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Ilnanupyemble pe3yJbTaThl H3yYeHUs] Y4eOHOT0 mpeaMeTa « XUMHUsD> HA
YPOBHE CpeHero oomero 00pa3oBaHust

Buvinycknuk na 6azoeom yposene nayuumca:
— noHuMambs XUMUYECKYI0 KapTHHY MHUpa KaK COCTAaBHYIO 4YacTh LIEJTOCTHOM
Hay4YHOW KapTHUHBI MUPA;
—  packpvleamv ~ POJAb XUMHUM M XUMHUYECKOTO  IPOU3BOJACTBA  Kak
MPOU3BOJIUTEIHLHOM CUITBI COBPEMEHHOTO OOIIECTBA;
— ¢opwynuposams 3HAUCHUE XUMHH U €€ JOCTHXKEHUN B MOBCEIHEBHOM KU3HU
YEJI0BEKa;
— ycmauaenueams B3aUMOCBA3UW MEXAY XUMHUEH M JPYTMMHU €CTECTBEHHBIMU
HayKaMH;
— ¢opmynupoeams OCHOBHBIE TOJOXKEHUS TEOPUU XHUMHUYECKOTO CTPOCHHUSA
opraHnyeckux coeauHeHuii A. M. ByTiiepoBa v WILTIOCTpUPOBAaTh UX MpUMEpPaAMU
13 OPraHUYECKOM U HEOPTAHUYECKON XUMUU;
— ap2ymenmupoeans YHUBEPCAIbHBIA XapaKTep XMMHYECKHX MOHSITUH, 3aKOHOB
Y TEOPUH JI1 OPraHUYECKOM M HEOPTAHUYECKON XUMUU;
— ¢hopmynuposamo lepuonuueckuii 3akon J[. 1. MeneneeBa u 3akOHOMEpPHOCTH
U3MEHEHUN B CTPOEHUU U CBOMCTBAX XMMHMYECKHX DJIEMEHTOB M OOpa30BaHHBIX
UMU BelllecTB Ha ocHoBe Ilepuonuueckodl cucTeMbl Kak TIpaduueckoro
otoOpakeHus lleproanyeckoro 3akoHa;
— Xapakmepu3oeams s- U p-3JIEMEHTBI, & TAKXKE KEJIe30 M0 HUX IOJIOKECHHUIO B
[Tepuonuueckoit cucreme /. 1. Menneneena;
—  K1accuuyuposamv XUMHUECKHE CBSI3U M KPUCTAUIMYECKUE PELIETKH,
OOBSICHATh MEXaHM3Mbl HX OOpa30BaHMS M JOKa3blBaTh E€IUHYIO MPUPOIY
XUMHUUYECKUX CBsI3el (KOBaJEHTHOM, MOHHOM, METaITMYECKOM, BOJIOPOHOMN);
— 00bACHAMb TPUIUHBI MHOTO00pa3us BEUIECTB, UCIOJb3Ys SBJICHUS U30MEPHUH,
rOMOJIOTHUH, aJUIOTPOIINH;
— Kkaaccuguyuposames XUMUYECKUE PEAKLUU B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH 110 PA3IUYHBIM OCHOBAHUSAM U YCMAHABIU8AMb CTIEIU(PUKY TUIIOB peaKIUii

OT 00I1IEr0 Yepe3 0COOEHHOE K €IMHUYHOMY;
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— Xapaxmepuzoeéams THUAPOIU3 KaK CHEHU(PUYHBII OOMEHHBIM mpouecc Hu
PAcKpbleams €ro Poiib B )KUBOM U HEKUBOM MIPUPOJIE;

—  Xapakmepu3z06amb  DIEKTPOIM3 KAk  CHEHU(PUYHBIA  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIN MMPOLECC U ONPEAENATh €r0 MPAKTHYECKOE 3HAYCHUE;

—  Xapakmepu3o6amb KOPPO3HIO METAJIOB KaK OKHCIIUTEIIbHO-
BOCCTaHOBUTEJBHBIN MPOLECC U npediacams CIOCOOBI 3aIUTHI OT HEE;

— Kaaccuuyuposams HEOPraHUYECKUE U OPTaHUYECKUE BEIIECTRA;

— Xxapakmepuzoéams OOIlMEe XHUMHYECKHE CBOMCTBA BAXKHEWIIKX KJIACCOB
HEOPraHWYECKHX M OpPraHMYEeCKUX COEAMHEHWH B IUIAHE OT OOIIero uepes
OCOOEHHOCTh K €IMHUYHOMY;

— UCNnoOIb306amb 3HAKOBYKD CHUCTEMY XHMHYECKOTO fA3bIKa I OTOOPaKEHHUS
cOoCTaBa (XMMHUUYECKHUE (POPMYIIbI) U CBOMCTB (XUMHUECKUE YPABHEHUS) BEILIECTB;
— uUcCnonv3oeams TPAaBWIA W HOPMBI MEKIYHApOJHOW HOMEHKIATyphl IS
Ha3BaHUI BeUIECTB MO (popmymnaMm 1, HA0OOPOT, AJIs COCTABICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (OPMYJI COEIMHEHUH 110 UX HA3BaHUSM;

— 3Hamb TPUBUAJBHBIE HA3BaHUS BAXHEHIIMX B OBITOBOM OTHOILIECHUHU
HEOPTraHWYECKHX U OPraHUYECKUX BEUIECTB;

