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I[MosicHuTe ILHAS 3aNIMCKA
Pabouas mporpamma y4eOHOro Kypca pa3paboTaHa Ha OCHOBE MPOTPAMMBI
kypca xumud it 10 - 11 xmaccoB ocHOBHOM mIKoJbl «Xumus. 10-11 kmaccsl.
basoBriit ypoBenb» oT aBTopa O. C. I'abpuensana (IIporpamma kypca «Xumus. 10
kinacey/ O. C. T'abpuensan - M.: IlpocBemenue, 2019r1.) yueOHUK COOTBETCTBYET
denepaibHOMY TOCYJapCTBEHHOMY O00pa30BaTENbHOMY CTaHAApTy CpPEIHETOo
(momHoro) obmiero oOpazoBanus, ogo0peH PAO u PAH, BkitoueH B mnepedeHb
®denepanbHbIX yueOHUKOB. [Iporpamma paspadoTtana ¢ yuéTom yueOHOTO IJIaHa Ha
2020-2021 yueOHBIM roA M OCHOBHOM 0Opa3zoBaTesnbHOW mnporpamMmmel MAOY
COMI Ne 5 um. AU ITaxaiino r.Kypranuacka.
B paboueit mporpamme mpeaycCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB
JEATETLHOCTH O00y4YaeMbIX, MPEACTABICHHBIX B MpPOTpaMMax s HA4aIbHOTO
o0Iero m OCHOBHOTO 001iero oOpaszoBanus. CoaepikaHWe HACTOSIIIEH pabodeit
pOrpaMMbl  UMEET OCOOCHHOCTH, OOYCIIOBJICHHBIC, BO-TICPBBIX, IPEIMETHBIM
COZIEpP’)KaHUEM M, BO-BTOPBIX, NICUXOJIOTHUYCCKUMHU BO3PACTHBIMH OCOOCHHOCTSIMHU
00y4aeMbIX.
[Ippy w3ydyeHMH XWMHH BEOYIIYIO pPOJb WIPacT TMO3HaBaTCIIbHAS
nesaTeabHOCTh. OCHOBHBIE — BUABI Y4EOHOM JCSATENBHOCTH OOyYarouuxcs Ha
YpOBHE YYEOHBIX JEHCTBUM BKIIOYAIOT YMEHHE XapaKTepPU30BaTh, OOBSCHATH,
KJaccu(UIMpoBaTh, BIAJIETh METOJAMH HAyYHOTO IO3HAHUS, IMOJHO U TOYHO
BBIPQ)KaTh CBOM MBICIIH, apryMEHTHUPOBAaTh CBOIO TOUKY 3pEHUs, paboTarh B
rpynne, MPeICTaBlsATh M COOOIaTh XMMHYECKYH0 HH(OpMaIuio B YCTHOM U
MUCbMEHHOM (hopMax U Jip.
Opna u3 3a1a4 00y4eHUsI B CPEJIHEH IIKOJIE — MOJTOTOBKAa 00YyJaIoImMXCs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JXM3HEHHOTO W MpO(hecCHOHATBHOTO
nytd. OOyuaromuecs IODKHBI HAYyYUTHCS CAaMOCTOSITENIHO CTaBUTh IENH U
OTIPEACNATh IMyTH UX JOCTHKCHUS, UCTIOIh30BaTh MPUOOPETEHHBIN B IITKOJIE OIBIT
NEesATEIbHOCTH B peaJIbHOM KU3HHU, 32 paMKaMH y4eOHOro mpolecca.
CornacHO 00pa3oBaTeIbHOMY CTaHIAPTY, IJIABHBIC WeaU CPeoHe2o 00uie2o

00pa3zoeanusn COCTOST B:

1) dopMupoBaHMM IEIOCTHOTO MPEJACTABICHHS O MHpPE, OCHOBAaHHOIO Ha
MPUOOPETEHHBIX 3HAHUSX, YMEHUSIX U CIIOCO0AX JESITEIIbHOCTH;

2) TpuoOpEeTEHUH OMbITa Pa3HOOOPAa3HON [EATCILHOCTH, OIbITA IO3HAHHUS U
CaMOTIO3HAHUS;

3) MOArOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BBIOOpPA HHIMBHIYaIbHOMN
oOpa3oBaTebHON Wi MPOdEeCCUOHATEHON TPACKTOPHH.
Bonbioit BkJag B IOCTHXKEHHME ATUX IEJIeW cpeaHero oOiiero oOpa3oBaHUs

BHOCUT U3yUeHUe XUMUU, KOTOPOE IPU3BAHO 0fecneuumsy:

1) dopmupoBaHUE CUCTEMBI XUMHYECKHUX 3HAHUN KaK KOMIIOHCHTa €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIOIIUXCS, MX HMHTE/UICKTyaJlbHOEC M HPaBCTBEHHOC
COBEPILIEHCTBOBAaHUE, (DOPMUPOBAHUE Y HHMX 3KOJIOTMUECKH LeIeco00pa3HOro
MOBEICHUS B OBITY U TPYIOBOH JESITEIILHOCTH;



3) BBIpaOOTKY y OOydaromuxcs TOHWMaHUS OOIIECTBEHHOW MOTPEOHOCTH B
pa3BUTUHU XUMHH, a TaKkke (GOPMUPOBAHUE y HUX OTHOILIEHHUS K XUMUHU KaK K
BO3MOXKHOU 0071aCTH OyayIel MpakTHIeCKOH IeITeIbHOCTH;

4) bopmupoBaHHEe yMEHHS  OC30IaCHOTO  OOpamIeHWs C  BEIIESCTBaMH,
UCITIOJIb3YEMBIMU B ITIOBCEAHEBHOM KU3HU.

Ilenamu usyuenun xumuu ¢ cpeoHeil WiKoe ANAIOMCA:

1) dopmupoBaHWe Yy ydYalmIMXCs YMEHUS BHICTb H TIOHHUMaTh IICHHOCTh
0o0pa30BaHusA, 3HAYMMOCTb XUMHUYECKOTO 3HAHUS [UIsl KaXKJO0ro 4eJIOBeKa,
HE3aBHCUMO OT €ro Npo(EeCCHOHAIBHOU MAESITENbHOCTH; YMEHMs pa3inyaThb
(akThl U OLIEHKH, CPAaBHUBAaTh OLICHOYHBIE BBIBOJbI, BUJIETh HX CBSI3b C
KPDUTEPUSIMU OLICHOK M CBA3b KPUTEPHUEB C OMNPEAEIEHHOM CHUCTEMOU
HEeHHOCTEN, GOpMYyTHPOBAaTh U 0OOCHOBHIBATH COOCTBEHHYIO TTO3HUIIHIO;

2) ¢dbopMHpOBaHHUE Y yUAIIUXCS IIEIIOCTHOTO MPECTABICHHUS O MUPE U POJIA XUMHUHU
B CO3JaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA; YMEHUS
OOBSICHATh OOBEKTHI M MPOLECCH OKpYXKarolehd JeHCTBUTEIBHOCTH —
IIPUPOJHOM, COLIMAIBHOM, KYJIbTYPHOM, TEXHUYECKOM CpENbl, UCIOJb3Yys IS
ATOr0 XMMUYECKHE 3HAHUS;

3) mpuobpeTeHre O0O0yYaIOIIMMUCS OIBITa Pa3HOOOPAa3HOM NESTENbHOCTH, OIBITA
NO3HAaHWA M CaMONO3HAHUS; KIIIOYEBBIX  HABBIKOB (KJIFOYEBBIX
KOMIIETEHTHOCTEN), HMEIOLIUX YHHUBEPCAJbHOE 3HAYEHHE MJI1 DPA3IUYHBIX
BUJIOB JIESATEIBHOCTH, — HABBIKOB PEIICHUs MpOOJeM, MPUHIATHUS PEIICHUH,
IOMCKa, aHaJn3a U 00pabOTKH HMH(POpMAlMHM, KOMMYHHUKATUBHBIX HABBIKOB,
HaBBIKOB M3MEPEHUM, HABBIKOB COTPYJHUYECTBA, HABBIKOB 0E€30MacCHOIO
oOpalleHus C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

MeTonn4yeckne 0COOEHHOCTH Kypca

Conepxxanue Kypca peanu3yercs u3 pacdyéta 1 4 B HEOemo. DTOT JIMMUT
BpEMEHU U 00YCIIABIMBAET PSAJl METOJAMYECKIX OCOOCHHOCTEHN Kypca.

Tak kak wu3ydyeHHE XUMUU Ha 0a30BOM YypOBHE HE CTaBUT IIEJIbIO
MOJATOTOBUTH BBINYCKHUKA CpeAHerd KoJbl kK caade EI'D mo xumum, TO B
NOCTPOCHUU Kypca BMECTO XEMHOLIEHTPUUECKOIro MoaxoAa (Korga B IIEHTpe
METOAMKM OOY4YEeHHUs] CTOUT XUMHS) UCIOJIb30BAaH @HMPONOUEHMPUYECKUTl
nooxo0 (koraa o0y4yeHHe XUMHUU CTPOUTCA, B MEPBYIO OYEpPE]lb, HA OCHOBE YUETa
MHTEPECOB, CKIIOHHOCTEH 1 0COOEHHOCTEN yJaInuxcs).

Craryc HenpopuIbHOW NUCHUIUIMHBI OOpPEKAeT XMMHIO B T'YMaHUTApHBIX,
bU3UKO-MaTEeMaTHYECKUX KJIacCcaX W MIKOJaX Ha OYeHb HHU3KYI0 MOTHBAIUIO €&

HU3Yy4YCHUS IJIA OOJBIIMHCTBA ydamuxcs. [loBhilIeHHE HX HHTCpPECa K XHMHUHU



YCUJIUBACTCS MPUKIAAOHBIM XAPAKMEPOM COJECPKATEIBHOU W IMPOLECCYATbHON
CTOPOH B TpeajiaraeMoMm Kypce (T. €. «XUMHUSl U KU3Hb»). Tak, Hampumep, mpu
M3YUYEHHUH MOJUMEPHBIX MAaTEPUATIOB B Kypc€ OpraHMYecKo XuMuu popMupyercs
YMEHHE YUTATh ITUKETKUA TPUKOTAXKHBIX U3JCIIHUN C IEJIbI0 TPAaBUILHOTO yXOJa 3a
HUMU (UMCTKA, CTUPKA, CYIIIKA, YTIOXKKA).

B y4eOHBbIX KHHrax U3MEHEH U A3bIK HOOAYU YUeOHO20 mMamepuana: OH B
OonplIel Mepe MOBECTBOBATENbHBIM, CBSI3aHHBIM C  XYI0XECTBEHHBIMHU,
JUTEPATYPHBIMU NMPOU3BEICHUAMH, UCTOPUUECKUMU (haKTaMH.

B knaccax u mkonax rymMaHuTapHoro mpoduis yueOHoe coaepikaHue Kypca
IpeanojaraeT yCWIeHHEe TyMaHUTapu3aluu B OOYYEHHM XUMHUU 4Yepe3
MCIIOJIB30BaHUE MPUEMOB, METOJIOB M CPEJCTB, XapaKTEPHBIX IJI1 TYMaHUTAPHBIX
aucuMIuivH. Tak, B IMIKOJaxX U Kjiaccax ¢ yriiyOJE€HHBIM U3YYEHUEM WHOCTPAHHOTO
s3bIKa XOpomui dPPeKT MaéT YTeHrne XUMHUUECKOro MaTepualia Ha WHOCTPAHHOM
A3bIKE. YUUTENI0 HEO0OXOJUMO TMO0J00paTh COOTBETCTBYIOIIMM MporpaMme Mo
XUMUM MaTepuajl Ha HWHOCTpaHHOM s3bike. Ecnu mombop Takoro marepualia
OCYUIIECTBUThH JOCTATOYHO TPYAHO, OCOOEHHO B YCIIOBUSAX CEJIBCKOW IIKOJbI WM
IIKOJIBI  HEOONBIIOrO HACEJIEHHOIO IYHKTa, TO MOXHO BOCIOJIb30BaThCSA
BO3MOXKHOCTSIMH MeCTHOW OuOmmorekn wunu MuaTtepHera. byner mone3Hbim
MPUBJIEYb K padoTe MO M0A00PY XMMUYECKOT0 MaTepualia Ha HHOCTPAHHOM SI3bIKE
Y CaMHX y4aluxcsl.

Takske B S3BIKOBBIX IIKOJIAX OOJIBIIIOE 3HAYEHHUE JIJISl YCHIICHHS] MOTHBAIIUU K
W3YYEHUI0 XHMHUYECKOTO MaTepuaja UMEET HCIOJIb30BAHUE MEKIPEIMETHBIX
CBA3€H XUMHUU C HMHOCTPAHHBIM s3bIKOM. Tak, Hampumep, 3PGHEeKTUBHO
NpUMEHEHUE 3aJaHui JUisl OTpabOTKM Y4YeOHOro COAep)KaHHus Kypca Ha
YCTAHOBJICHUE AHTJIOSI3bIYHOM ATUMOJIOTUU XMMHUYECKUX TEPMHUHOB (HampuMmep,
CUMBOJIbHBIE 0003HAYCHHSI OTHOCUTEIHHBIX aTOMHOM M MOJEKYJISIPHOW Macc Ay u
M, mpoucxoasat ot aHri. relative) wim ux sBosonuu (HapuMep, Iped. «Kamanus
— anri. catalize — pyc. kamanu3z). C OONbIIMM YAOBOJIBCTBUEM yUAIIAECS IITKOJI

Hn KJIaCCoOB C er'IY6J'IéHHBIM HN3YYCHUCM HHOCTPAHHOIO A3blKa HAXOIAT U



MPEACTABISIOT WHOOPMAIMI0O O PO YYEHBIX-XUMHUKOB WU O Pa3BUTUU
XUMHUYECKOW TPOMBIIIJIEHHOCTH B CTpaHaX HM3y4aeMOTIO s3bIKa, KOTrJa TOTOBST
COOOIIEHUST U  Tpe3eHTalMu 1o  3anaHusM  pyOpuku  «Mcmomb3yiiTe
JOTIOTHUTENHHYIO HHGOPMAIINIO U BBIPA3UTE MHEHUEY.

B ryMaHuTapHBIX IIKOJIaX JUJAKTHYECKH OIPaBJaHO HCIOJIb30BAHHE
CUMBOJIMIKH, TIPUHSATON B PYCCKOM SI3bIKE JJIsi O00O3HAYCHHUS YacTeH CIoBa, MPH
dbopmMupoBaHUM OOOOIIEHHBIX 3HAHMM IO XHUMHUYECKOM HOMEHKJIAType. OTOT
pUEM HCTIOJIb30BaH B yueOHbIX kKHUTaX 10—11 kiaccos.

Hanpumep, B opranm4eckoil XUMUM CHUMBOJIMKA PYCCKOTO $I3bIKA IMOMOTAET
dbopmupoBanuro HomeHknaTypbel MIOITAK. Tak, obmuii criocod o0pa3zoBaHHS
Ha3BaHUM MpeJeIbHbIX OAHOATOMHBIX CHUPTOB M MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT MOXKET ObITh OTPaKEH CIEAYIOIIMMU 3aTUCIMMU:

~— ~/\
AJnkaH-0J1 (METaHOJI, 3TaHOJI, IPONaHo-1);

VA
ANKaH-0B

a | Kkucjorta (MeTaHOBas, STAHOBAS U T. 1I.).

B mpormeccyanbHOM OTHOIIEHWHW B KiIaccax TYMaHHTApHOTO Tpodwis, B
KOTOPBbIX 00ydaeTcsi OOJIIIMHCTBO JIeTeH C SPKUM OOpa3HbIM BHUJICHHEM MHUPA,
CKJIOHHBIX K OMOIMOHAJILHBIM TIEPSKUBAHUSAM, 3HAUYMTEIBHBIH  A(dPexT
JIOCTUTaeTCs TIPU UCIIOIB30BAHUU NpUéMa anumayuu, T. €. HaJleJIeHUus 00BHEKTOB
HEXUBOTO XHMHUYECKOTO MHpa (DJIEMEHTOB, BEIIECTB, MaTE€PUAIOB, PEAKIUNA)
XapaKTEPHBIMA YEepPTaMU U TPHU3HAKAMH >KHBOTO, UX «ouesjoBeunBaHue». OOmui
Croco0 JOCTHXKEHUS STOU 1SN OTpakaeTcsl B 000OIMEHHOM Ha3BaHUM OT/ICIIBHBIX
3alaHdid Kypca, B KOTOPHIX HEOOXOIWMO PAaCKpBITh XYIO0KECTBEHHBIH 0O0Opa3
BeIeCTBa WK mporiecca. CieayeT moa4epKHyTh, YTO yYalIuecs ¢ YI0BOJIbCTBHEM
MUITYT HEOOJBITNE JUTEpaTypHBbIE MPOU3BEIEHUS (ICCE, CHUHKBEHHBI) TaKOTO
IlaHa, TEM CaMbIM COBEPIICHCTBYS CBOIO JIMTEPATYPHYIO NMUCHMECHHYIO PEYb U

yCBanBasd HCO6XOI[I/IMOG XUMHNYCCKOC COACPKAHUC.



B kmaccax ¢u3nko-mMaTeMaTH4EeCKOro NMPoQuiis, 0OUeBUIHO, COACpKATEeNbHAs U
npolieccyanbHasi CTOPOHBI 00YUYEHUSI XUMUU TOJDKHBI ObITh HECKOJIBKO MHBIMHU.

Ecnu B yacTh CBSI3M XMMUH C )KM3HBIO OHH COBIIAJIAIOT C €€ MPENOJAABAHUEM B
KJIaccax TyYMaHUTapHOTO Mpo¢usi, TO B 0TOOpe yueOHOro MaTepuana U METOIUKe
KypC IpEANoiaraeT HCMHOJb30BAHUE JIPYrol JUIAKTUKH. HekoTopble TeMsbl,
OCOOCHHO CBsI3aHHbIE C (U3UKOW (CTpPOCHHE aToMa W BEILIECTBA, HEKOTOpHIC
acneKkThl (PU3MYECKON W KOJUIOMJHOM XHMMHH, Ta30Bble 3aKOHBI), d(dexTruBHEE
u3ydyaTh Ha OCHOBE aKTHUBHBIX (opM 00yueHus (Oeceapl, AUCIYTa, AIEMEHTOB
YPOKOB-KOH(EPEHIIMi), YTO TMO3BOJISIET 3HAYUTENBHO YBEIUYHUTH  JOJIO
CaMOCTOSITENIbHOM paboThl yuammxcs. Takol moaxo/ 1aéT BO3MOKHOCTb HIMPOKO
UCIIOJIB30BaTh MEXIPEIMETHbIE CBA3M M (POPMUPOBATH €AMHYIO €CTECTBEHHO-
Hay4YHYI0 KAPTHHY MHPA.

B kypce M3MeHEHa U IUIAKTUYECKAS POJIb XUMUUYECKO20 IKCHEPUMEHmA U
Pacuémuvix 3a0au no Gopmynam u ypagHeHuIM.

Xumuss — ocobasg yyeOHas JUCHMIUIMHA, B KOTOPOM Hapsay ¢
TEOPETUYECKUMHU 3HAHUSAMU (POPMHUPYIOTCS TAKKE SKCIEPUMEHTAIBHBIE U
pacyéTHple yMEHHsA M HaBbIKM. HO MMEHHO Ha XUMHYECKHUH DKCIEPUMEHT W
peleHne pacy€THBIX 3a/1ay KaTaCTpO(PUUECKH HE XBAaTUT BPEMEHH, OTIYILIEHHOTO
Ha y4yeOHbId mpouecc Ha 0a3oBoM ypoBHe. [loaToMy B Kypce mnpeaycMOTpeH
00s3aTENbHBIA JIEMOHCTPAIIMOHHBIN JIKCIIEPUMEHT TPH PACCMOTPEHUH KaXKIOM
YKPYMHEHHOM TUIAKTUYECKON eauHUuIlbl — maparpada. Tak kak yjabopatopHbIi
YUYEHHUYECKUIN 3KCIEPUMEHT B CHIIY Y3KOTO BPEMEHHOrO JIMMHUTA MPUOOpPETAET B
U3YYEHUM Kypca OJIM30JUYECKUM XapakTep, TO IMPEAIonaraeTcs IHUPOKOe
IIPUBJICYEHUE K BBINOJHEHUIO JEMOHCTPALMOHHOIO JKCIEPUMEHTA YYalluxcs B
KA4eCTBE ACCUCTEHTOB YYMTENS. OTO IO3BOJMUT IMOANEPKUBATH HA JOJDKHOM
YpPOBHE TMPAKTUYECKUE YMEHHUS W HaBBIKM ydyanumxcsi, CHOPMHUPOBAHHBIE B
OCHOBHOM 11KoJie. HeKoTOpyI0 HanpsyKEHHOCTh B 00€CTIEUEHHOCTH HATJISIIHOCTHIO
YPOKOB XUMHH JOJDKHBI CHSTh 0Os3aTeNbHBIC KOJIJICKIUH, MOJArOTOBJICHHBIE K

KaXXJIOMY YPOKY XMMHUU Ha OCHOBE PUCYHKOB-KOJIJIaXKEW, UMEIOIIMXCS B yYeOHOM



nocobun. U, HakoHell, 4acTh MPoOIeM XUMHUUECKOTO SKCIIEPUMEHTA MOTYT PEIIUTh
MHOTOYHMCJICHHbIE BHJI€OMaTepHalibl, COMpOBOXKAaromMe Kypc. OJIHAKO Takue
3aMEHbI TPUMEHUMBI TOJILKO B TOM ClIydae, eCiu JUKTYIOTCS IMPaBHJIaMU TEXHUKU
0€30IMacCHOCTH UJTU €CIIU pPealIbHbIe SKCTIEPUMEHTHI TPEOYIOT 3HAYUTENbHBIX 3aTpaT
BPEMEHHU.

ONu30AMYECKOe, a He CUCTEMHOE BKJIIOUEHHE PAacU€THBIX 3a7ad 1Mo Gopmyaam
U YpaBHEHHUSM B TMPOIECC H3YyYEHUS Kypca TMPUBOJUT K Pa3pbiBy JIBYX
B3aMMOCBSI3aHHBIX CTOPOH PACCMOTPEHUS XMMHUYECKUX OOBEKTOB (BEIIECTB U
peaklnii) — KauyeCTBEHHOW M KOJIMYECTBEHHOM. Tak Kak Ha ypoKe Ha pEIICHHE
pacy€THBIX 3aJad 0 XHWMHUHU BBIIECTUTH BpeMs MpoOJIeMaTUYHO, HEOOXOIUMO
UCTIONb30BaTh BCE BO3MOXKHOCTH CaMOCTOATEIBHONW paOOThl yd4ammxcsi, ¥ B
MEPBYIO OYEpe/lb MPHU IMOATOTOBKE JOMAIIHETO 3amaHus. MOXXHO HCHOJIb30BaTh
OpUBEIEHHBIE B B KOHIIE KaxJoro mnaparpada mocoOust pacu€rHble 3aJauH,
OLICHMBAasg UX W KOMMEHTUPYS Pe3yJbTaThl OLICHOK B Hauyaje KaKIOro ypoKa Ha
OpOTSDKEHMH 3—5 MMHYT. Takas TEXHOJIOTUS MO3BOJIIET PEIIUTh €€ OAHY
npo0iemMy, KOTopas BO3HHMKAeT NMpU OOyYEHHH XUMHUU Ha 0a30BOM YpOBHE B
YCIOBUSIX BPEMEHHOTO IEUTHOTa, — TPOOJIIEMy HAKOIUICHHS OIICHOK U
000CHOBaHHOCTH BBICTABJICHUS PYOEKHBIX (ITOJYTOOBBIX) U UTOTOBBIX (TOJOBBIX)
OLICHOK yYaIIrMCsl.

Ycunenue momueayuu yuawjuxca x usyuenuro nenpodunvnou xumuu
peanuszyemca 6 Kypce uepe3 pacKpvlmue CEA3U U3YUAeMO20 Mamepuanda c
o0yoywieit npogheccuonanvHoil 0eameabHOCHbI0 8bINYCKHUKA CPEOH el UIKOTbL.
HaubGonpmuii 3ddexkt naér camocrosrenbHas padoTa CTapUIEKIACCHUKOB 10
packpeITHIO 3TOW cBs3u. Kypc mpegycMaTpuBaeT BBIMIOJHEHUE YYAIIUMUCS
3aganuii Thmna «IloaroToBpTE pacckas O TOM, KaK CBSI3aHBI 3HAHUS KOHKPETHOU
TEMBI 110 XUMUU ¢ 00ydeHHueM B BbIOpaHHOM Bamu BY3e unu c Bamel Oymymieit
npodeccueity; «HazoBuTe uU3BECTHbIE BaM MEXIyHApOAHbIE BOOPY>KEHHBIE
KOH(JIMKTBI, KOTOPHIE CBSI3aHBl CO CTPEMJICHHEM YCTaHOBUTh KOHTPOJb HaJ

MIPUPOAHBIMHA MUCTOYHHKAMU YTIIIEBOIOPOAOBY; «IIpuBenure npumMepsl HHTETpaLnil



DKOHOMHMK Pa3jJu4HbIX CTPaH, OCHOBY KOTOPBIX COCTAaBJS€T HCIOJIb30BAaHUE
IPUPOJIHOTO Tra3za» WM IPH IMOATOTOBKE OTBETOB Ha BOIpochl «Kak MupoBbIE
LEHbI HAa HE()Th BIMSIOT Ha OrOJKET Hawmel ctpanbl? [Ipennoxkure cBOM BapUaHThI
YMEHBILIEHUSI 3aBUCUMOCTH SKOHOMHMKH Poccuu oT kojeOaHuss MUPOBBIX IIEH Ha
HePTH» U T. 1.

B crapmmx kmaccax B KadecTBE OPHEHTUPOBOYHOM OCHOBBI 00OOIIECHHUSA
BXHEHIINX MOHATHUM M TEOPUMl XUMHUM CIyXaT @uaocogpckue kamezopuu,
HalpuUMep KaTeropus «OTHOCUTEIBHOCTH HCTUHBI». Tak, B X0/e IOUCKYCCHU O
KJIAaCCU(PUKAMU XUMHUYECKHX OJEMEHTOB, MPOCTHIX BEIIECTB (METAUIBl U
HEMETAJJIbl) W COEIMHEHUH (OKCHIbl M THUIAPOKCHUIBI) CTapLICKIACCHUKU
YCBAaMBAIOT 0a30BbIE MOHATHSA Kypca (CTPOEHHME aTroMa M BHUABl XUMHYECKHX
CBSA3€H, THUMBl KPUCTAIUIMYECKUX PEIIETOK M (PU3MYECKHE CBOWCTBA BEUIECTB,
aM(pOTEPHOCTD).

OguH 4Yac B Hememo, OTBEAEHHBIM HAa M3y4YEHHUE Kypca, Mperosaraet
IIMPOKOE  HUCIOJIb30BAHUE  JEKYUOHHO-CEMUHAPCKOU  (hopmbl  npoeedeHus
YueoOHvIx 3anamuil. IT0 TO3BOJISIET CTAPIICKIACCHUKAM HE TOJbKO 3(P(PEKTHUBHO
YCBaMBAaTh COJEP)KaHUE Kypca, HO U TOTOBUT UX K MPOJOJDKEHUIO 00pa30BaHUs B

BBICIIICH MIKOJIE, TJe Takas Gpopma mpeodianaer.

OO0mas xapakrepucTHKa Kypca
KonnuecTBo yacoB, OTBEIEHHOE HA U3YyYEHUE XMMUU Ha 0a30BOM YpOBHE, U
COOTBETCTBHE OOpPa30BATEIbHOMY CTAHJAPTy OINpPEACTWIN TIIATEIbHBIM OTOOP
COJIEpKaHUs Kypca XMMHH, O3BOJISIIOLIETO:
® COXpPAaHWUTh JOCTAaTOYHO LEJOCTHBIM W CUCTEMHBIA KypC XUMHHU, KOTOPBIN
(GopmupoBaicsi Ha TPOTSHDKEHUH JIECSITKOB JIET KaK B COBETCKOM, Tak M B
POCCHICKOM IIKOJIE;
® 0CBOOOAUTH KypC OT M3JIUILIHE TEOPETU3MPOBAHHOTO U CIIOKHOIO Marepuara,

JUTs1 OTpabOTKHU KOTOPOTO TPEOyeTCsl HeMaio BPEMEHHU;



® MaKCHUMaJIbHO COKpPAaTUTh Ty ONMHUCATEIbHYIO YacTh B COJEPKAHMH y4eOHOM
TUCITUTIIMHBI, KOTOPAsl IO3BOJIIET 00€CTIeUYnTh PO IIIBHBINA YPOBEHb O0YICHHS
peIMeTy;

® BKJIIOYUTH B KypC MaTepuall, CBI3aHHbBIN C MOBCEAHEBHOU KU3HBIO YEJIOBEKA, C
Oynyuieil npodeccuoHanbHON JESTEIbHOCThIO BBIMYCKHHMKA, HAMNPSIMYH HE
CBSI3aHHOM C XMMUEM.

Metononoruyeckoii OCHOBOM MOCTPOCHHSI Y4eOHOTO CONIEp)KaHUs Kypca
XUMUH JIJIS1 CpeTHEHN MIKOJIbI 0a30BOTO YPOBHS SIBUJIACh MJI€es] HHTErPUPOBAHHOIO
Kypca, HO HE €CTeCTBO3HAHUS, a XUMHUH.

CrpykTypa mpeajiaraeéMoro Kypca pemaer JBe NpoOieMbl MHTErpaluud B
oOy4yeHWH XHMHH: TepBas — BHYTPHUIIPpeAMETHasi HWHTerpamusi, BTOpas —
MeKINpeIMeTHAA.

BayTpunpenMeTHas MHTErpanus ONPENEISAET CICAYIOUIYI0 OYE€pETHOCTD
W3Y4YEHHUs Pa3/Ie]IOB XMMUU: BHAYAJIE U3Y4YaeTCsl OpraHndecKass XUMus, a 3aTeM —
oOmiast xumus. Takoe CTPYKTypHpOBaHHE OOYCIOBJICHO TE€M, 4TO 000OIIeHHE
COJIEp’KaHMs TpeaMeTa IMO3BOJSET Ha 3aBepliarolleM dTane chopMupoBath y
BBIITYCKHUKOB CpPEAHEH IIKOJIbI MPEACTaBICHNE O XMMHUU KaK O LIEJIOCTHOM HayKe,
MOKa3aTh E€IUHCTBO €€ TOHSATHUM, 3aKOHOB M TEOPUM, YHUBEPCAIbHOCTh U
MPUMEHUMOCTD UX KaK JJIsi HEOPTAaHUUYECKOH, TaK U JJII OPraHuYeCKON XUMHUH.

Me:xnpeaMeTHasi MHTETrPalUs [T03BOJISACT, OMUPASICh HA 3HAHUS 110 XUMUH,
OOBEMHUTh 3HAHHUSA 1O (QU3KMKEe, OHOJIOTHH, Treorpaduu, SKOJOTHH B EIUHOC
MOHUMAaHUE TMPUPOJIBI, T. €. CHOPMHUPOBATH IEIOCTHYIO €CTECTBEHHO-HAYUHYIO
KapTUHY OKPYXAIOILIEro MuUpa. ITO MO3BOJUT CTapIIEKIACCHUKaM OCO3HATh, 4YTO
0e3 3HAHWU MO XMMHH BOCIPHUATHE OKPYKAIOMIET0 MHpa OydeT HEMOJHBIM H
yiiepOHbIM, a JIFOAM, HE TOJYYUBIINE TAKUX 3HAHWM, MOTYT CTaTh HEOCO3HAHHO
OMacCHbIMHU, TaK KaK XHMHUYECKA HErpaMOTHOE OOpalleHue ¢ BEIIeCTBaMH,
MaTepuajgaMiy U MpoleccamMu MPEeACTaBIsET YyIPo3y AJIsl )KU3HH.

KpoMe »TuxX nAByX BEIyIIMX HWHTETPUPYIOIIMX HACH, B Kypce XUMHUH

pCaIN3yCTCA eme oaHa wuiaesd — wuaesd urmezpayuu XumuveckKux 3HAHUL C



CYMAHUMAPHLIMY — OUCYUNIUHAMUY:  WCTOPUEH,  JIUTEpaTypod,  MHUPOBOU

XyAOKECTBEHHON KYyJIBTYpOW. OTO, B CBOK OYEPEIb, IIO3BOJISIET CPEACTBAMU

y4eOHOTO IpeaMeTa MoKa3aTh poJib XMMHUH U B COLIMATIBHON cepe uenoBeUecKon

JESITEIbHOCTH, T. €. IOJIHOCTBIO COOTBETCTBOBaTh HJESIM 00pa30BaTEIbLHOTO

CTaHJapTa.

OcoOeHHOCTH conep)kaHusl OOyYeHHs XUMHUU B CpeAHEH (IOJHOM) IIKoJe
OOyCJIOBJE€HBl CHEHMU(PUKON XMMHMHU KaK HayKM W IOCTaBJICHHBIMH LIEJSMHU.
OCHOBHBIMH TNPOOJIEMAMHU XUMHH SIBISIOTCA H3Y4YEHHME COCTaBa M CTPOCHMUS
BELIECTB, 3aBUCHUMOCTH HX CBOHCTB OT CTPOEHHS, IOJyYEHHE BEIIECTB C
3aJIaHHBIMU CBOWCTBaMHM, MCCIIEJJOBAHUE 3aKOHOMEPHOCTEH XMMUYECKUX PEAKIUI
U IyTE€l yNpaBJIeHUs UMH B LEJSIX MOJTYYEHUS! BEIIECTB, MATEPUATIOB U YHEPTHUU.
[loaToMy B paboueil mporpamMme IO XHUMHH HAUUIM OTPAXEHUE OCHOBHBIE
COJIEPKATEIbHBIC JINHUU:

e «BemecTBo» — 3HaHUS O COCTABE U CTPOCHHMH BEIIECTB, UX (PUBHUECKUX H
XAMHUYECKUX CBOMCTBAX, OMOJIOTMYECCKOM JICHICTBUM;

o «XuUMHYECKas PEAKIUs» — 3HaHUS 00 YCIOBMSIX, B KOTOPBIX HPOSBISIOTCS
XUMUYECKHE CBOMCTBa BEHIECTB, CIOCO0AaX YHpaBICHUS XUMHUYECKUMH
npoleccamu;

e «lIpumeHeHne BeleCTB» — 3HAHUSA U OIBIT NMPAKTUYECKOW AESATENBHOCTH C
BEIIECTBAMH, KOTOpbIe HanOoJiee YacTO MPUMEHSTCS B MOBCEIHEBHOMN U3HHU,
IIMPOKO HCHOJB3YIOTCS B IPOMBIIIJIEHHOCTH, CEIbCKOM XO35MCTBE, Ha
TPAHCIIOPTE;

® (SI3BIK XMMHUHM» — CHCTEMa BAXKHEWILIMX TMOHATUA XMUMHUM U TEPMHUHOB, B
KOTOPBIX OHH ONHCHIBAIOTCS, HOMEHKJIATypa HEOPTraHUUECKUX BEUIECTB, T. €. UX
Ha3BaHUs (B TOM YHCIIE U TPUBHUAIBHBIC), XUMHUECKHE (HOPMYIbI U YpaBHEHHUS,
a TakXe MpaBuiia MepeBojia MH(GOPMALMU C €CTECTBEHHOTO fA3bIKa Ha SI3bIK
XUMUH U 0OpaTHO.

.HI/I‘IHOCTHLIC, METANPECAMETHBIC U ITPECAMETHDBIC PE3YJIbTAaTbl 0CBOCHHUA

Kypca
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Jluunocmmuoie pe3yromamot OmMpaxcarom cQHopmuposaHHOCmb 6 MOM HYUCTIe 8
yacmu:

1) Ilampuomuueckozo ocnumanusi

[[eHHOCTHOTO OTHOLICHUSI K OTE€YECTBEHHOMY, KYJIbTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HACJEOUI0, NMOHUMAHHS 3HAYEHUS XHMHUU B JKU3HU COBPEMEHHOIO
o0IIecTBa, CHOCOOHOCTH BIIAJETh JIOCTOBEPHOW HHGOpMaIMel O MepeaoBBIX
JOCTUKEHUSX U OTKPBITUAX  MHPOBOM M OTEUECTBEHHOW  XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

2) I'padsicoanckoeo ocnumaHnusi U HpAGCMBEHHO20 8OCHUMAHUSL Oemell HA OCHOGe
POCCULICKUX MPAOUYUOHHBIX YEeHHOCMEL

[IpencraBieHuss 0O CONUAIBHBIX HOPMAX U MPABUIIAX MEXINYHOCTHBIX OTHOIIEHUM
B KOJUJIEKTUBE, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JIEATEIIBHOCTH MpHU
BBITIOJIHEHUH Y4Y€OHBIX, MO3HABATEIbHBIX 3aJ]1a4, BBIIIOJHEHUHU HKCIIEPUMEHTOB,
CO3/JaHUM  Y4YEOHBIX TMPOEKTOB, CTPEMJICHUSI K  B3aUMONOHUMAHUIO U
B3aMMOTIOMOIIIH B IMPOIIECCE ITOM yueOHOM JIeATeTbHOCTH; TOTOBHOCTh OIICHUBATh
CBO€ ITIOBEJAECHHWE W TMOCTYIKH CBOMX TOBApPUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS OCIEACTBUM MTOCTYIIKOB

3) osradenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO PA3BUTHS HAYKH
1 0OIIIECTBEHHOM MPAKTUKU, B TOM YUCIIE U XUMUYECKUM;

4) oceoenue CONMATBHBIX HOPM, TIPaBUJ MOBEACHUS, posiell U (GOpM COLUATBHOM
)KU3HH B COLMUYME, NPUPOJE M YaCTHOW JKU3HM HA OCHOBE 3KOJOIMYECKOMU
KYJBTYpbI U 0€301MacHOTO 00pallleHUsI C BEIIECTBAMU U MaTepUaiaMu;
S)nonynapuzayus HayyHbIX 3HAHULL Cpedu Oemell (YeHHOCIMU HAYYHO20 NO3HAHUSL)
MupoBO33pEHUYECKUX MPEACTABICHUN COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKA M COCTABJISIONIMX OCHOBY 11 MOHUMAHHUS CYIIHOCTH HAy4YHOU
KapTUHBI MUpPA; TPEJCTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
MPUPOJIbI, B3aUMOCBSA3AX YEJIOBEKA C TMPUPOJHOM CPENOM, O pPOJIA TIPEIMETA B

IIO3HAaHHNH 3THUX BaKOHOMepHOCTeﬁ;
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[To3HaBaTeNbHBIX MOTHBOB, HANpPaBJIECHHBIX HA IOJyY€HHWE HOBBIX 3HAHHUH IIO
npeaMeTy, HEeOOXOIUMBIX 1711 OOBSICHEHHS HA0JII01aeMbIX IIPOLIECCOB U SIBJICHUI;
[To3naBaTenbHON © WHMOPMALMOHHOW KYJbTYpbl, B TOM YHCJE€ HAaBBIKOB
CaMOCTOATENbHON paldOThl ¢ y4E€OHBIMM TEKCTaMH, CIPABOYHOM JIMTEPATypOH,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH UH()POPMALIMOHHBIX TEXHOJIOTHH;
HNuTtepeca k O0Oy4eHHIO M TO3HAHUIO, JFOOO3HATENBHOCTH, TOTOBHOCTU U
CIIOCOOHOCTM K CamMO0Opa30BaHUIO, MCCIEAOBATENbCKOM JAESITENBHOCTH, K
OCO3HAaHHOMY BbIOOpY HANPABIECHHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