— Xapaxmepu3o6amb CBOWCTBAa, IOJIYYEHUE W IPUMEHEHUE Ba)KHEUIIUX
NPECTaBUTENEC KJIAaCCOB OPraHMYECKHX COCAUHEHUN (aJIKaHOB, aJIKEHOB,
QJIKUHOB, aJIKaJIMEHOB, apOMAaTUYECKUX YIIEBOJIOPOJIOB, CHUPTOB, (HEHOJIOB,
aJIbJIETUJIOB, MPEAETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT, CIOXKHBIX 3(pUpoB
Y )KMPOB, YIJIEBOJ0B, aMUHOB, aMUHOKHUCIIOT);

—-  YCMAaHaénueamv  3aBUCUMOCTb  JKOHOMHUKHM  CTpaHbl OT  JOOBIYW,
TPAHCIOPTUPOBKU U NEPEPAOOTKHU YIIIEBOJOPOIHOIO ChIpbs (HE(DTHU M MTPUPOIAHOTO
rasa);

—  DKCIEPUMEHTAIILHO 1o0meepicoams COCTaB W CBOMCTBA  BaKHEHIIUX
Mpe/ICTaBUTENIe U3YYEHHBIX KJIACCOB HEOPTraHWYECKUX U OPraHWYECKHUX BEILECTB
C COOJIOIEHHEM MpaBWJI TEXHUKH O€30MacHOCTU JUIsl pabOThl ¢ XUMHUYECKHUMHU

BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBAHHUEM;
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— Xapaxkmepu306amb CKOPOCTb XHMHUYECKOM pEakuuu U €€ 3aBUCUMOCTb OT
pa3IuyYHbIX (PAKTOPOB;

— Xapakmepu306ams XUMUYECKOE PABHOBECUE M €r0 CMEIIECHHUE B 3aBUCHUMOCTH
OT Pa3INYHBIX (PAKTOPOB;

— npou3600umb PAcYETHl M0 XUMUYECKUM (OpMyJlaM U YpaBHEHHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIIEHUA MEXKIY YUYACTHUKAMU XUMUYECKHUX PEaKLUi;

— co0a100ame TpaBUiIa HKOJIOTMUECKO 0€30MacCHOCTH BO B3aMMOOTHOUIEHMSIX C
OKpyXKarolllel cpeaoid npu  oOpalleHHH ¢ XMMHUYECKHMMM  BEIECTBaMH,
MaTepHaJlaMy U MPOLIECCAMHU.

Buvinycknuk na 6a3060m ypoene noayuum 603MO0MCHOCHIb HAYUUMbCA:

— UCNnONb306amMsb METOAbl HAYYHOIO IO3HAHMSI IPHU BBINOJHEHUU IPOEKTOB U
y4eOHO-UCCIE0BATENbCKUX 3a/1a4 XUMUYECKON TEMATHKHU;

— NpocHO3Upoéamsb CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPIaHMYECKUX H
OpraHUYECKUX BEIIECTB HA OCHOBE aHAJIOTHH;

— NPOCHO3UPOBAMb TEUCHHE XUMUYECKUX MTPOLIECCOB B 3aBUCUMOCTH OT yCIIOBUM
UX MPOTEKaHUs U Ipejiarath crocoObl YIpaBIeHUs STUMHU IPOLIECCaMU;

— ycmanasiueams B3aUMOCBS3M XUMHUHU C IPEIMETaMH T'yMaHHTAPHOIO LHMKIIA
(SI3BIKOM, JTUTEPATYPOIl, MUPOBOU XYI0XKECTBEHHOU KYJIBTYpO);

— packpvieams poJIb XUMUYECKHX 3HAaHMA B Oydylmed NpakTHYEeCKOU
NEeSATEIbHOCTH;

— packpuvieamb poilb XUMUYECKUX 3HAHUN B (OpMHpPOBAHMM HMHIMBUIYaJIbHOU
00pa3oBaTebHON TPACKTOPHUU;

— NpOcHO3UpOo8ams CIOCOOHOCTh HEOPraHMYECKUX M OPraHMYECKHX BEILECTB
IPOSABIIATh OKHUCIUTEIbHBIE W/WIM BOCCTAHOBHUTENbHBIE CBOMCTBA C YYETOM
CTENEHEN OKUCIIEHMS 3JIEMEHTOB, 00PA3YIOIIHX UX;

— apaymenmuposams €IWHCTBO MHUpa BEIIECTB YCTAHOBIEHHEM TI€HETHYECKOU
CBSI3U MEX]ly HEOPTraHMYECKUMU U OPTaHUYECKUMHU BEIIECTBAMU;

— @nademb XMUMHMUYECKHM SI3BIKOM [UIsi OOOTalIeHHs] CJIOBApHOIO 3amaca Hu

Pa3BUTUS PEUM;
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— Xapakmepu306amb CTAHOBJIEHUE HAYYHOHM TEOPHUM HA IPUMEPE OTKPBITHA
[lepuoguyeckoro 3akoHa M TEOPUM XHUMHUYECKOTO CTPOEHHUS OpPraHUYEeCKUX
BELIECTB;

— KPUTHYECKH OMHOCUMbCS K TICEBJOHAYYHOM XMMHUYECKOW WH(pOpMAaIuH,
MOJIy4aeMOW U3 Pa3HbIX HCTOUHUKOB;

— nouHumams TAOOANBbHBIE TPOOJIEMBI, CTOSIIME TMEpell YeTIOBEYECTBOM
(9KOJIOTHYECKHUE, SHEPTETUYECKHE, CHIPBEBBIE), U npediiaeams MyTH UX PEIICHUs, B

TOM YHCJIC U C IIOMOIIIBIO XMMHH.
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