6) usuueckozo éocnumanus u opmMupo8aHus Kyaomypvl 300p08bsi

Oco3HaHUs LEHHOCTH KWU3HHM, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3J0POBBII 00pa3 >KU3HU, OCO3HAHMS TOCJIEACTBUI M HENPUATHUSA
BpPEIHBIX MPHUBBIYEK, HEOOXOAMMOCTH COOJIIOICHUSI MMPAaBUII O€30MaCHOCTU B OBITY
U peaJbHON KU3HU;

7) mpy006020 80cnumanusi U NPOHECcCUOHANbHO20 CAMOONPEOEIeHUS.
KoMMyHHMKaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IOJE3HOW, yueOHO-
UCCJIEI0BATENbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH; HMHTEpeca K
MPaKTUYECKOMY U3YUYEHUIO MPOPECCUil U Tpyia pa3IvyHOTO POJia, B TOM YMCIIE Ha
OCHOBE  NPUMEHEHHUsI  MpEeIMETHBIX  3HAaHWW,  OCO3HAHHOrO  BBIOOpA
VWHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUsl C YUETOM JIMYHOCTHBIX
UHTEPECOB M CHOCOOHOCTM K TMpEeAMETY, OOIIECTBEHHBIX MHTEPECOB U
MOTPEOHOCTEH;

8) sKon02uvecK020 60CNUMAaHUS

DKOJOrMYECKH 1e1eco00pa3HOro OTHOUIEHUSI K MPUPOAE KaK UCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHHUS IEHHOCTH 3I0pPOBOTO U
O0e3omacHoro oOpa3a KHW3HHM, OTBETCTBEHHOI'O OTHOILIEHHA K COOCTBEHHOMY
NCUXUYECKOMY M (PU3NYECKOMY 3J0POBBIO, OCO3HAHUS LIEHHOCTU COOJIIOJICHUS
npaBui 0€30MACHOTO MOBEECHUS MTPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYALIMSIX,

YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;
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CrocoOHOCTH TIPUMEHSTh 3HAHUS, TOJYYCHHBIC MPH W3YYCHHUH TpeaMeTa, s
pelieHust 3ajJad, CBS3aHHBIX C OKPYXKAIOIIEH MPUPOAHOW Cpeoil, MOBBIICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYPhI, OCO3HAaHHUE TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTEH UX PEIICHUSI TOCPEACTBOM METOJIOB MPEAMETA;
DKOJIOTMYECKOr0 MBIIUICHUS, YMEHUSI pYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHKATUBHOW U COLIMAJIBHON ITPAKTHKE;

2.Memanpeomemuvimu pesyibmamamu OCBOCHHS BBITYCKHUKAMU CpeIHEH

IIKOJIbI Kypca XUMHHU SIBJISIFOTCS:

1) ucnonv3o6anue yMEHWA W HaBBIKOB PA3JIMYHBIX BHJOB ITO3HABATCIHLHOM
NESATEeIbHOCTH, HpUMEHeHUe OCHOBHBIX METOJOB TO3HAHUS (CHCTEMHO-
WH(OPMALIMOHHBIA  aHaiu3,  HaOMIOJEHWEe,  U3MEpEHue,  IPOBENCHUE
AKCIIEPUMEHTA, MOJCIUPOBAHUE, HCCIEAOBATEIbCKAs JEATCIbHOCTh) IS
M3YYEHHUS Pa3IMYHBIX CTOPOH OKPYKAIOIIEN JEHCTBUTENBHOCTH;

2) é1a0enue OCHOBHBIMH WHTE/UICKTYaJIbHBIMH OIeparusaMu  ((hopMyITHpOBKa
TUIOTE3, aHaJIW3 W CHUHTE3, CPaBHEHUE W CHUCTEeMaTu3alus, o00OIleHue Hu
KOHKpPETHU3allUsl, BBISIBICHUE MPUYMHHO-CJICICTBEHHBIX CBSI3€d M TOUCK
aHaJIOTOB);

3) nosnanue OOBEKTOB OKPYKAIOIIETO MHpa OT OOIIEero dYepe3 OCOOCHHOE K
CAMHUYHOMY;

4) ymenue BBIABUTaTh HMJEH W ONPEACIATh CPEACTBA, HEOOXOAMMBIC IS HX
peau3anuy;

5) ymenue omnpeneniaTh NENM W 3aJa4M  JCATCIIBHOCTH, BBIOMpATh CpEICTBa
pealii3alyu 1eJId U IPUMEHSTh UX Ha MPAKTHKE;

6) ucnonvzosanue PpasIUYHBIX UCTOYHUKOB JUIS  TOJYYCHHUS  XUMHYCCKOM
nH(popMaly, TOHUMaHUE 3aBUCUMOCTH COJIepKaHus U (DOPMBI MIPEICTABICHUS
uH(MOpMAaIIIH OT IIeJIel KOMMYHHUKAITMU U a/Ipecara;

7) ymeHnue IpOTyKTUBHO OOMIATHCS M B3aMMOCHCTBOBATh B MPOIIECCE COBMECTHOM
JEATeIbHOCTH, YYWUTHIBATh MO3ULHMHM JAPYTHMX YYACTHUKOB JESTEIbHOCTH,

3¢ deKTUBHO pa3penaTh KOHPIUKTHI;
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8) eomosnocmsy W  CIOCOOHOCTH K  CaMOCTOSTEIBHOH  WH(OPMAIMOHHO-

MMO3HABATEIIBbHOMN ACATCIbHOCTH, BKJIINO4YasA YMCHHUC OpPUCHTUPOBATLCA B
Pa3INIHbIX HCTOYHHUKAaxX HHq)OpMaHHH, KPpUTUYCCKH OLICHUBATb u

UHTEPIPETUPOBATH HH(POPMAIUIO, MOTYIAEMYIO U3 Pa3IMYHbIX UCTOYHHUKOB;

9) ymenue WCNONB30BaTh CpeACTBA HMHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX

texHonorui (nanee — MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3alMOHHBIX 33/1a4 C COOJIIOCHUEM TPEeOOBAHMNM IPTOHOMHKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PecypcocOepeKeHus], IPABOBbIX U ATHUYECKUX HOPM,

HOPM MH(POPMAITMOHHON OE30TTaCHOCTH;

10) 61a0enue S3bIKOBHIMH cpeacrBaM, B TOM YHCIC U A3BIKOM XHMHH —

YMEHHUE SICHO, JIOTUYHO W TOYHO H3JIaratb CBOIO TOUKY 3PEHMsI, UCIOJIb30BaTh
aJIcKBaTHBIC SI3BIKOBBIE CPEJICTBA, B TOM YKCJIE U CUMBOJBHBIE (XUMUUYECKHE
3HaKH, (POPMYJIbI U YPAaBHEHUS ).

3.IIpeomemnvimu pe3yrvmamamu M3y4eHUs XUMUU Ha 0a30BOM YpOBHE Ha

CTYIIEHH CPEIHETO 00I11eT0 00pa30BaHUS SIBISIFOTCS:

l.
1.

B [M03HaBaTEILHOM cepe

3Hanue (nonumanue) N3y4eHHbIX TOHITHI, 3aKOHOB U TEOPUIL;

. yMeHue OIIMCBIBATb JACMOHCTPALIMOHHBIC MW CAMOCTOATCIIBHO HpOBeI[éHHI)Ie

AKCIIEPUMEHTHI, UCTIOJIB3YS JJIsl STOTO €CTECTBEHHBIN (PYCCKUM, POJTHOM) SI3bIK U
A3bIK XUMUU,

YMeHue KIacCU(PUIMPOBATh XWMUYECKHE OJIIEMEHTBHI, NPOCTHIE U CJIOXKHBIC
BEIIIECTBA, B TOM YHCJIE U OPTAHUYECKNE COCANHEHUS, XUMUUECKUE PEAKIIUU 110
Pa3HbIM OCHOBaHMUSIM,;

YMeHue XapaKTepU30BaATh U3YUYCHHBIE KJIACChl HEOPTaHUYECKUX U OPraHUYECKUX
COCIMHEHUN, XUMUYECKUE PEAKIINH;

20MOBHOCMb TIPOBOIUTh XUMHUYECKUN OKCIIEPUMEHT, HaOMIomaTh 3a €ro
MIPOTEKAHUEM, (buKCUpOBaThH pe3yabTaThl CaMOCTOSITETIBHOTO 17§

JACMOHCTPUPYEMOTI'O OKCIICPUMCHTA 1 JICJIaTh BBIBOAbI,
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6. ymenue GopMynmupoBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 aHAJIOTMHU CO CBOMCTBAMH U3yYCHHBIX;

7. nouck WCTOYHHUKOB XHMHYECKOW HWH(MOpPMAIMK, I[OIy4eHUEe HEeoOX0auMOM
uHdopmanyu, €€ aHaau3, W3TOTOBICHHE XUMHUYECKOTO HH(POPMAITMOHHOTO
MIPOJIYKTA U €0 MPE3CHTAIUS;

8. 6nadenue 00s3aTENBPHBIMU CIIPABOYHBIMU Marepuanamu: llepuomuueckoi

cucteMoil xumudeckux anemeHToB . . MenaeneeBa, Tabnuieii pacTBOPUMOCTH,

AIIEKTPOXUMHUYECKUM panoM HaIpsHKEHUAN METAJIJIOB, pazIoM

AIIEKTPOOTPULIATETILHOCTH — JIJI XapaKTEPUCTUKHU CTPOCHMS, COCTaBa U CBOICTB

aTOMOB XMMHUYECKUX AeMeHTOB [—IV nepronoB u 00pa30BaHHBIX UMHU MPOCTHIX U

CJIOXHBIX BEIIECTB;

9. ycmamnosénenmue  3aBUCHMOCTA CBOWCTB M NPUMEHEHHS  BaXHEHIINX

OPTraHWYECKUX COEIMHEHUN OT HX XHUMHYECKOTO CTPOCHHUS, B TOM YHUCIE H

0OYyCJIOBJICHHBIX XapaKTEePOM ATOTO CTPOEHUs (TIPeAeSIbHbIM WM HENpeaeIbHbBIM)

U HaIu4ueM (PyHKIIMOHAIBHBIX TPYIII;

10. mooenuposarnue MoneKyn HEOPTaHUIECKUX U OPTAaHIMUECKHUX BEIICCTB;

11. nonumanue XMMUYECKOU KapTUHBI MUPA KaK HEOTHEMJIEMOW YacTH IEJI0CTHOM

HAay4YHOU KapTUHBI MUDA;

Il. B IEHHOCTHO-OpPUEHTAIIMOHHOU chepe — aHanruz v oyeHka NMOCIEACTBUMN i
OKpYyXKaroIiei cpeapl OBITOBOM W MPOM3BOJACTBEHHOM  ACATEIBbHOCTH
YeJIOBeKa, CBA3aHHOM C TMPOU3BOACTBOM MU TEPEepadOTKON XUMHUYECKHUX
MPOJTYKTOB;

I1l. B TpymoBoii chepe — npogederue XUMUYECKOTO DKCIIEPUMEHTA; passumue
HAaBBIKOB ~ Y4eOHOW,  MPOEKTHO-UCCIENOBATENbCKOW M TBOPYECKOU
JEATEeIIbHOCTH TIPU BBITIOJIHEHUN UHAUBUIYaIbHOTO MTPOEKTA 110 XUMUH;

IV. B cdepe 3m0poBOoro obpasza XKuU3HH — cobn00eHue TpaBuil 0E30MacHOTO
oOpaillieHusl ¢ BelIeCTBaMHU, MaTepuajaMy; OKa3aHUe MEpPBON MOMOIIM MpPH

OTPABJICHUAX, OKOI'aX MW TpaBMaX, IMOJYUYCHHBLIX B PC3YyJIbTATC HAPYIICHUA
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MIpaBUJI TEXHUKU O€30MAaCHOCTH MPHU paboTe ¢ BEIIECTBAMU H JIA0OPATOPHBIM

000py/IOBaHUEM.

Conepxanne kypca 10—11 kinaccoB ba3oBblii ypoBeHb

ConepxaHue Kypca XapaKTepU3YeTCs LEIOCTHOCTBIO M CHUCTEMHOCTBIO
y4eOHOro MpeaMeTa, Ha OCBOEHUE KOTOPOTO OTBEACHO KECTKO JIMMHUTHPOBAHHOE
y4eOHOE BpeMs.

Kypc nenutcs Ha 1Be paBHbIE 10 OTBEAEHHOMY Ha WX H3yYEHUE BPEMEHU
YaCTU: OPraHUYECKYIO0 XUMUIO U OOILYI0 XUMHUIO.

CTpyKTypHpOBaHHE Kypca OPraHMYECKOM XUMHUH ONPENEISIETCS UAeer
pPa3BUTHS yYalllMXcsl HENPO(HUIBHBIX KJIACCOB cpencTBaMH yueOHoro npeamera. C
LENbI0 YCWJICHHS POJIM JEAyKUUU B OOYyYEHHMM XUMHUHU BHayayle JArOTCsl KpaTKHUe
TEOPETUYECKUE CBEICHHUS O CTPOEHUM, KIacCHPUKalUWK, HOMEHKIAType
OpPraHUYECKUX BEIIECTB, 00 0COOEHHOCTAX PEAKIMM C UX yYaCTHUEM.

CdopMmupoBaHHble TakKuM 00pa3oM TEOPETHUUECKUE 3HAHUS  3aTeM
pa3BUBAIOTCA Ha (PAKTOJOTMYECKOM Marepuaje IpUu PpPacCMOTPEHHH KJIACCOB
OpraHMYECKUX COeqUuHEHUN. B CBOIO odepesh, TaKoW MOIXO0/ MO3BOJISAET U TIIyOxKe
U3Y4YUTh OCOOEHHOCTHM CTPOEHUS M CBOMCTB OPraHUYECKUX BEIIECTB Pa3HBIX
KJIaccoB. Tak, OCHOBHBIE TIOJIOXKCHHMSI TEOPUHM XHMHUYECKOTO  CTPOECHMS
OpraHnyeckux coeanHeHuid A. M. byTiepoBa 3akpeluiaioTcs MNpU U3YYEHUU
YIJIEBOJOPONIOB (AJIKAHOB, AJIKEHOB, AHEHOB, aJKWHOB, apEHOB) U MX MPUPOTHBIX
MCTOYHUKOB (IPUPOJHOTO ra3a, HepTh U KaMEHHOIO YIJis), KUCIOPOACOAEPKAIINX
OpraHUYECKUX COEMHEHUU (CIUpPTOB, (eHOJIA, adbAETUI0B, KAPOOHOBBIX KHCIIOT,
CIIOKHBIX 3(UPOB, JKUPOB U YIIEBOAOB) M Aa30TCOAEPKAIIMX OPraHUYECKUX
COCIMHEHUI (aAMHUHOB, aMUHOKHCIIOT, OSJIKOB M HYKJICMHOBBIX KHCIIOT). 3aBepIacT
KypC OpraHMuYeckod Xumuu miaBa «OpraHuyeckas XUMHsS U OOIIECTBO», Tl

06yqa}oumec;1 3HAKOMATCA C TAKMMH Ba)KHBIMHA B IIPAKTHYCCKOM U OMOJIOTHYECKOM
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OTHOILICHUY BEIIECTBAMU U MaTepualaMHy, KaK IJIaCTMACChl U BOJIOKHA, (DEPMEHTHI,
BUTAMHHBI, TOPMOHBI U JIEKAPCTBA, & TAKKE C IOCTUKEHUSIMU OMOTEXHOJIOTUH.

CrnenoBarenbHO, OCHOBHBIM KpPHUTEpHEM OTOOpa (PakTHUECKOro marepualia
Kypca OpraHMYeCKOM XHMHMHU SBIIETCA W€  pean3alud  IPAKTHKO-
OPUEHTHUPOBAHHOTO 3HAYEHUS OOBEKTOB OPraHMYECKON XUMHUHU (COCTUHEHUN WU
peakiuit).

Wnesa o Bexylie posid TEOPETUYECKUX 3HAHUN B MPOLECCE MO3HAHUS MUpPA
BEIIECTB U PEaKIMil cTana OCHOBOM U JUIsl KOHCTPYUPOBaHUs Kypca oOIel XUMUH.
Ha ocHOBe enuHBIX NMOHATUM, 3aKOHOB M TEOPUM XHMHUHU Yy CTAPIICKIACCHUKOB
(dopMupyeTcsl LEI0CTHOE MPEICTAaBICHUE O XMMHUYECKOW HayKe, O XMMHUYECKOU
KApTUHE MHMpPA KaK COCTaBHOM 4YaCTU €IUHOM E€CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa.

B kypce oOmell XuMuy BHaudaje ydalldecs 3HAKOMSTCS MOCIEIHUMHU
JOCTH)KEHUSIMU B OOJAcTH HM3y4Y€HHUs aToMa, Y3HAIOT O COBPEMEHHBIX METOAaX
NO3HAHUS CTPOEHUS aroMa, YIIYONISIIOT M PacUIMpsIOT 3HAHUS, IOJyYEHHBIE B
Kypc€ OCHOBHOM IIKOJBbI, O CTPOCHHH aroMa W BEIIECTBA HAa OCHOBE
[lepuonnueckoro 3akoHa u llepuommueckoit cucremnr [[. M. MennaeneeBa, 00
OOIIMX CBOMCTBAaX KJIacCOB OpPraHMYECKMX W HEOPraHMYECKHX COEIUHEHHM
(KUCHOT,  OCHOBaHWH, aM(pOTEpHBIX COEAMHEHHI) B  CBET€  TEOPHUH
ANEKTPOIUTUYECKON TUCCOLMALMU U IPOTOHHOM Teopu. [lanee paccmarpuBaeTcs
KiIaccuukamuss XUMHUYECKUX PEaKIMid B OpPraHWYecKO M HEOpPraHU4eCcKou
XMMHH. 3aBepliaeT KypC 3HAKOMCTBO CTApIIECKIACCHUKOB C TNEPCHEKTHBAMU
pa3BUTUS XUMHUYECKOM HAyKd M XUMHUYECKOrO MPOM3BOACTBA, C MpolieMaMu
OXpaHbl OKPYXKAIOLIEW CpeAbl OT XUMHUYECKOTO 3arpsA3HEHHs WU IyTIMH X

peleHus.

Conep:xkanme kypca. 10 kiacc. ba3oBbiii ypoBeHb
Teopua cmpoenusa opzanuueckux coeounenuii A. M. Bymaepoea.

IIpeomem opzanuueckon xumuu. OpzanHuuecKue gewyecmeda: npupooHvle,
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uckyccmeennvle u cunmemuyeckue. Ocobennocmu cocmaea u cmpoeHusl
opeanuyeckux eewjecms. Bumanuzsm u eco kpax. Ilonamue 06
Y211e8000p00ax.

OcHOBHBIE TOJI0KEHUSI TEOPUM XMMHUYeCKOro crpoenusi byrieposa.
Banentnocts. CTpykTypHble (OpMYNIBI — TIOJHBIE U COKpaliéHHbIE.
[Ipocteie (omuMHapHBIE) U KpaTHbIE (JABOMHBIE W TPOWHBIE) CBS3U.
N3omepsl 1 n3oMepus. BzauMHoe BIUsSHUE aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. IlnaBinenue, oOymIMBaHUE U TOPEHUE OPTraHUYECKUX
BemiecTB. Mogenmn  (IIapoCcTepKHEBbIE W OOBEMHBIC)  MOJCKYJ
OpraHUYECKUX COEIMHEHMI pa3HbIX Ki1accoB. OIpenesieHne 3JEMEHTHOTO

COCTaBa OPraHUYECKUX COCTMHEHHUM.

Jlabopamopnvie onvimoel. VI3TOTOBIEHHE MONEJIEH OpPraHUYECKUX
COCIMHEHUM.

YriieBonopoabl U MX NPUPOAHbIE HCTOYHUKH

IIpenenbHbie yriuesoaopoansl. Aukanbl. OnpeneneHue. 1'0MOIOTHYECKUN psil
aNKaHoOB W ero oomas ¢opmyna. CTpyKTypHass HM30MEpHUsl YIIIEPOIHON UENu.
Panukanel. HoMeHknarypa ankaHoB. XHMHYECKHE CBOMCTBA aJKAHOB: TOPEHHE,
peakiuu 3aMeleHus (TaJoreHUPOBaHUE), PEaKus Pa3IoKeHUs METaHa, PeaKIus
JEruIPUPOBAHMS ITAHA.

HenpeneabHbie YIJICBOAOPO/BI. AJIKEHBI. OTuseH. Onpenenenue.
T'omosornyeckuii pan AJIKCHOB. Homenknarypa. CrpykrypHas 51
IPOCTPAaHCTBEHHAs: (TeomeTpuueckas) uzoMepus. [IpombllieHHOE MoNMydYeHue
QJIKEHOB: KPEKWMHT H JCTUJIPUpPOBaHWE alkaHOB. JlabopaTopHoe TMOIydeHHe
TWIIEHA — peaklus Jerujaparaiuu dTaHoja. Peakuuum mnpucoenvHEHMUS:
ruapatanusi, TUIPOrajJOreHUpOBaHUE, TAJIOTCHUPOBAHUE,  IOJIMMEPU3ALUU.
[IpaBmiio MapkoBHUKOBa. OKucieHue ankeHOB. KadecTBEHHbIE peaKkIuU Ha
HEMPEAEIbHBIE YIIIEBOAOPO/IBI.

Aaxkaauensl. Kayuykmn. Onpenenenue. Homenknarypa. Conpsk€HHBIE IUEHBI.

byraguen-1,3, w3onpen. Peaknusa JleGeneBa. Peaknum mnpucoenuHeHUsS
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ankanueHoB.  Kayuyku:  HaTypasbHbIi, cuHTeTHueckue  (OyTaaueHOBBIH,
U30MPEHOBBIN). Bynkanuszamnus kaydyka. Pe3anna. D00HUT.

Auaxunbl. Onpenenenne. Homenkiarypa. [lonyueHne u npuMeHeHHE alleTHIICHA.
XWMUYECKHE CBOMCTBAa AlLETWICHA: TOPEHHE, pPEAKIUU NPUCOCTUHECHU:
I'MJIpOraJIOTeHUPOBaHUE, TaJloTeHUpoBaHue, rujaparauus (peakuus Kyueposa).
Bununxiopua, NOJIMBUHUIXIOPUA.

Apenbl. Onpenenenue. beH3om: ero crpoeHue, HEKOTOpble (U3HYECKHE U
XMMHUYECKHE CBOMCTBAa (TOpEHHE, pEeakUUu 3aMEIleHUss — TraJOoreHUpPOBaHHE,
HUTPOBAHMUE ), MTOJIyYCHHE U IPUMEHEHUE. DKCTPAKIIUSL.

IIpupoansiii ras. CocraB npupoaHoro rasa. Ero HaxoxIeHHE B IPUPOJE.
[IpeumyiiecTBa TPUPOAHOIO Traza Kak TOIUIMBA. XHMHYEcKas mepepadoTka
IIPUPOJHOTO Ta3a: KOHBEpCHsl, TUpoiau3. CUHTE3-Ta3 U €ro UCIIOIb30BAHUE.

HedTth 1 cnocodbl eé nmepepadorku. [lonmyTHeli HEedTIHOM Ta3, ero COCTaB U
dbpakiuu — ra3oBbIii O€H3WH, MpomnaH-OyTaHoBas, cyxoil ra3. Hedgts, e€ coctaB u
nepepaboTka — MeperoHka, KpekuHr, pudopmunr. Hedrenpoaykrsl. OxTaHoBoe
YHCII0; OCH3HH.

Kamennbiii yroar u ero mepepadorka. lVckomaemelii yrojib: aHTPALHT,
KaMeHHbIN, Oypbiii. KokcoBanue kameHHOTO yriisi. KOKCOBBIN ra3, aMMuayHasi BoJa,
KaMEHHOYTOJIbHAsl cMoJa, KOKC. ['azudukaius m KataauTU4eCKOoe THIpUpPOBaHUE
KaMEHHOTO YIJIS.

Jlemoncmpayuu. lTopeHue MeTaHa, 3TaHa, aneTwieHa. OTHOIIEHHME METaHa,
ATUIICHA, aleTWieHa W OeH30jJa K pacTBOpaM IepMaHraHara Kajaus U OpOMHOMN
Boze. llomydeHune »sTuieHa peakIMed JAeruaparaldyd >TaHOJAa M aleTHIIEHA
TUAPOJIM30M KapOuaa Kanblus. PaznoxkeHre Kaydyyka Mpu HarpeBaHUM, UCTIBITAHUE
OPOAYKTOB  PAa3jiOKE€HUs Ha  HempeneiabHOCTh, Kouiekuuu  «Hedts u
He(TenpoayKThD», «KaMeHHBIH yroiib U MpoIyKTHI €ro nepepadoTkuy, «Kayuaykmy.
Jlabopamopnvie  onvimui.  OOHapyXeHUE  TPOAYKTOB TOPEHUS  CBEYH.
HccnenoBanne CBOMCTB KAy4yKOB.

KI/ICJIOPOII- " a30TCOACPKAINUEC OPraHUICCKHUE COCIMHCHUSA
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Opnoaromubie cnuprhl. Onpenenenue. @OyHKUMOHANbHAsA THAPOKCUIIbHAS
rpynma. ['omoorudeckuili psii NpeaesibHbIX OJHOATOMHBIX CcHUPTOB. M3omepus
MOJIOKEHHSI (PYHKIIMOHAIBHOM Tpyibl. BogopoaHast cBsi3b. XUMHUECKUE CBOWCTBA
cnupToB. AunpaerugHas rpynmna. Peakuus stepudukanuu, CIOXKHBIE 3(QUPHL
[Ipumenenue cnuptoB. JleiCcTBHE METHUIIOBOTO U 3THJIOBOTO CIUPTOB HA OPTaHU3M
YEJI0BEKA.

MHuoroaromusie cniupThl. Onpenenenne. DTUICHNIMKONIb. [unepus. 1lonyuenne
U XMMUYECKUE CBOMCTBAa MHOIOATOMHBIX cHUpTOB. KauecTBeHHas peaknus Ha
MHOT'OaTOMHBIE CIIUPTHI. AHTU(DPU3.

®enou. CtpoeHue, NOIy4YEHHE, CBOMCTBA U NMpUMeHeHHe (peHona. KauecTBeHHbIe
peakuuu Ha GpeHos. B3anMmHoe BiIMsHEE aTOMOB B MOJIEKYJE (PeHOJIa.

Aapaernapl. Onpenenenue. QPopManbIerul W aneTanbIeruj. XUMHAYECKUE
CBOMCTBA aibAeru0B. KadueCcTBEHHbIE peakUWM Ha aupaeruasl. Peaknuun
nonukoHaeHcauu. KapoonunsHas rpynna. KetoHsl Ha mpumepe aneToHa.
KapOonoBble kuciaotel. [IpenenbHbie OAHOOCHOBHBIE KapOOHOBBIE KHUCIIOTHI, UX
romonornuecknd psaxa. lIlomydenne wu npuMmeHeHume. XHMHYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. Peakuus stepuduxanuu.

Caoxubie 3pupsl. Kupbl. Peaknus srepudukanuu. Crnoxabie 3¢upsl. Kupsl, ux
COCTaB U THIPOJIU3 (KUCIOTHBIN U 1IeN04YHOM ). MbLia. ['uapupoBanue Kupos.
YrneBoabl. YrieBoasl. Monocaxapuapl. [mroko3a kak anpaerupocnupt. CopOuUT.
Monounokucnoe u cnuproBoe Opoxenue. dorocunres. Jucaxapunpl. Caxapo3sa.
[Tonucaxapuabl: Kpaxmal, HEJUII0I03a.

AMuHBI. AMUHOrpynma. AMHHBI TpelelbHbIE M apoMarhuueckue. AHUIIUH.
[lonyuenne amuHOB. Peaknusa 3vHMHA. XUMUYECKHME CBOMCTBA M IPUMEHEHHUE
aMUHOB.

AMHUHOKHMCI0THI. Bejkn. AMUHOKUCIOTHI Kak aM(OTEpHble OpraHHYECKHe
coenuHeHus. [ nmuuH. Peakuns nonmvkonaeHcanuu. Ilentuanas cea3b. [lepsuunas,
BTOpPUYHAsl, TPETUYHAs CTPYKTypbl OenkoB. KauecTBeHHBIE peakiuu Ha OEJKU.

I'maponus. Jlenarypanusi. buonornueckue QyHKIIMN OETKOB B OpraHU3Me.
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Jemoncmpayuu. OxkucieHue crnupra B anpieruj. KadecTBeHHas peakuus Ha
MHOIOAaTOMHBIE cnupThl. PacTBopuMOCTh (¢eHona B BOAE IIpU  OOBIYHOM
TeMrmeparype ¥ Tpu HarpeBaHuu. KauecTBeHHble peaknuu Ha (PEeHO.
KagecTBeHHbIE peakuMu Ha  albAeruibl. B3auMonmencTBue  ITIIOKO3BI €
rugpokcugoM Meau(Il) kax anpnermpocnupra. KadecTBeHHas peakuus Ha
Kpaxmai. L{BeTHble peakunu OENKOB.

Jlabopamopnwie onvimpl. CpaBHEHHE CKOPOCTH MCHIAPEHHs BOABI M 3TAHOJIA.
PacTBOpuMOCTE ImuuepuHa B BoJE. XHMHUYECKUE CBOWMCTBA YKCYCHOU KHCIIOTBI.
Onpenenenue HeNpeaeaIbHOCTH PACTUTEIBLHOTO Maca.

Ilpaxmuueckasa padboma. VInenTupukanus OpraHiyeCcKux COCAUHEHNH.
Opranunyeckasi XMMHs M 00LIECTBO

buorexnonorus. Ilepuonsr e€ pas3Butus. Tpu HampaBieHHUs OHOTEXHOJIOTHUU:
reHHas (WM TeHETUYeCKas) MHKEHEpHs; KJIETOYHasi MHKEHEpHs; Ouojorunyeckas
uHxeHepus. leHermueckn  MmoaudpuuupoBaHHele  opranusmMel (IMO) wu
TpaHcreHHas: nponykuusi. Kinonuposanue. MIMmoOmin3oBaHHble (pepMEHTHI U HX
IPUMEHEHUE.

IMosmmepsbl.  Knaccudukanus  nomumepoB.  VIcKycCTBEHHbBIE — MOJIMMEPBIL:
LEJUTYJIOU, alleTaTHbIN IIENK, BUCKO3a, LeJI0(]aH.

Cunrerndeckne nmojuMepbl. CriocoObl MOIYYEHHS] TOJMMEPOB: MOJIUMEPU3ALIHS
u noymkoHaeHcanus. CuHTeTHyeckue Kaydyku. llmactmaccsl: mosmcTupod,
Te(I0H, MONMMBUHUIXJIOpUA. CHUHTETHUYECKUE BOJIOKHA: KalpoOH, HAMJIOH, KeBiap,
JIABCAaH.

Jemoncmpayuu. KoeKIuu MIaCTMAcC, CAHTETUYECKUX BOJIOKOH M W3JEIUM U3
HUX. PasmoxeHue mepokcuaa BOAOPOAAa C TMOMOIIBIO KaTana3bl HNPHUPOIHBIX
0OBEKTOB.

Jlabopamopnvie onvimpl. 3HAKOMCTBO ¢ oOpaslamMHu INIaCTMAcC, BOJIOKOH U
Kay4yyKOB.

Ilpakmuueckan padoma. Pacnio3HaBaHuE MJIACTMACC U BOJIOKOH.
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Copep:kanue kypca. 11 knacc. ba3oBblii ypoBeHb
CrpoeHue BeliecTn
OcHoBHbBIE CBeJleHUSl 0 CTpoeHuu atomMa. CTpoeHHUE aroMa: sIAPO U AJIEKTPOHHAs
obomouka. M3orombl. XuMuueckuil 37meMeHT. Bbonbioi aapoHHBIA KoJUTanzep.
YpOBHU CTPOCHMS BEIIECTRBA.
Iepuoauueckasi cucremMa xuMudeckux iemMeHToB /[. . MenaesieeBa B cBere
Y4eHHUsi 0 CTPOeHun aromMa. OU3NYECKUN CMBICI HOMEPOB: 3JIEMEHTA, MEepUoa,
rpynmbl.  BajeHTHbIe 3JIeKTPOHBI.  DJEKTpOHHAs KOHQUTypaius aToMOB.
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB JJIEMEHTOB B IMEpUOAaX U TpyImax.
DNEKTPOHHBIC CEMENCTBA XUMUYECKUX AJIEMEHTOB.
duiiocopcxkue ocHOBbl 00mHOCTH Ilepumoamyeckoro 3aKoHa M TEOpPUH
XHMH4YeCKoro crpoenus. IIpennoceuiku oTkpsiTHs [lepromnyueckoro 3akoHa u
TEOPUU XHWMHUYECKOIO CTpOeHHUA. Poiib JIMYHOCTM B MCTOpUM XUMHHU. Poib
MPAKTUKHU B CTAHOBJICHUU Y PA3BUTHUU XUMHUUYECKON TEOPHUH.
Honnas xuMudecKkasi CBSI3b M1 HOHHbIE KPUCTAJLUINYeCKHe pelméTKu. KaTroHbl
KaK TPOAYKT BOCCTAaHOBJICHHMS AaTOMOB METAJUIOB. AHMOHBI KakK MPOIYKT
OKHCJICHUS aTOMOB HeMeTauioB. HMoOHHas XMMHYECKass CBA3b M HOHHAs
KpUCTaJUInYeCcKas pemeTka. FIOHbI MPOCTHIE U CIIOKHBIE.
KoBanenTHass  xuMuYeckasi CBfAI3b. ATOMHbIE M MOJICKYJISIPHbIE
KpUCTAJUINYecKHe peméTku. KoBalieHTHasT HENOJsipHas W TOJISIPHAS CBSI3U.
DIEKTPOOTPHUIIATEIPHOCTE. KpaTHOCTh KOBajeHTHOM CBs3u. OOMEHHBIM U
JIOHOPHO-AKIIENITOPHBI ~ MEXaHU3Mbl ~ 00pa30BaHUs  KOBAJEHTHBIX  CBSI3CH.
[TomsipHOCTH CBSI3M W TIOJSAPHOCTH MOJIEKYJIBI. MOJIEKYJISIpHBIE W aTOMHBIC
KPUCTAJJINYECKUE PEMIETKHU.
Merannuueckass  cBA3b. MeTaNIMYECKHE  KPUCTAUINYECKHE  PEIIETKH.
Metannuueckass XUMUYECKasl CBSI3b: HOH-aTOMBI M 3JICKTPOHHBIN Tra3. duznueckue
CBOICTBA METAJIJIOB U UX MPUMEHEHUE HAa OCHOBE 3TUX CBOMCTB. CIIaBbl YEPHBIC U

IIBETHEIE.
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Bongoponnas  xumuYeckas  cBf3b. BojgopogHas — XMMHMYECKas — CBS3b:
MEKMOJIEKYJIIpHAsT W BHYTPUMOJEKYJApHAs. 3HAUEHUE BOJOPOAHON CBSI3U B
IPUPOJIE U KU3HH YEIOBEKA.

Honumepsl. [lomuMmepsl, HX TONy4YEHUE: PEAKIUU NOJMMEPHU3ALUU U
nonukoHieHcanuu. [Inactmaccsl. Bomokna. Heoprannueckue nonumepsl
HNucnepcHble cucrembl. JlucmepcHble cuctembl: aucrnepcHas (aza u
nucnepcronHasi cpena. Knaccudukanuss IUCIEPCHBIX CHCTEM [0 arperaTHomMy
COCTOSIHHIO M TI0 pa3Mmepy 4dactuil ¢asbl. [ pyboaurcnepcHble CUCTEMBI: IMYIIbCHUH,
CYCIIEH3UH, a’p030JH1. TOHKOAMCIEPCHBIE CUCTEMBI: 301U U renu. CuHepe3uc u
KOAryJISIUSI.

Jemoncmpayuu. Paznuunbie (opmbl [lepuonnyeckoil CUCTEMBI XUMHUYECKHX
anemeHToB /. M. MeHnneneeBa. Mozaenb KpUCTAINIMYECKOM PEMIETKU XJIOpHAA
HaTpusi. OOpa3ibl MUHEPAJIOB ¢ MOHHON KPUCTAJUTMYECKOW PEIIETKOM: KaJbIUTa,
rajguTa, MOJIEIN KPUCTAIMYECKUX PEHIETOK «CYXOro JibJa» (WiId HOjad), ajiMasa,
rpadura (wim kBapia). Moaenab MoJsIpHOTO 00bEMa Taza. OOpasisl pa3IUnyHBIX
JUCIIEPCHBIX CHCTEM: OMYJIbCUM, CYCIIEH3UH, a3po30JIeM, Telled U 30JIEH.
Koarymsnusa. Cunepesuc.

Jlabopamopnwie onvimpl. MoaenupoBaHUE METAUIMYECKOW KPUCTAIITNYECKON
pem€rku. [lenarypanus Oenka. IlomyuyeHue 5MylIbCHM PACTHTENBHOTO Macia.
[TonyuyeHne CycHEH3UM «U3BECTKOBOIO MoJIoKay. llolydeHue KOJIIOMIHOTO
pacTBopa KypUHOTO Oelika U HCCJIEeI0OBAaHHE €ro CBOMCTB C MOMOILBIO JIa3epHOU
YKa3KHu.

XuMHYeCKHe peakunu

Knaccupukanuss xumuuyeckux peaknuii. Peakiuu 0e3 H3MEHEHHsS COCTaBa
BELIECTB:  AUIOTPONU3AalMKM W u3oMepu3auuu. [lpuyuHbl  ammoTponumu.
Knaccudukarmuss peaknuii mo 4uCIy U COCTaBy pPEAarcHTOB M MPOAYKTOB U TIO
TerioBoMy 3¢ dexTy. TepMOoXuMHUUECKHE YPaBHEHUS PEaKIIHil.

Cxopocth xumMuyeckux peakuuii. CKOpOCTh XUMHUYECKOU peakiuu U (haKTOpbI

e€ 3aBUCHUMOCTH. npupoaa pearnpyrommnx BCIICCTB, Iiomaab nux
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CONPUKOCHOBEHUSI, TEMIIEpaTypa, KOHIEHTpAllUs W HaJIU4he KaTajlu3aropa.
Karanu3. ®epmenTsl. UTHTHOUTOpPHI.

XuMuYecKoe paBHOBecHe M CHOCO0ObI ero cMemeHusa. OOpaTUMbIE peakivu.
OO6mrasi XapakTEepUCTUKA pEaKIMU CHUHTE3a aMMHaka U YCJIOBHUSL CMEIICHUS
PaBHOBECHSI IPOU3BOICTBEHHOTO MTPOIIECCA BIIPABO.

I'uapoaus. ['vaponus HeoOpaTuMblil U 00patumMblid. Tpu ciaydast THAPOIU3A COJIEH.
Ponb ruaponusa B oOMeHe BeecTB. Posb ruaponnsa B 3HEPreTHIecKoM 0OMEHe.
OKHCANTEILHO-BOCCTAHOBUTEIbHbIE  pPeaKluH. Crenenn OKHUCJICHUS.
OxucnauTenb U BOCCTaHOBUTENb. OKHUCIEHHE W BOCCTAHOBJICHUE. DJIEKTPOHHBIN
OaJaHc.

DJIEKTPOJIN3 paciuiaBoB M pacTBopoB. IIpakTudeckoe mnpuMeHeHue
3aeKTpoJm3a. ['anpBaHomiactuka. ['anpBanocrerus. PagunupoBanue.
Jlemoncmpayuu. DK30- U SHIOTEPMUYECKHE peakUuu. TEIIoBbIE SIBICHUSA TPHU
PaCTBOPEHUH CEPHOM KHUCJIOTHI U AMMHUAYHOW CEJIUTPBI. 3aBUCUMOCTH CKOPOCTH
peakuMd OT MPUPOIBI BEIIECTB HAa MPUMEPE B3aUMOJCUCTBUS PACTBOPOB
Pa3IMUHBIX KHUCJIOT OJWHAKOBOM KOHIICHTPAIIMU C OJWHAKOBBIMH KyCOUKaMU
(rpaHysaMM) IIMHKA U OAMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, IUHKA,
JKeJe3a) C pacTBOPOM COJITHOW KHUCIIOTHI. B3ammojeicTBue pacTBOPOB CEPHOU
KHCJIOTBI C pacTBOpaMHM THOCY/Ib(aTa HaTpus pa3IMyHON KOHIIEHTpAllUU U
Temieparypsl. Mojenp KUIsIero ciios. Pas3noxkeHue nepokcuaa BOAOPOAA C
MOMOIIIbI0O HEOPraHWYECKUX KaTajJu3aTopoB (cCojel »xkejeza, Hoauia Kailus) U
NPUPOJIHBIX OOBEKTOB, COAEpPKAIMX Karajazy (Cblpoe MsCO, KapTodeb).
[IpocTeine OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIHUU: B3aWMOJCUCTBUE
IMHKa C COJISHOM KucioTod u kene3a ¢ cyinbdarom wmeau(Ill). Mopens
AneKTponau3épa. Moiesib 3EKTPOIM3HON BaHHBI JIJIS MIOJTYYEHUS A TFOMUHUS.
Jlabopamopnule onvimul. 1IpoBenieHre peakiuii, UAYIMIUX 10 KOHIA, [0 MPaBUITY
beprone. PasnokeHue mepokcuja BOAOpPOJA C MOMOIIBI0 JUOKCHAA MapraHua.

Cmemenue pasHoBecuss B cucteMe Fe’' + 3CNS™ < Fe(CNS);. Hcnbitanue
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WHJMKAaTOpaMU CpeIbl pacTBOPOB COJIEW PA3JIMYHBIX TUNOB. B3aumonenicteue
pactBopa cyabsdara meau(ll) c xene3oM U rUAPOKCUIOM HATPHUSL.

Ilpakmuueckan paboma. PemieHWe SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«XUMHUYECKas PEAKIIUSD).

BeniecTBa u X cBOMCTBA

Metanabl. O0mue gundyeckue cBoiicTBa MeTaioB. Kinaccudukaiiyis MeTaiios B
TeXHHKe M XuMuu. OOmuMe XUMHUYECKHE CBOICTBA METAJUIOB. YCIIOBHUSA
B3aUMOJICHCTBHSI METAJJIOB C paCTBOPaMU KUCIIOT U CoJield. MeTauioTepMusl.
Hemeranibl. biaaropoansie rasel. Hemeramisl kak okuciaurenu. Hemerambsl kak
BOCCTaHOBUTENHU. Psii snexkTpoorpuuarenbHOCTH. MHepTHBIE win OnaropoaHbie
rasbl.

KuciioTel Heopranuyeckue U opranudeckue. KucioTel ¢ TOUKH 3p€HUS aTOMHO-
MOJIEKYJIIDHOTO y4eHHMs. KHCIIOTBI ¢ TOYKM 3pEHUs TEOPUM AIIEKTPOJIUTHYECKON
aucconuranui. Kuciorsl ¢ TOUKM 3peHHs] TPOTOHHOW Teopuu. O01re XUMUYECKHe
cBoiicTBa KucIoT. Kinaccudukanus Kucior.

OcHOBaHHMSI HEOPraHW4YecKue M opraHuveckue. OCHOBAHMS C TOYKU 3PEHUS
aTOMHO-MOJIEKYJSApHOTO  ydeHHs. (OCHOBaHHWA C TOYKM 3PEHUS TEOPUHU
AIIEKTPOINTHUYECKON nucconuanuu. OCHOBAaHMS € TOYKM 3PEHUS MPOTOHHOMN
teopun. O01IMEe XUMHUYECKUE CBOMCTBA OCHOBaHM. Kitaccudukanus ocHOBaHUH.
AM@oTepHbIe cOeIUHEHUS] HeOpraHuveckue M opraHuveckue. AmMQpoTepHbIE
OKCcUIbl M TUIpOKcUIbl. [lonmydyeHue u cBoiicTBa aM(OTEPHBIX HEOPraHUYECKUX
COCIMHEHUA. AMMHOKHCIOTBI — amM(pOTEpHbIE OpPraHUYECKUE COCAUHEHUS.
[lenTrael v enTUaHAS CBA3b.

Coumn. Knaccudukamus coneil. KEcTKoCcTh BOIBI M CIOCOOBI €€ yCTpaHEHHS.
[lepexon kapOoHara B rugpokapOoHar u ooparHo. OOIIMe XUMUYECKUE CBOMCTBA
COJIEH.

Jlemoncmpayuu. Komeknus METAJLIOB. Komeknuus HEMETAILIOB.
B3auMonencTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeApro. Bcembimka

TEPMUTHOM cMmecH. Bcmbika 4€pHOro mopoxa. BeITECHEHHE TaJOT€HOB U3 UX
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pacTBOPOB JPYrMMH rajoreHamu. B3amMopencTBre MapoB KOHLIECHTPUPOBAHHBIX
PacTBOPOB COJISIHOM KUCJIOTHI U aMMHaKa («IpIM 0e3 orus»). [lomydyenne ammuaka
U M3y4deHue ero cBorcTB. [lomydenne am¢poTepHOTO THAPOKCUAA U U3YUCHHUE €T0
cBOMCTB. [lomyuenue :KECTKOM BOJBI M yCTPAHEHUE €€ KECTKOCTH.

Jlabopamopnuvie onwvimel. llomyyeHue HEPACTBOPUMOIO THAPOKCHAA H  €r0
B3aHMOJICCTBUE C KHUCIOTOW. MccnenoBaHWe KOHLIEHTPUPOBAHHBIX PACTBOPOB
COJITHOM M YKCYCHOW KHCIIOT KareJlbHbIM METOAOM IpH UX pa30aBlIEHUU BOIOU.
PaznuuHble ciiydan B3aUMOJEMCTBUSI pacTBOPOB COJIEM ATIOMUHHS CO WIEJIOYBIO.
YcrpaneHue KECTKOCTH BOJIBL.

Ilpakmuueckaa paodoma. PelieHNe -SKCIEPUMEHTAIBHBIX 3aJad IO TEME
«BemiecTBa 1 UX CBOWCTBaY.

XHMMHUA M COBPEMEHHOE 00111eCTBO

Xumunueckas TtexHosorus. IIpoussoacreo ammuaka u MeTaHoJs1a. XuMU4ecKas
TEXHOJIOTHUSI. XHUMUYECKHE MPOLECCHI, JIEKAIIUE B OCHOBE IPOU3BOJICTBA aMMHAaKa
W MeTaHoyMa. XapaKTepucTUKa 3TUx TmpoieccoB. OOmuMe Hay4dHbIE MPUHIIUIIBI
XAMHUYECKOTO MPOU3BOJICTBA.

XuMHu4yeckasi rpaMOTHOCTh KAK KOMIIOHEHT OO0IIeld KYJbTYPbl 4YeJIOBeKa.
MapkupoBka yMaKOBOYHBIX MAaTepUaNIOB, JJIEKTPOHUKA U OBITOBOM TEXHUKH,
AKOJIOTUYHOTO TOBapa, MPOJYKTOB MUTAHUS, STUKETOK MO YXOy 32 OHAEKIOH.
Jemoncmpayuu. Mopenb TPOMBIIUIEHHOW YCTAaHOBKM IIOJYYE€HHUsSI CEPHOU
KUCIIOTHl. Mojienb KOJIOHHBI CHHTE3a amMMmuaka. BumeodparMeHTHI W Claibl O
CTEIIEHU SKOJIOTUYECKON YUCTOTHI TOBApA.

Jlabopamopnvle  onvimwbl.  VI3yueHue  MapKUpPOBOK  pPa3jIUYHBIX  BUJOB

IMPOMBIIIIJICHHBIX U ITPOAOBOJIBLCTBCHHBLIX TOBAPOB.
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3. TemaTuueckoe MNJIaHUPOBAHHUE.

10 kaace. Opranudeckas xumus. ba3osbiii ypoBenn (1 yac B Hexen10, Bcero 34 yaca)

O.C. TI'aOpuensin

Ne | Tembr KosmuecTBo yacoB
[To mporpamme dakTuyeckoe
1. [TpenmeT opranndeckon 2 2
xumud. Teopust cTpoeHHs
OPraHUYEeCKUX COCIMHEHUN
A. M. bytnepona .
2. YIeBoAOpOABI ¥ KX 12 12
TIPUPOIHBIC UCTOYHUKH.
3. Kucnopon- u 14 14
a30TCOoJIepIKAIITHC
OpPraHu4eCKHe COCAMHEHUS
4. Oprannueckasi XuMus 1 5 5
0011eCTBO
[ToBTOpeHue u 060061IeHIE 2 1
kypca. [logseneHre ntoros
yueOHOro roja.
Htoro 35 34
KoHTponbHbIe paboThI 2 2
[TpakTrueckue paboThl 2 2

11 kanace. Oprannyeckasi xumusi. ba3zoBbiii ypoBens (1 yac B Heesn1o, Bcero 34 yaca)

0.C. T'adpuensin

No | Temnt KonnyectBo yacoB
ITo mporpamme (akTuueckoe

1. CrpoeHue BeriecTsa. 9 9
2. XUMHYECKUE PeaKIuu 12 12
3. BemecTBa, nx cBoicTBa 9 9
4. XHUMHSA U COBPEMEHHOE 4 4

00I1eCTBO.

[ToBTOpeHue u 060061ICHIE 1 1

kypca. [logsenenue ntoros

yueOHOro roja.

Htoro 35 34

KontpomnbsHbie paboThI 2 2

[IpakTuyeckue paboThl 2 2
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le/IMepHOG TEMATHYICCKOC IVIAaHUPOBAHUE KypCa 10 xkacca

(1 u B HEmemr0, Bcero 35 4, U3 HUX 2 4 pe3epBHOE BpEMs)

OcHOBHBbIE HAIIPABJIEHUS

S g g g XapakTepucTHKA OCHOBHBIX BI/10B BOCIHTATEILHO
2 g = 5 Tema ypoka OcHoBHOe coepskaHue ypoKa AeATeJbHOCTH 00yyaromuxcs (Ha NeATENBHOCTH
= 2= S g YPOBHe Y4eOHbIX el cTBUI)
=B
1—2 Tema 1. Ilpeamer opranuyeckoii xumuu. Teopusi CTpoeHHMs1 OPraHNYeCKUX coeJuHeHuid A. M.
Bytaeposa (2 4)
1 1 IIpenmer oprannueckoit Oprannyeckue BeImecTna: XapakTepu3oBaTh 0COOCHHOCTH COCTaBa 1.ITatpuoTryeckoe
XUMUHU MIPUPOZHBIE, HCKYCCTBEHHBIC U U CTPOEHUSI OPTraHUYECKHUX BEIIECTB. BOCIIUTAHUE
cunrerndeckue. OcobeHHOCTH Knaccudunuposars ux Ha OCHOBE 2.I'pakiaHcKoe
COCTaBa U CTPOCHHSI OPraHUIECKUX MIPOUCXOKACHUS U TIepepabOTKH. BOCHHMTAHNE
BellecTs. Butanusm u ero xpax. ApryMEeHTHUPOBaTh HECOCTOSTEIHHOCTh HPABCTBEHHOE BOCITUTAHUE
[lonsiTie 00 yrmeBogoponax. BUTAJIN3MA. N
[Hemoncmpayuu. 1lnasnenue, OnpenensaTs OTIHYUTEIHHBIC AcTen 3{ a4 OCHOBC
0OyTJIUBaHUE W TOpEHHE 0COOECHHOCTH YIIICBOAOPOIOB. POCCHHCKIX .
OpraHMYECKUX BemecTs. Monenu TPaIMIIHOHHBIX HCHHOCTCH
MOJIEKYJT OPTaHHYECKHX COCANHCHUM 5)momyssipu3anus
Pa3HBIX KJIaccoB (IIapOCTEPKHEBBIE HAyYHBIX 3HAHUHU CPEJIU
n 00séMHBIC). OnpeneseHue neTer (eHHOCTH
3JIEMEHTHOTO COCTaBa OPraHUYEeCKUX Hay4YHOTO TTO3HAHU)
coezunenuid. [loprperst A. M. 6)(hU3HUECKOE BOCITUTAHHE
bymieposa, ) u GopMHUpOBaHUE
. A. bepuenuyca, ®@. Bénepa KYJIBTYDBI 310POBbS
7)TpynoBOe BOCIIUTAHUE U
npogeccuoHaaIbHOe
CaMOOIpEECTICHNE
8)aKosioruyeckoe
BOCITUTaHWE
2 1 OCHOBHBIE TTOJIOKCHUS OCHOBHBIC TTOJIOKCHUS TCOPUH @opmynuposams OCHOBHbIE MTOJIOKEHUS 1,5,7

TEOPUH XUMUYECKOTO
CTPOCHUSA
A. M. bytieposa

XUMHUYECKOTO CTPOEHHUS
A. M. bytnepoBa. BaneHTHOCTB.
CrpykrypHBbI€ (OPMYIIBI — MOJTHBIE

TEOPUU XUMHUYECKOTO CTPOCHUS
A. M. bytneposa.
Paznuyare NOHATHS «BAJTEHTHOCTH) U
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u cokpaiénnsie. [Ipoctoie
(ommHApHBIC) W KpaTHBIC (IBOWHBIE 1
TPOIHEIC) CBsA3U. M30MepHI U
n3oMmepus. BzanMHoe BIusiHUE
aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. 1loptpersl

A. M. bytneposa, O. ®panknanna,
@. A. Kekyre.

JlabopamopHnyvie onvimoi.
Nsrorosnenne monenei
OpPraHUYEeCKUX COCTUHEHUN

«CTEeTeHb OKUCIICHHS.

CocTaBnaTh MOJIEKYISIPHBIC U
CTPYKTYpHBIE (DOPMYIIBI.
Knaccudummpopars KOBaIeHTHBIE CBSI3H
10 KPaTHOCTH.

OOBSCHATH SIBICHUE H30MEPHH U
B3alIMHOE BJIMSHUE aTOMOB B MOJIEKYJIE

3—14

Tema 2. YriieBonopoabl U UX NPUPOAHbIE HCTOYHMKH (12 4.)

3—4

AJKaHEbI

AJKaHBI, W TIpeieTIbHEIC
yrieBogopobl. ['oMonorudyeckuit psia
aJIKaHOB U ero o0mast popmyrma.
CrpykTypHas U30Mepus yIiepoIHON
uenu. Pagukanel. Homenkinatypa
alKaHOB. XMMHYECKHE CBONCTBA
aJIKaHOB: TOpEHUE, PeaKIH
3aMenieHus (raJoreHupOBaHuE),
peaxus pa3ioKeHUs] METaHa,
peaxuus AeruIpUpOBaHUS 3TaHA.
Jlemoncmpayuu. T'opeHue ankanos (B
TOM YHCJIE U U3 pe3epByapa ra3oBoi
3axurajiku). OTHOIIEHHE aJIKaHOB K
pacTBOpaM NepMaHraHaTa Kajivs U
OpoMHOI1 BozIE.

JlabopamopHnyvie onvimbi.
OOHapyKeHre POTYKTOB TOPEHUS
CBEUH

Onpenensats NpUHAAIEKHOCTD BELIECTB K
Pa3NUYHBIM THIAM (IIPeAeIbHBIM WIN
HeNpeneNbHbIM) U Ki1accam
YIJIEBOAOPOOB.

HaspiBaTh UX 10 MEXAYHAPOIHOU
HOMEHKJIAType, XapaKTepH30BaTh
CTPOEHHUE U CBOMCTBA BayKHEUILINX
MPEACTABUTEIIEH aJIKaHOB.

Habxnronath 1 onuchIBaTE XUMUYECKUHA
9KCHEPHUMEHT € MTOMOILBIO POJHOTO A3bIKA
U S3bIKa XUMUH.

O060011aTh 3HaHUS U A€TaTh BHIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHHS CBOWCTB

YIIIEBOAOPOA0OB B TOMOJIOTMYECKUX psaiax.

Paznuuath noHATUS «M30MEpP» U
«TOMOJIOTY

1,2,5,7,8
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AnKeHbl

HenpenenbHeie yrineBogopoIsl.
Anxensl. OtuinieH. [omonornueckuit
psin ankeHoB. CTpYKTypHas U
MPOCTPaHCTBEHHAS
(reomeTpuueckas) H30MEpPHS.
IIpoMbInIEHHOE TIOJTyYEHNE
AJIKEHOB: KPEKHHT U
JeTUIPUPOBAHKE AJIKAHOB.
JlaGoparopHoe MoTydeHHnEe dTUICHA
— peakuus Jeruaparaniy 3TaHoja.
Peakiuu npucoeanHeHus:
THJIpaTanys,
THJIPOTATIOTeHUPOBaHKE,
ranorenupoBanue. [IpaBuio
MapxoBHHKOBa. OKHCIIEHHE
ankeHoB. KayecTBeHHbIE peaklny Ha
HeTpeeNbHbIE YIIIEBOAOPOIBL.

Ha3piBaTh ajgkeHbl 10 MEXIyHAPOIHON
HOMEHKJIAType.

XapakTepu30BaTh C MOMOIIBIO POJHOTO
SI3bIKA U SI3bIKa XUMHH CTPOEHUE,
CBOIfcTBa, CIIOCOOBI MTOTy4YeHHs 1 00J1acTH
MIPUMEHEHHUS ITUJICHA.

Habnronath, caMoCTOSTENBHO TPOBOANUTH
U OTIACBHIBATH XUMUYECKUH S3KCIIEPHMEHT.
YcTaHaBIMBATh 3aBUCUMOCTD MEXTY
TUIIOM CTPOEHHMS YIIIEBOJOPOAA H €T0
XUMHYECKHMH CBOMCTBAMH Ha MIPUMEPE
JIOTHYECKUX CBA3EH: IPEACIIbHBINA —
peakuyy 3aMelIeHus, HeTIpeIeTbHbBIN —
peaklyu IpUCOETNHEHNS

1,2,5,8
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Lemoncmpayuu. Ilonyyenue sTuneHa
peakIeit neruapaTaiy 3TaHoja,
€ro TOpPEeHUE U OTHOIICHHE

K pacTBOpaM IepMaHTaHaTa Kajus U
OpOMHOM BOJIE

Ankanuensl. Kayuyku AnKanueHsl, WId THCHOBBIC HaspiBaTe queHbI 0 MEXAYHAPOIHOU 1,2,5,6,8
yreBoaoposl. ConpsikEHHbIC HOMEHKJIaType.
muenbl. byraanen-1,3, nzonpeH. XapakTepu3oBaTh ¢ MOMOIIBIO POAHOIO
Peakrmus Jlebenera. Peakiim sI3bIKA U SI3bIKA XUMHH CTPOCHHE,
MIPUCOCIUHEHHUS AJTKATUCHOB. CBOWCTBA, CIIOCOOBI MOJTyYSHHSI U 00JIaCTH
Kayuyku: HaTypanbHbIH, NPUMEHEHUS KayyyKOB.
cuHTeTHYeCcKue (OyTaIneHOBEIH, HabmronaTs 1 onmuchIBaTh XUMUYECKUI
M30IPEHOBBIN). Bynkanuzanus JKCIIEPUMEHT
Kayuyka. Pe3una. DOOHUT.
Lemoncmpayuu. Paznoxenue
KaydyKa [Py HarpeBaHUM,
HCIIBITAHUE TIPOAYKTOB PA3IOKCHHUS
Ha HempeneabHOoCTh. Komekius
«Kayuykuy.
JlabopamopHnyvie onvimol.
HccnenoBanue CBOMCTB KayqyKOB
AJIKUHEBI ALIETUICHOBBIE YIIIEBOAOPOIBL, UIU Ha3spiBath 1o MexxayHapoIHON 5,6,7.8

ankuHel. [lonyueHne U nmpuMeHeHNE
areTwieHa. XMMHUYECKHe CBOMCTBa
arleTHIeHa: TOPeHHe, PeakIuu
MIPUCOEANHEHUS:
THJIPOTATIOTeHUPOBaHKE,
raJIOTeHUPOBAHKE, THPATAIIHS
(peakuus Kydeposa). Bunmmxmopun,
MOJTMBHHUIIXJIOPU/I.
Hemoncmpayuu. Ilonyyenue
alleTWIEHa peaKkyeil ruIpoan3a
KapOu1a KaJbIysl, €ro TOpeHre u
OTHOIIICHUE

K pacTBOpaM NepMaHraHaTa Kauus 1
OpoMHOI1 Bozie

HOMEHKJIATYpE aJIKHHBI.
XapakTepnu3oBarh ¢ MOMOIIBIO POJHOTO
SI3bIKA U SI3bIKA XMMHHU CTPOCHUE,
CBOWCTBA, CIOCOOBI MOIYyYEHHS U 00JIACTH
MPUMEHCHUS alleTUIICHA.

Ha6mronate 1 OMMChIBaTh XUMHYECKHIA
AKCHEPUMEHT.

Paznuuark 0coOEHHOCTH peakIuii
NPUCOCANHCHHUA Y all€TUJICHA OT TAKOBBIX
y dTHIICHA
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9 ApeHbl ApomaTtrdecKue yrieBOIOPOIbL, WK | XapaKTepru30BaTh C TIOMOIIHIO POTHOTO 1,5,8
apensl. benson: ero crpoenue, SI3BIKA U S13bIKA XUMHUH 0COOEHHOCTH
HEKOTOpbIe PU3NUECKUE U CTPOCHHUS, CBOWMCTBA U 00JacTH
XUMHYCCKHE CBOMCTBA (TOpeHue, TIpUMEHEHUsT OCH3071a.
peaxkuy 3aMeLeHNs — Habnronats 1 onuceIBaTh
raJoreHUPOBaHUE, HUTPOBAHMHE), JeMOHCTPALMOHHBIA XUMHYECKHUH
MOJTy4YeHUE U IPUMEHEHHE. 9KCIIEPUMEHT
DKCTPAaKITHSI.
Jemoncmpayuu. ViccnenoBanue
CBOMCTB O€H30J1a C TOMOIIBIO
ObITOBOTO pacTBopuTes «CoabBEHTY
10 [Ipuponnsiii ra3 [Ipupoanslii ra3, ero cocras. XapakTepu30BaTh C MOMOIIBIO POJHOTO 1,5,7,8
[IpeumyiecTBa NpUPOAHOTO ra3a SI3bIKA U SI3bIKAa XUMHH COCTAB U
KakK TOIUIMBa. XUMHYeCKas OCHOBHBIC HaAIIpaBJICHUA UCIIOJIb30BaAHUA
nepepadoTKa MPUPOIHOIOo rasa: U nepepabOTKK NPUPOIHOTO Ta3a.
KOHBCPCHA, ITUPOJINS. Cunres-ras u YcranaBnuBaTh 3aBUCUMOCTD MCKOY
€ro HMCIIOJIb30BaHHUE. 00bEMaMu TOOBIYU IPUPOIHOTO Ta3a B
Hemonctpaunu. Kapra none3nsix P® u GromxeroMm.
rnckonaemMeix PO Haxoautb B3aUMOCBS3b MEXAY
H3y4aeMbIM MaTepuaioM U Oyayiiei
po¢eCCUOHATIBHOM NesITENbHOCTHIO.
CoOmtonaTh mpaBuila 3KOJIOTHYECKH
IPaMOTHOTO TOBEACHUS U 6E30IMacHOTO
oOpallieHHs ¢ TPUPOIHBIM ra30M B OBITY U
Ha MPOU3BOJICTBE.
11 Hedtb u ciocoOwr eé [omyTHBIH HEPTSIHOH ra3, ero XapakTepu3oBaTh COCTaB U OCHOBHBIE 1,5,7,8

nepepaboTKu

cocTaB U (PaKIK — Ta30BbIii
OeH3WH, IPOoNaH-0yTaHOBAasl, CyXOu
ra3. Heds, e€ coctaB u
nepepadoTKa U TeperoHKa, KPeKHHT,
pudopmunr. HedrenpomyKThl.
OxTaHoBoe 4nCII0 OCH3MHA.
Hemoncmpayuu. Konnexuust «Hedts
1 He(PTEenpOaYKTh»,
BUACOPPArMEHThI U CIai bl
«Ileperonka HedTn»

HanpaBJieHHS UCTIONB30BaHUS U
riepepaboTKu HETH.

YcTaHaBIUBATE 3aBUCUMOCTD MEXKILY
o0bémamu 100buu HeDTH B PD 1
OHOIKETOM.

HaxoauTh B3aMMOCBSI3b MEXKITY
H3y4aeMbIM MaTepuaioM u Oyayiien
podeCCHOHATIBHOM JIESITENbHOCTRIO.
CoOmronaTh mpaBuila 3KOJIOTMYECKH
IpaMOTHOTO MOBEACHUs U 6€301MacHOro
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oOparmieHus ¢ He(TENPOTyKTaMH B OBITY
Y Ha IPOM3BOJICTBE

12 KamenHslii yromis u ero HckomaeMslii yroib: aHTpaLHUT, XapakTepu30BaTh MPOUCXOKICHUE U 1,2,5,7,8
nepepaboTKa KaMeHHBI, Oypblii. KokcoBanue OCHOBHBIE HalpaBJiIeHNUS UCTIOIb30BAHUS
KaMeHHOTo yrs. KokcoBblii ras, U iepepabOTKU KAMEHHOT'O YIS,
aMMHa4Hasl BOJIa, KAMEHHOYTOJIbHAs | YCTaHaBIMBATh 3aBUCUMOCTH MEXTY
cMona, kokc. [azudukanus u 00bEéMaMu 100BIYM KaMEHHOTO yIiisi B PO
KaTaJUTHIECKOE THAPUPOBAHUE 1 OIOIKETOM.
KaMEHHOTO YTJISL. HaxoanuTh B3aMMOCBSI3b MEXIY
Lemoncmpayuu. Komnexnus H3y4aeMbIM MaTepuaioM 1 Oyaymien
«KaMmeHHBIH yronb U NPOAYKTHI €r0 poeccrnoHaANBEHOM JesITENbHOCTHIO.
nepepaboTkm». Buaeodparmentst | CoOmoaaTs MpaBuiTa SKOJIOTHYECKU
cnaias! «Kokcoxumuyeckoe IpaMOTHOI'0 HOBEAEHUs U OE30I1aCHOTO
MIPOU3BOJICTBOY oOpalIeHus: ¢ KAMCHHBIM YIIIEM H
MIPOLYKTaMHU KOKCOXUMHYECKOTO
MIPOU3BOJICTBA B OBITY U
MIPOMBIIUIEHHOCTH
13 [ToBTOpEHuE u TectupoBaHue, pelIeHUE 3a1a4 U BrINonHATH TECTHL, pelaTh 334349 U 5,6,7
00o00mmeHwe YIpaXHEHH TTO0 TeMe YIpaXHEHHS 110 TEME.
[IpoBOAUTH OLICHKY COOCTBEHHBIX
JOCTHKEHUH B YCBOEHUH TEMBI.
KoppekTupoBars cBOU 3HaHUS B
COOTBETCTBUH C INTAHUPYEMBIM
pEe3yIBTaToOM
14 KonTponsnas padora Ne 1 «Teopust ctpoenus oprannueckux coequaenuii A.M. bytneposa. YrneBogoponsn» 5,6,7
15— Tema 3. Kuciiopon- u a3orcogepskamye opranndeckue coequnenns (14 1)
28
15— OnHOaTOMHBIE CITUPTHI @DyHKIMOHAIBHASA THAPOKCHIIbHAS Ha3piBarh criupThl IO MEXAYHAPOIHOU 1,2,5,6
16 rpynna. ['omonorunyeckuii psia HOMEHKJIAType.

MIPEAETbHBIX OMHOATOMHBIX CITUPTOB.
H3omepus nonoxeHus
(hyHKIIMOHAIBHOH TPYTIIHL.
Bogoponnas cBs3bs. Xumuueckue
CBOMCTBA CIIUPTOB. AJlbJIETHUTHAS
rpymma. Peakius srepudukanumy,

XapaKkTepu30BaTh C MOMOIIIBIO POIHOIO
SI3bIKA U SI3bIKA XMMHU CTPOCHHE,
CBOWCTBA, CIIOCOOBI MOTyYSHHSI U 00JIACTH
MIPUMEHEHUS TIPEACTbHBIX OTHOATOMHBIX
cnuptoB Kiaccupuimpopars CliUpThI 10
HMX aTOMHOCTH.

33




cioxxueie 3¢upsl. [Ipumenenne
crupToB. JleHCTBHE METUIIOBOTO U
STUJIOBOTO CIIUPTOB HA OPTaHU3M
YeIoBeKa.

Hemoncmpayuu. OKuCIeHNE CIHPTA

B aNbJeTu. Jlabopamopmvie onvimul.

CpaBHEHHE CKOPOCTH UCTIAPECHUS
BOJIBI 1 ATAHOJIA.

Hao6monaTs, caMOCTOSTEIEHO TIPOBOIUTE
W OTUCBIBATh XUMHUIECKAN IKCIIEPUMEHT

17 MHoroaroMHbI€ CITUPTHI MHoroaroMHble CIIUPTHI. KiraccudumuposaTs CIEPTEHI 110 X 1,5,7,8
OTUICHIIUKOIb, [ THIepuH. ATOMHOCTH.
[Tony4yenue u XxuMu4yeckre CBOMCTBA | XapaKTepU30BaATh C IOMOIIBK POAHOTO
MHOTOAaTOMHBIX CITUPTOB. SI3BIKA U SI3bIKA XUMHUH CTPOSHUE,
KauecTBeHHas peakius Ha CBOWCTBA, CIIOCOOBI MOJTyYSHHSI U 00JIaCTH
MHOI'OATOMHBIC CITUPTHI. MNPUMCHCHHA MHOT'OATOMHBIX CITMPTOB.
AHTUPH3HL WnentndunrpoBaTs MHOrOaTOMHBIC
Jlemoncmpayuu. KauectBeHHast CIIUPTHI C TIOMOIIBIO KaueCTBCHHON
pCaKkuusa Ha MHOTOATOMHBIC CITUPTHI. pCaKkuuu.
JlabopamopHule onvimei. HabmronaTh, caMOCTOSTETFHO TIPOBOJIUTH
PacTBOpMOCTH IIHIIepHHA B BOJIE Y OTIACHIBATH XUMUYECKUH IKCITIEPHUMEHT
18 ®eHon @eHoI, ero CTPOECHUE, MOTyUYECHHE, XapakTepu30BaTh C MOMOIIBIO POAHOTO 5,6,7,8
CBOMCTBA U IMPUMCHCHHUC. A3bIKA U A3bIKa XUMHUH OCO6CHHOCTI/I
KauectBeHnHsIe peakiiu Ha GEHOI. CTPOEHUS U CBOWCTBa (heHOIa Ha OCHOBE
B3anmHoe BansiHUE aTOMOB B B3aUMHOI'O BJIMSAHHA aTOMOB B MOJICKYJIC,
MoJiekysie (eHoa. a TaKKe CIoCOObI TOTYYCHUS U 00J1aCTH
Hemoncmpayuu. PacTBOpUMOCTH MIpUMEHEeHus GeHoa.
(heHoNa B Bozie IpU OOBIYHOM HaOmronare 1 onuceIBaTh
TEMIIEpATYPE U IIPU HArPEBAHUH. JIEMOHCTPALIMOHHBI XUMUYECKUI
KauectBeHHbIe peakiiy Ha GeHOT AKCIEPUMEHT.
Co0bmtonaTh mpaBuiia IKOJIOTHIECKU
IPaMOTHOTO U 6€30MacHOTo 00paIIeHus ¢
TOPHOYHMMU U TOKCUYHBIMH BEIICCTBAMU B
OBITY U OKpYXarolIel cpese
19 AJbaerupl Anpnerunsl. opmanpaerun u XapakTepu3oBaTh C MOMOIIBIO POJHOTO 5,6,7,8

aleTajJbIeru]. XUMHYECKUE
CBOICTBA aJILIETUIIOB.
KauecTBeHHbIE peakiuu Ha

SI3BIKA U S13bIKA XUMHUH OCOOEHHOCTH
CBOMCTB (hopMaibieruja u
aleTaiberuia Ha OCHOBE CTPOCHHUS

34




anpaeruanl. Peakimn
roMKoHAeHcaru. KapOoHmmbHas
rpynna. Keronsl Ha mpumepe
areToHa.

Jlemoncmpayuu. KauecTBeHHbIE
peaKIuy Ha allbJICT U IbI

MOJIEKYJI, CTIOCOOBI MOTYYESHUS U UX
001aCcTH PUMEHEHHUS.

HabmonaTh, OnuMCHIBATH U MPOBOIUTH
XUMHYECKHI IKCTIEPUMEHT.
WneHTrndunnpoBath aabIerupl ¢
MTOMOIIIBIO KAYECTBEHHBIX PEAKIIHIA.
CoOmtonaTh MpaBuiia 3KOJIOTHICCKU
TPaMOTHOTO B OE30TaCHOTO 0OpaITCHIS C
TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMH B
OBITY U OKpYXaIOIIeH cpese

20 Kap6oHoBBIE KUCITOTHI [IpenenbHbIle OAHOOCHOBHBIE XapakTepu30BaTh C MOMOIIBIO POJHOTO 1,5,6,7.,8
KapOOHOBBIE KHCIIOTBI, UX SI3BIKA U S13bIKa XUMHUH 0COOEHHOCTH
TOMOJIOTHYECKUH AL, CBOMCTB KapOOHOBBIX KHCIIOT Ha OCHOBE
MIpeJICTaBUTENH, UX MOIy4YEHUE U CTPOCHUS UX MOJIEKYII, a TAK)KE CTIOCOOBI
MpUMEHEHNE. XMMUYECKHE CBOMCTBA | MOIXyYeHHs U 00JacT MPUMEHEHHUS
KapOOHOBBIX KUCIIOT. Peakuus MYPAaBbUHOM U YKCYCHOM KHCIIOT.
aTepudUKaIuu. Paznuyars obiiee, oco0eHHOE U
Lemoncmpayuu. IlpencraBurenu €IUHUYHOE B CTPOCHUH U CBOMCTBAaX
Pa3IMYHBIX KITaCCOB KapOOHOBBIX OpraHUYeCcKuX (MypaBbUHOU U YKCYCHOM)
KHCJIOT. Y HEOPTaHUYECKUX KUCIIOT.
JlabopamopHnyvie onvimboi. Habxnronats, onucsiBaTh 1 MPOBOAUTD
XUMHUYECKUE CBOMCTBA YKCYCHOU XUMUYECKUH SKCIIEPUMEHT.
KHUCITOTBI CobnronaTh npaBuiIa SKOJIOTHUECKH
IpaMOTHOTO U 0€30MacHOro 00paIIeHus ¢
TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMHU B
OBITY U OKpYKaloLlel cpene
21 Crnoxnsie 3¢upsl. XKupsl | Peakiust srepudukann. CrioxxHbie Pasnuuare peakiuu sTepuduKkaniy Kak 2,5,6,7,8

a¢upsl. JKupbl, HX COCTaB U
TUAPOIN3 (KUCIOTHBIN U MIEIOYHOM).
Mpsuta. I'mapupoBaHue KHPOB.
Hemoncmpayuu. Konnexkuus
CIOXHBIX 3upoB. Komrekmus
xupoB. OOpasip! TBEPIOTO U
JKHJIKOTO MEIIA.

JlabopamopHhule onvimot.
OnpejieneHue HEMPeIeIEHOCTH

00paTuMoit OOMEHHBIH TPOIECC MEKIY
KHCJIOTAaMH M CIIMPTaMH.
XapaxTepu3oBaTh 0COOEHHOCTH CBONCTB
JKHPOB HA OCHOBE CTPOCHHS MX MOJICKYII,
a TaKkxKe Kiaccu(UKauy KUPOB 10 UX
COCTaBY M IPOUCXOXKICHHUIO U
MIPOM3BOJICTBO TBEP/IBIX )KUPOB HA OCHOBE
pacTUTENbHBIX Maced.

Ha ocHoBe peakuyu srepudukanyuu
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PaCTUTECIBHOI'O Maciia

XapaKTepH30BaTh COCTAB, CBOMCTBA U
001aCcTH MPUMEHEHHUS CIOKHBIX 2(PHUPOB.
HabmonaTh, OnuMCHIBATH U MPOBOIUTH
XUMHYECKHI IKCTIEPUMEHT.

Co0ironarh mpaBuiia 3KOJIOTHIECKH
IPaMOTHOTO U 0€30MacHOro 00paIIeHus ¢
TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMH B
OBITY M OKpPYXXAIOMIeH cpefe

22 YreBomsl YreBonbl. MoHOCaxapusl. [ moko3a | XapakTepru3oBaTh COCTAB YIIIEBOIOB. 1,5,6,7
Kak anpaeruaocnupt. Copout. Knaccudunmposars nx Ha OCHOBE
MoOI0YHOKHUCIIOE U CITUPTOBOE CIOCOOHOCTH K THIPOITU3Y.
Oopoxxenne. POTOCHHTES. OnuceIBaTh CBOMCTBA ITTIOKO3bl KAK
Hucaxapuasl. Caxapo3a. BEIIECTBA C ABOMCTBEHHOH (DyHKIMEH
[onmucaxapuapl: kpaxmad, (ampmermoocnupTa).
LEJUTION03A. YcraHaBIUBATh MEXKIPEIMETHBIE CBS3H
Jemoncmpayuu. Bzaumozneincreue XVMHUU 1 OMOJIOTHH Ha OCHOBE PACKPBITHS
DIIOKO3HI ¢ TuapokcuaoM Meau(1l) OMOJIOrMYECKON POJTH M XUMHUYECKUX
KaK ajbAeTUI0CIUPTA. CBOMCTB BaXKHEHIIMNX NpeICTaBUTENEH
KauecTBeHHas peakys Ha KpaxMasl. | MOHO-, I~ ¥ [IOJIMCAXapHIOB.
Jlabopamopnvie onvimul. Habxnronath, onuceBaTh ¥ MPOBOAUTD
OOHapyXeHne KpaxMania B XUMUYECKHN KCIIEPUMEHT.
MPOIYKTaX MUTAHUS CoOmronaTh mpaBuiia TEXHUKN
0e3omacHOCTH TIpH paboTe B KaOMHETE
XUMHUU
23 AMMHBI AMuHOrpynna. AMHUHBI IpeeiabHble | XapaKTepU30BaTh C MOMOIIbIO POAHOIO 2,5,6,7

Y apoMaTH4ecKue. AHWINH.
ITonyuenue amuHoB. Peakius
3uanHa. XUMHUYEeCKHE CBOMCTBA U
MPUMEHEHNE AMHHOB.
JHemoncmpayuu. Iloptper H. H.
3unuHa. Kojnekiys aHMIMHOBBIX
KpacuTenei.

JlabopamopHhule onvimot.
HsroroBnenne Mojienneii aMuHOB

SI3BIKA U SI3BIKA XUMHUH 0COOCHHOCTH
CTPOCHHUSI U CBOMCTB aMHUHOB M aHWJINHA,
B YaCTHOCTH, HA OCHOBE B3aUMHOT'O
BIIUSTHYSI aTOMOB B €70 MOJIEKYIIE, a TaKXKe
CIOCOOBI TIOYYCHHUS U 00JIaCTH
MIPUMEHEHUS aHUJIMHA.
ApPryMeHTUPOBATh YYBCTBO TOPJIOCTH 32
JOCTHKEHUSI OTEUECTBEHHOU
OPraHU4YeCKON XUMUHU.

CoOmtonaTh mpaBuiia IKOJIOTUIECKU
IrpaMOTHOTO ¥ 0€30MacHOTr0 OOpaIIeHNUs C
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TOPIOYMMH 1 TOKCHYHBIMH BEIIECTBAMU B
OBITY M OKPYXXAIOMIeH cpefe

24 AmunHokuciotel. benku AMMHOKUCIIOTBI KaKk aM(OTEPHEIC OnuckeiBaTh CBOMCTBA AMUHOKHUCIIOT KaK 1,5,6,8
OpraHUYEeCKUE COeAMHCHUs. [HInH. | OMPYHKIIMOHATBHBIX aM()OTEPHBIX
Peakins momMKoHISHCAITAH. COCTMHEHH.
[Tentunuas cBs3b. [lepBuunasi, YcTanaBIMBaTh MEKIIPEIMETHEIC CBSI3U
BTOpUYHAS, TPETUYHAS CTPYKTYPhI XUMHH U OMOJIOTUU Ha OCHOBE PACKPBITUS
OcnkoB. KauecTBeHHBIE PEaKITUH Ha OMOJIOTHYECKOM POITH M XUMHUUIECKIX
oenku. ['mapomms. enarypammsi. CBOMCTB aMHUHOKHCIJIOT.
Buonornueckne GpyHKIuU OSIKOB B OnuckIBaTh CTPYKTYPHI U CBOMCTBA
OpTraHmu3Me. 0eIKOB KaKk OMOIIOITUMEPOB.
Lemoncmpayuu. CBOICTBA NIMLMHA. | YCTAaHABIUBATH MEKIIPEIMETHBIE CBSI3U
LlBeTHBIC peaKIiu OCIIKOB. XUMHH U OMOJIOTUU Ha OCHOBE PACKPBITHS
JlabopamopHule onvimol. OHMOJIOrMYECKON POJTH M XUMHUCSCKUX
Henaryparus OenkoB CBOWMCTB OEIKOB.
[IpoBomuTh, HAOIIONATH M ONHUCHIBATH
XUMHUYECKHUIN SKCIEPUMEHT
25 I'eneTnueckas cBs3b [TonsiTHE O reHETUYECKO! CBSI3U Ha YcTaHaBIMBAaTh B3aUMOCBS3b MEXKIY 5,7
MEXIy Kilaccamu pUMEpPE B3aUMOIEPEXOA0B MEKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMHU
OpPraHUYECKUX KJIacCaMH YIJIEBOAOPOIOB, MpEeACTaBUTENCH KIIACCOB YIIICBOIOPOIOB,
COSJIMHCHHUI KHUCJIOPOA- U a30TCOIEPKAITUX KHUCJIOPOA- U a30TCOIEPKAITUX
coenuHenuil. Mmmroctpanus coenuHeHnii. ONUCHIBAaTh C IIOMOIIBIO
TEHETHUYECKOH CBSI3H HA IPUMEPE POITHOTO SI3bIKA U SI3BIKA XUMUH
OpPTraHUYECKUX COCTUHEHUH TEHETHYECKUE CBS3U MEXY KiIaccamMu
Pa3IMYHBIX KJIACCOB, COAEPIKAIINX YIJIEBOAOPOIOB, KUCIOPOA- U
JIBa aToMa yrjepoaa a30TCOAEPKALIUX COCAUHEHUI
26 [Ipaktuueckas padora No | MaeHTHUKALINS OpraHUIECKHX [IpoBonuTh, HAOMIONATH U ONIUCHIBATH 2,5,6,7
1. Unentudukanus COEIMHEHUN XUMUYECKUM SKCIIEPUMEHT JJIs1
OpPTraHUYECKUX TIOTBEP K ACHIS CTPOSHUS M CBOMCTB
COEIMHEHUH Pa3JINYHBIX OPraHUYECKUX COEAUHEHUH, a
TaKXKe MX UICHTU(DUKAIIH C TTIOMOIILI0
KayeCTBEHHBIX peaklui
27 [ToBTOpEHUE U TecTupoBaHue, peleHue 3a1ad u BrINONHATE TECTHI, pelaTh 3a1a4u U 5,7

0000111eHHE

YIPaXHEHU 110 TEME

YIPaXHEHUS 10 TEME.
[TpoBoUTH OlIEHKY COOCTBEHHBIX
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JOCTIKEHHI B YCBOEHUH TEMBI.
KoppexTtupoBats cBOM 3HAHUS B
COOTBETCTBHH C IJIAHUPYEMBIM

PE3yIBTaTOM

28 KontponpHas padora Ne2 «Kucmopon- 1 a30TcomepKaiine OpranndecKue COSTHHCHUS 5,7

29— Tema 4. Oprannyeckasi Xumusi u 001ecTBO (5 1)

33

29 BuorexHonorus PazBuTne 6morexnonoruu. Tpu OOBICHATD, YTO TAKOE OMOTEXHOJIOI S, 1,2,5,6,8
HanpaBieHUs ONMOTEXHOJIOTUH: reHHasl (WM TeHeTUYEeCKas) MHKEHEPHs,
reHHast (WM TeHeTHYEeCKast) KJICTOYHAs MH)KEHEPHsL, OMoJIornyecKast
WH)XEHEPUsl; KICTOYHAs UHKCHEPHS; | MHKCHEPHs, KIIOHUPOBaHHUE,
Omoornyeckasi HHKeHepusl. MMMOOMIH30BaHHBIEC ()EPMEHTHI.
leneTnueckn MOTUPUIMPOBAHHBIC XapakTepu30BaTh POJIb OMOTEXHOJIOTHH B
opraam3msl (IMO) u TpaHcreHHas PEIIeHNH TIPOIOBOIBCTBEHHON TTPOOIEMBI
nponykuusi. Knonnposanue. U COXPAaHEHHH 310POBbsI YETIOBEKA
HNmmobunm3oBaHHbIe hepMEHTHI U
WX MPUMEHEHHE.
Hemoncmpayuu. BuneodparmeHTs 1
cJIaiizbl 10 OMOTEXHOJIOTUH U
WMMOOHJIM30BaHHBIM (hepMeHTaM

30 [Tonumepsr Knaccuduxkarnus monumMepos. Knaccudunmporars MOJIUMEPHI o | 1,5,7,8
HckyccTBeHHBIE TTOIMMEDBHI: Pa3NUYHBIM OCHOBAHHUSIM.
LIEJUTYIOU, alleTaTHBIA MIENK, Paznuuare HMCKyCCTBEHHBIE —IOJMMEPHI,
BHCKO3a, neutodaH. KJ1accu(UIMpoBaTh ux u
Hemoncmpayuu. Komnexuust WUTIOCTPUPOBATh  TPYINIBI  MOJUMEPOB
noauMepoB. Komrekiust pUMepamH.
CHUHTETHYECKUX TIOJIMMEPOB U YcraHaBIUBATE CBSI3U MEX]Y CBOMCTBAMH
W3AETNHA U3 HUX MOJIMMEPOB ¥ 00JIACTSAMH UX IPUMEHEHUS

31 CHUHTETHYECKHE CriocoOBbI TTOTyYeHHS TOJTUMEPOB: Paznmmyarn MOJIMMEPU3ALINIO n| 1,56,7,8

MOJTMMEPHI MOJMMEPH3AITUS 1 MTOJTUKOHICHCAIIHIO.

nonukoHaeHcanuss. CHHTETHUECKHE
Kayuyku. [Inactmaccsl: monucTupo,
Te(IO0H, MOTUBUHUIXIOPH].
CuHTeTHYECKIE BOJIOKHA: KaIlPOH,
HaWJIOH, KeBJIap, JTABCaH.

[IpuBoanTe TpHUMEpPH 3THUX CIOCOOOB
MIOJIyYEHUS [IOTUMEPOB.

OnucelBaTh  CHHTETHYECKHE  KaydyKH,
IIJJACTMACCHI M BOJIOKHA HAa OCHOBE CBSI3U
CBOMCTBAa — NPUMEHEHHE
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Jlemoncmpayuu.

Komnexnus
CHUHTETHYECKUX TTOJITNMEPOB:
IUIACTMACC M BOJOKOH WM M3JICIIHH U3
HHUX

32 1 [Ipaktrueckast padora Ne | Pacmo3naBanue IacTMace u | [IpoBomuth, HAOMIOMATL W ONMHUCHIBATH | 5,7
2 BOJIOKOH XUMHUYECKUI OKCIICPUMCHT JJIs1
I/II[eHTI/Iq)I/IKaHI/II/I I1acTMacCc U BOJIOKOH C
TOMOIIBI0 KAU€CTBEHHBIX PEeaKIINil
33 1 IloBTOpenue u 0do01eHue Kypca. [lonBeneHne HTOroB y4eGHOTO rojaa. 1,5,7,8
34— Pe3epBHOE Bpems 1,5,7,8
35
IIpumepHoe TemMaTHYecKoe IVIAaHUPOBaHKe Kypca 11 kiaacca 6a30Boro ypoBHsi
(1 u B Hegemnto, Bcero 35 4, u3 HUX | 4 pe3epBHOE BpeMsl)
° OcHoOBHBIC HATIPABJICHUA
E| a XapakTepucTHKa 0CHOBHbBIX .
SE | 5 g BOCIIUTATEJIbHOM
oa| 22 BH/IOB /1€SITEJIbHOCTH
=g | Z¢g Tema ypoka OcHOBHOE COJIEp’)KaHHEe YpOoKa JAesITeJIbHOCTH
S5 EF o0y4yaromuxcsi (Ha ypoBHe
=2 % 9
= & yueOHBIX J1eiicTBUI)
Tema 1. Ctpoenue BemectB (9 4)
1 1 OCHOBHBIE CBEJICHUS O Crpoenue aroma: apo u ApPryMeHTUPOBATh CIOKHOE 1.ITarpuotnyeckoe

CTPOEHUU aToMa

XUMHYECKUN deMeHnT. bonbmon
aJpOHHBIN KOJuTaiiep. YpOBHA
CTPOEHHSI BELIECTBA.

AJEKTPOHHAs 00010uKa. 30TOMBI.

CTpPOEHHUE aTOMa KaK CHUCTEMBI,
COCTOsIIIIEH U3 Aapa U MIEKTPOHHOM
000JI0UKH.

XapakTepru3oBaTh YPOBHU

BOCIHTAHUE

2.I'paxxnaHckoe BOCIMTaHUE
Y HPaBCTBEHHOE BOCIIUTAaHUE
JIETEH Ha OCHOBE POCCUMCKUX
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Lemoncmpayuu. I1opTpersl

3. Pezepdopna, H. bopa.
BuneodparmeHThI u craiiapt
«bonbII0M aAPOHHBINA KOJUTAACP»,
«YpOBHHU CTPOCHUS BEIIECTBA»

CTPOEHUS BEILIECTBA.
OnuceIBaTh YCTPOMCTBO B paboOTy
Bonbiioro agpoHHoro komiaiaepa

TPaIUIIMOHHBIX IEHHOCTEH
S)nomynspusanus HayuYHbIX
3HAHUM CpelH eTei
(LIeHHOCTH Hay4YHOTO
MIO3HAHMS)

6)(u3nueckoe BoCIUTaHUE U
(dbopMUpOBaHUE KYIBTYpPhI
3/10pPOBbS

7)TpynoBO€ BOCIUTAHUE U

npodeccuoHanbHOe
CaMOOIIPEICIICHUE
8)aKkonornueckoe
BOCIIMTaHUE
[lepuonnueckas cucrema | OU3NYECKUN CMBICII HOMEPOB: Haxoaute B3aMOCBS3U MEXY 1,2,5
XMMHYECKHUX JIEMEHTOB 3JIEMEHTA, IEPUOA, TPYIIIIbL. MOJIOKEHUEM DJIEMEHTA B
. . MenneneeBa u BaneHTHBIE 2IEKTPOHBI. IIEPUOANYECKON CUCTEME
YYEHHE O CTPOCHHUH aromMa | DJIEKTpOHHask KOHPUTypaIus . Y. MeHnieneeBa 1 CTpOEHUEM
aTOMOB. 3aKOHOMEPHOCTHU €ro aroma.
W3MEHEHUS CBOWCTB JIEMEHTOB B CocTaBnsTh SIEKTPOHHBIC U
MepHOax U rpynmnax. JIeKTPOHHBIE | ANEKTPOHHO-TpadudecKue
ceMelCTBa XUMUUYECKUX PJIEMEHTOB. | (JOPMYJIbI aTOMOB §-, p- U d-
Hemoncmpayuu. Paznuunelie GOpMBbI | SJIEMEHTOB.
[Tepuognyeckoi cucTemMbl OTHOCUTH XUMHUYECKHUE FTIEMEHTBI
XUMHYECKHUX d1eMeHTOB J[. U. K TOMY WJIM UHOMY JIEKTPOHHOMY
Menneneena. [Toprper /1. U. CEMEICTBY
Menneneesa.
Jlabopamopnvie onvimul.
MopnenupoBaHue NOCTPOEHUS
[Teproguyeckoi CUCTEMBI C
TIOMOUIBI0 KAPTOYEK
dutocodckue OCHOBBI [IpeanocelIKn OTKPBITHS [IpeacraBnsaTs pa3BUTHE HAYYHBIX 1,2,5

0o0IHOCTH
ITeproguyeckoro 3akoHa u

Hepnonnqecxoro 3aKOHa U TCOpHUU
XUMHYCCKOTr0 CTPOCHUS. Pons

TEOpPUH IO CIIUPAIIU HA OCHOBE
TpEX (HOPMYITHPOBOK
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TCOPHUU XUMUYICCKOTI'O
CTPOCHHA

JUYHOCTH B UCTOPUU XUMHH. Poib
MIPAKTUKU B CTAHOBJICHUU U
Pa3BUTUU XUMUYECKOU TEOPUH
Jlemoncmpayuu. optperst . .
MenneneeBa u A. M. bytieposa

[Tepuoguueckoro 3akoHa u
OCHOBHBIX HaIpaBJI€HUHN pa3BUTHUS
TEOPUU CTPOEHUS (XUMHUUECKOTO,
NIEKTPOHHOIO U
IIPOCTPAHCTBEHHOI0).
XapakTepu3oBarh poJib IPAKTUKU B
CTaHOBJICHUH U Pa3BUTUHU
XUMHUYECKOM TeOpHH.
AprymMeHTHpoBarh 4yBCTBO
TOPJIOCTH 32 TOCTHKEHUS
OTE€YECTBEHHON XUMHUU U BKJIA]
POCCUICKMX YUEHBIX B MHUPOBYIO

HayKy

WNonnas xumunueckas cBsi3b | KaTnoHbl Kak POIyKT XapakTepu30BaTh HOHHYIO CBS3b 5,7
Y NOHHBIC BOCCTAHOBJICHUS aTOMOB METAJIJIOB. | KaK CBSI3b MEXKy HOHAMH,
KPUCTAJUTMYECKUE AHHOHBI KaK MPOJYKT OKUCIECHUS 00pa3yroIuMucs B pe3ylibTare
pemeTKu aroMoB HeMmeTasu1oB. MoHHas OTJIa4uu WU TIpUEMa FIIEKTPOHOB
XMMHYECKasl CBA3b U MOHHAS aTOMaMU WJIU TpyNIamMu aTOMOB.
KpUcTaJIIn4ecKas pemerka. Monsl Knaccugunuposars HOHBI 110
MIPOCTBIE U CIOXKHBIE. pa3HbBIM OCHOBAHUSIM.
Jlemoncmpayuu. Moaens YcranaBnuBaTh 3aBUCUMOCTD
KPUCTAITIMYECKON PEIIETKU XJIOpUAa | MEXAY TUIIOM XUMHUUYECKOH CBS3H,
Hatpusi. OOpa3ipl MUHEPAJIOB C TUTIOM KPUCTAJUIMUYECKON PEIIETKI
MOHHOM KPUCTANINYECKON U GU3NYECKUMHU CBOMCTBAMU
PEeMIETKOMN: KaJIbIUTAa, rajJnuTa BEIIECTB
KoBanenTtHas xumuueckas | KoBanenTtHas HenomnsipHas u OOBsACHATH UHEPTHBIE CBOICTBA 2,5,6

CBSA3b. ATOMHEIC H
MOJIEKYJISIPHBIE
KPUCTAJUTMYECKUE
peleTKH

MIOJISIPHASL CBSI3H.
DNEeKTPOOTPULIATEIBHOCTb.
KparHocTh KOBaNEHTHOU CBSI3U.
OOMeHHBIH U JOHOPHO-
AKLENTOPHBIA MEXaHU3MBbI
00pa30BaHMsI KOBAJICHTHBIX CBS3EH.
[TonsipHOCTH CBSI3M M NMOJIIPHOCTH

0JIarOpPOJTHBIX Ta30B
0COOEHHOCTSIMHU CTPOEHUS UX
aroma.

XapakTepru3oBaTh KOBAJIEHTHYIO
CBSI3b KaK CBSI3b, BOSHUKAIOIIYIO 32
cuét 00pa3oBaHus OOLTUX
JJIEKTPOHHBIX NIap NYTEM
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MOJIEKYNbI. MOJeKysipHbIe U
aTOMHbIE KPUCTAIIIMYECKUE
pEeLETKA.

Jlemoncmpayuu. Monenu
KPUCTAIUTMYECKUX PEHIETOK «CYXOTO
npaa» (WU noja), anMasa, rpadura
(wnu kBapua). Mojeiab MOJISIPHOTO
o0béma rasza

MEePEKPhIBAHUS AIEKTPOHHBIX
opOuTane.

KnaccudunupoBarh KOBAJICHTHBIC
CBSI3M I10 Pa3HbIM OCHOBaHUSIM.
YcranaBnuBarh 3aBUCUMOCTD
MEX]1y TUTIOM XUMUYECKOH CBSI3H,
TUIIOM KPUCTAJUIMYECKON PEIIETKU
U GU3NYECKUMHU CBOMCTBaMU
BELIECTB

Merammuueckas MeTtannuueckue KpuCTaNIMYECKNE XapakTepu3oBaTh METAUIMYECKYO | 5,6,7
XHUMHYCCKasl CBS3b pemérku. Merannyeckas CBSI3b KaK CBSI3b ME¥K]ly MOH-
XHUMHYECKas CBA3b. HOH-aTOMBI M aroMaMH B MeTajjlax M cIIaBax
UIEKTPOHHBIN ra3. Pusznyeckue TIOCPENICTBOM 0000IIECTBIEHHBIX
CBOMCTBAa METAJJIOB U UX BAJICHTHBIX AJICKTPOHOB.
MIPUMEHEHNUE HA OCHOBE ITUX OOBSICHATH EAMHYIO IPUPOITY
cBoiicTB. CIu1aBbl U€pHBIC U XHUMHYCSCKUX CBA3CH.
LIBETHEIC. YcTaHaBIMBarTh 3aBUCUMOCTD
Jlemoncmpayuu. Monenu MEXAYy TUIIOM XMMHYECKOU CBSI3H,
KPUCTAJUIMYECKUX PEIIETOK THUMOM KPUCTAJUIMYECKON PEIIETKU
METAaIOB. U GU3NYECKUMHU CBOMCTBAMU
Jlabopamopusie onvimoi. BCILIECTB
MopnenupoBaHue METAIIINYECKOU
KPHUCTAJJINYECKON PEHIETKH
Bonoponnasa xumuyeckas | BomoponHas XuMuueckas CBs3b: XapakTepu3oBarh BOJLOPOIHYIO 1,5,7,8

CBA3b

MEXMOJIEKYIsSIpHas U
BHYTPUMOJIEKYIISIpHAsl. 3HaUEHUE
BOJIOPOJIHOM CBSI3M B IPUPOJE U
YKU3HU YeJI0BEKa.

Jemoncmpayuu. BugeodparMeHTsl 1
cnaipl «CTpyKTYphI Oenka.
Jlabopamopnule onvimut.
Jlenatypauus 6enka

CBSI3b KaK OCOOBINA THI XUMHUYECKOU
CBSI3H.

Paznuaare MeXMONIEKYIISIPHYIO U
BHYTPUMOJIEKYIISIPHYIO
BOJIOPOJTHBIE CBSI3H.

YcTanaBauBaTh MEXIPEIMETHBIE
CBSI3H ¢ OHMOJIOTHEH HAa OCHOBE
PacCMOTPEHHUS IPUPOJIBI
BOZIOPOAHOM CBA3MU U €€ POJIH B
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OpraHu3alyy )KUBOW MaTepUU

[Tomumepsbr [TonuMmepsl, uX MoJlydeHUE: peakuu | XapaKTepU30BaTh MOJUMEPHI KaK 1,5,7,8
MOJIMMEpU3aIuU U BBICOKOMOJIEKYJISIPHbBIE
nonukonieHcanuu. [Inmacrmaccel. COETUHEHHUSI.
Bonokna. Heopranudeckue Paznuuare peakuuu
MIOJINMEPBI. HNOJIUMEPU3ALINU U
Jemoncmpayuu. Konnekuuu MOJIMKOHICHCAIIUH.
«ITnactmacce», «BonokHay. OnuceiBaTh BaKHEUIIINE
OO6pa3ibl HEOPraHMYECKUX MPEICTABUTENH IJIACTMACC U
MOJIMMEPOB — BEIIECTB aTOMHOMN BOJIOKOH M Ha3bIBaTh 00JACTH UX
CTPYKTYPBI MPUMEHEHUS.
VYcranaBnuBaTh €AMHCTBO
OpPraHUYECKOM U HEOPTaHMYECKOU
XUMHH Ha IpUMepe
HEOPTraHWYECKHUX MOJIMMEPOB
JlucriepcHbie CUCTEMBI JlucriepcHble CUCTEMBI: AUCIIEpCHas | XapaKTepu30BaTh pasnuuHble Tumbl | 1,2,5,8

¢aza u qUCTIepCHOHHAS CPea.
Knaccudukanus aucrnepcHbIx
CHCTEM TI0 arperaTHOMY COCTOSIHHIO
Y TI0 pa3Mepy 4acTHIl (a3bl.
I'pybomaucnepcHbie CUCTEMBI:
SMYJIbCUH, CYCIIEH3UH, a3PO30JIH.
ToHKOAMCTIEPCHBIE CUCTEMBI: 30JIH U
resd. CUHEpe3Uc U KOoaryssiusl.
Jemoncmpayuu. OGpa3ibl
Pa3IMYHBIX JUCIEPCHBIX CUCTEM:
SMYJIbCUH, CYCIIEH3UH, adPO30JIEH,
resiei u 3onei. Koarymsmusi.
Cunepesuc.

Jlabopamopuwie onvimul. [lonydenne
AMYJIBCUU PACTUTEIHHOTO MacJa.
[Tonyuyenue cycnensuu
«U3BECTKOBOr0 Mojiokay. [loxydyenue

JUCIIEPCHBIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS
JUCepCHOM (a3bl 1
JUCIIEPCUOHHOM CPEJIbI.
PackpsIBaThk poip pa3an4HbIX
TUIIOB IUCIEPCHBIX CUCTEM B
YKU3HU IPUPOJIBI U OOIIECTBA.
IIpoBoauTs, HaGMOAATH U
ONMCHIBAaTh XUMHWYECKHI
9KCIEPUMEHT
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KOJUIOMTHOTO pacTBOPa KypUHOIO
OesKa 1 Ucciel0BaHNe ero CBOMCTB €
IIOMOIIBIO JIA3EPHON YKa3KU

Tema 2. Xumuueckue peakunu (12 4)

10-11 Knaccudukanus Peaxiuu 0e3 n3mMeHeHus cocrasa KiaccudumupoBarbs XuMU4IeCcKue 1.2,5,8
XUMHUYECKUX PEeaKuil BEUIECTB: AJJIOTPONM3ALUH U peakuuu 1o pa3IuuHbIM

nzomepusauy. [Ipruunnel OCHOBaHUSIM.
amorponuu. Knaccupukanus XapakTepu3oBarh TEIJIOBOU
peakuuii 10 YUCILy U COCTaBY 3P PEeKT XUMUUECKUX PEaKIUi U Ha
peareHToB U MPOAYKTOB U 10 €ro OCHOBE Pa3JINYaTh IK30- U
TEII0BOMY 3(deKTy. 9HAOTEPMUYECKUE PEAKIINH.
TepmoxuMHuuecKue ypaBHEHUS OTpaxarb TEII0BOM YPPEeKT
peaKLui. XMMHMUYECKHX PEAKIUI HA TUCHME C
Lemoncmpayuu. x30- 1 HOMOIIIbIO TEPMOXUMHUYECKHUX
9HAOTEPMUYECKUE PEAKIINH. YPaBHEHHUH.
TeruioBbi€ SIBIEHUS IPU [IpoBoANTE pacy€Thl HA OCHOBE
PacTBOPEHUH CEPHOU KUCIIOTHI U TEPMOXUMUYECKUX YPABHEHUM.
aMMHUA4YHOU CEJIUTPBHI. [IpoBonuTk, HAOIIOAATH U
Jlabopamopnuie onvimul. OIMCBIBATE XUMUYECKUI
[IpoBenenue peakuuii, MAYIIUX 10 JKCIIEPUMEHT
KOHIIa, 10 IpaBuity beprose

12 CKOpoCTh XUMUYECKUX CKOpOCTh XUMHUYECKON PEAKIIUU U XapakTepu3oBaTb CKOPOCTh 1,5,6,7,8

peaxkuuii

(bakTopbl €€ 3aBUCUMOCTH: IPUPOJa
pearupyromux BeueCTB, MI0MAalb
UX COIIPUKOCHOBEHUs, TEMIIEpaTypa,
KOHLEHTpaLys U HaJIu4ne
karanusaropa. Karanns. @epMeHTHI.
HNuruburopsr.

Llemoncmpayuu. 3aBUCUMOCTh
CKOPOCTH PEAKIIMH OT IPHUPOJIBI
BEILECTB Ha IpUMepe
B3aMMOJICHCTBHS PACTBOPOB

XUMHUYECKOHN peakiuu U GakTopsl
3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakuu OT MPUPOIbI
pearupyronux BeIecTB, ux
KOHIEHTpAIUH, TEMIEPATYPHI,
TIJTOTAINA COTIPUKOCHOBEHHUSI
BCIIECTB.

[IpoBoauTH, HAOMIOAATH U
OIMMCHIBAaTh XMMHYECKHUI
SKCIIEPUMEHT C MTOMOIIBIO POTHOTO
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Pa3IUYHBIX KHCIOT OJUHAKOBOM
KOHIIGHTPAIMH ¢ OJJUHAKOBBIMU
Kyco4KkaMmH (rpaHyJaMH) LIMHKA U
OJIMHAKOBBIX KYCOUYKOB Pa3HBIX
METaJUIOB (MarHus, IIMHKA, KeJe3a) ¢
PacTBOPOM COJISTHOM KUCIIOTHI.
B3anmMopneiicTBue pacTBOPOB CEPHOU
KHCIIOTHI C paCTBOpaMH TUOCYNb(ara
HaTpUs Pa3IMYHON KOHIICHTPAIIUU U
Temrneparypbl. Mozenb KUISIIEero
cnos. Paznoxenue nepokcuia
BOJIOPO/IA C TIOMOIIBIO
HEOPTaHMYECKHUX KaTalln3aTOPOB
(coneit sxene3a, MOAKMIA KAJIHS) U
MIPUPOTHBIX O0OBEKTOB, COACPIKAIINX
KaTanasy (cbIpoe Msico, KapToden).
JlabopamopHule onvimul.
Pa3noxxenue nepokcuia BOaopoaa ¢
MTOMOTIBIO JIMOKCUIA MapraHia

SI3BIKA M SI3bIKA XMMUH.
XapakTepru30BaTh KaTaau3aTopbl U
KaTalu3 Kak CrocoObl yrpaBieHUs
CKOPOCTBIO XUMHUYECKON PEaKIIUH.
YcTaHnaBIuBaTh Ha OCHOBE
MEXITPEIMETHBIX CBS3CH C
ouosoruei odiee, 0COOEHHOE U
eAMHUYHOE JUTsI PEPMEHTOB KaK
OMOJIOTMYECKHX KaTaIu3aToOpOB.
PackpsiBath poib (hepMEHTOB B
OpraHM3aliy KU3HU Ha 3emiie, a
TaKk)Ke B IIHUIIEBON U MEIUIIMHCKOUN
POMBIIIUICHHOCTH

13

ObparumocThb
XUMHUYECKHUX PEAKIIUN.
XHMMHUUYECKOE PABHOBECHE
U CIIOCOOBI €r0 CMELICHUS

OGparuMble peakiui. XUMUIECKOE
PaBHOBECHE H CIIOCOOBI €T0
cMmertenus. O6Ias XxapakKTepucTHKa
pC€akKMu CMHTEC3a aMMHAaKa U
YCIOBHS CMEIIEHUS PABHOBECHS
HPOM3BOJICTBEHHOTO TPOIIECCa
BIIPABO.

Hemoncmpayuu. Cmenienne
paBHOBecus B cucteme Fe** + 3NCS™
< Fe(NCS)3

XapaxkTepu3oBarb COCTOSIHUSA
XMMHYECKOTO PAaBHOBECHS U
CIOCOOBI €r0 CMEIIEHUS.
[Ipencka3biBaTh HanpaBIeHUE
CMEILEHUS XUMHYECKOTO
paBHOBECHS ITPU U3MEHECHHUU
yCIIOBUH MPOBEACHUS 00paTuMoit
XUMHUYECKOMN peaKkuu.
AprymMeHTHPOBAThH BHIOOD
ONTHUMAJIBHBIX YCIOBUI
MPOBEJCHUS TEXHOJIOTUYECKOTO
rporiecca.

Habmtonars 1 onuceiBaTh
JIEMOHCTPAIMOHHBIA XUMUYECKUI

1,5,6,8
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9KCIIEPUMEHT

14— I'uaponus ['unponus HeoOpaTuMblii U XapakTepu3oBaTh THAPOJIN3 KakK 1,2,5,7
15 oOparumsblil. Tpu ciaydas runponusza | oOMEHHOE B3aMMOJICHCTBHE
coseid. Ponb ruaponmsa B oOMeHe BEIIECTB C BOJIOM.
BewecTs. Ponb ruponusa B 3anuchIBaTh YpaBHEHUS PEAKLUI
SHEPreTUYecKOM OOMEHe. TUAPOIIN3a PA3IUYHBIX COJIEH.
Lemoncmpayuu. I'ngponus coneut Paznuyare ruaposns 1o KaTuOHY U
pasnu4Horo tumna. BugeodparMeHnTsl | aHHOHY.
u cnaiasl «buosorndeckas poib [IpenckasbiBaTh peakLUIO CPEbI
TUAPOIIU3AN. BOJIHBIX pacTBOPOB COJIEH,
JlabopamopHvle onvimul. 00pa30BaHHBIX CHIIbHBIM
HcnbiTaHne MHAMKATOPaMU Cpebl OCHOBaHHUEM U cl1aboil KUCIOTOMH,
PacTBOPOB COJICH Pa3JIMUHBIX TUIIOB | CIIA0BIM OCHOBaHUEM U CHIIBHOU
KHCJIOTOM.
PackpsIBaTh posib 00paTUMOTO
TUAPOJIN3a OPTaHUYECKHUX
COEIMHEHMI KaK OCHOBBI 0OMEHa
BEIIIECTB B )KMBBIX OpraHU3Max u
obparumoro ruaponusza AT® kak
OCHOBBI SHEPT€TUYECKOT0 OOMEHA B
JKUBBIX OpraHU3Max.
[IpoBoauTh, HAOMIOAATH U
OMUCHIBATh XUMUYECKUI
9KCIIEPUMEHT C TIOMOILBIO POJHOTO
SI3bIKA U SI3bIKA XUMUHU
16 OKUCITUTEITHFHO- OKHCIUTENbHO-BOCCTAHOBUTENbHBIE | XapaKTepU30BaTh OKUCIUTEIbHO- 1,5,7.8
BOCCTaHOBHTEJIbHBIE peakuuu. CTeneHb OKUCICHHUS. BOCCTAaHOBHTEJbHBIE PEaKIUU KaK
peakiuu OkucnuTenb 1 BOCCTAHOBUTETb. IIPOLIECCHI C U3BMEHEHUEM CTENEHEN

OxucieHne U BOCCTaHOBJICHHE.
DJIeKTPOHHBIN OanaHc
Jlemoncmpayuu. ITpocreimue
OKHCIUTEIBHO-BOCCTAHOBUTEIIbHbBIE
peaKIu: B3auMOJICHCTBUE IIUHKA C

OKHCJICHHUS 3JIEMEHTOB BEILECTB,
YYaCTBYIOIUX B PEAKIIHH.
CocraBnars ypasHenust OBP ¢
MIOMOLIBIO METO/IA AIEKTPOHHOIO
OanaHca.
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COJISTHOM KHCIIOTOM M Kele3a ¢
cynbarom meau(Il).
Jlabopamophvie onvimol.
B3aunmoneiicTBue pactBopa cynbdara
meu(Il) c xene3oM u THAPOKCUIOM
HaTpUs

[IpoBonuTk, HAOTIONATE U
OIMCHIBATH XUMHYECKHI
9KCIIEPUMEHT C TIOMOIIBIO POJHOTO
SI3BIKA M SI3bIKA XMMUHU

17-18 DNEKTPOJIU3 PaCIIaBOB U | DJIEKTPOJIU3 paCTBOPOB U PACIUIaBOB | XapaKTepU30BaTh AIEKTPOIn3 Kak | 5,6,7,8
pactBopoB. IIpakTuueckoe | anexrponutos. IIpakTuueckoe OKHCIIUTEIIbHO-
MPUMEHEHHE AIIEKTPONIN3a | MIPUMEHEHHE AIIEKTPOIIN3a. BOCCTaHOBHTEJIBHBIH MPOIIECC.
lNanbpBaHOMIACTHKA. IIpencka3siBaTh KaToHBIE U
I'anpBanocterus. Pagpunnposanue. AHOJIHBIE TIPOIIECCHI U OTPAXKATh UX
Lemoncmpayuu. Mopenb Ha [UChMeE Ul PACIUIaBOB U
anekTponnsépa. Momenb BOJIHBIX PACTBOPOB JIEKTPOJIUTOB.
NIEKTPOJIN3HOM BaHHBI AT PackpbIBaTh mpakTuyeckoe
noJstyyeHus antoMuHus. O6pasis 3HAYEHHE AIEKTPOIIN3a
IIPOMBIIIJIEHHBIX H3/1EIHH,
M3TOTOBJIICHHBIX HA OCHOBE
rajbBaHOIUIACTUKHU U
raJlbBAaHOCTETUHT
19 ITpakTuyeckas pabora Ne | Pemenue skciepuMeHTaIbHbIX 337a4 | [ImanupoBars, mpoBOIUTH 1,5,7
1. Pemmenue 1o TeMe «XUMUYecKast PeaKIIHs» HaOJIIOIATh M OTIMCHIBATH
HKCIIEPUMEHTAIbHBIX XUMHUYECKHH SKCIIEPUMEHT C
3aja4 1o TeMe cOOJTIOIEeHNEeM TTPABUJI TEXHUKH
«XUMHYECKas PeaKIUs» 0€301acHOCTH
20 [ToBTOpenue u o6oOuenune | TecTupoBaHue, pelieHne 3a1ad u BoinonHATh TECTHI, pemars 3agauu | 5,7
M3YyYEHHOT'O yIpaKHEHHUH 10 Teme U YIPaXXHEHUS 110 TEME.
[IpoBonUTh OLIEHKY COOCTBEHHBIX
JOCTH)KEHUI B YCBOCHHH TEMBI.
KoppektupoBars CBOM 3HaHHS B
COOTBETCTBHH C TNIAHUPYEMBIM
pe3ylbTaToM
21 Kontponbhas padora Ne 1 «Ctpoenue BemiecTBa. XUMHUECKasi peakLys» 5,7
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Tema 3. BemecTtBa u ux cBoiicra (9 u)

22 Merauiel OO6mue Gpuznueckue CBOMCTBa O000mars 3HaHUA U JIe1aTh 1,2,5,8
MetamioB. Kimaccuduxarmst BBIBOJIBI O 3aKOHOMEPHOCTSIX
METAJIJIOB B TEXHUKE Y XUMHUH. MOJIOKEHUSI U U3MEHEHUI CBOMCTB
OO01mure XMMUYECKHEe CBOMCTBA METAJIJIOB B IEPHOAAX U rpyHmax
METaJIOB. YCioBUs B3auMoaeiicTeus | [lepruoguyeckoit CUCTEMBI.
METAJIJIOB C pacTBOPaMH KHUCJIOT U XapakTepu3oBaTh 0011IHe
coseil. Meramiorepmus. XUMHUYECKHE CBOMCTBA METAJJIOB
Jlemoncmpayuu. Koinekuus KaK BOCCTaHOBUTEJICH HA OCHOBE
MeTaJuIoB. B3aumopeiictBue CTPOEHMS UX aTOMOB U MOJIOKEHUS
KOHIIEHTPUPOBAHHOW a30THOM METaJUIOB B 3JIEKTPOXUMHUYECKOM
KHUCJIOTBI ¢ MeIbt0. Benbiiika Py HallpsKEHUSI.
TepMuTHOU cmecu. [TopTper HaGmronats u onuceiBaTh
H. H. beketona XUMUYECKUH SKCIIEPUMEHT C
MOMOIIBIO POTHOTO SI3bIKA U S3BIKA
XUMUU
23 Hewmerannsl. braroponusie | Hemeranibl Kak OKACTUTENH. XapakTepu3oBarh 00111e 1,5,6,7
ra3bl Hewmerainmbl, Kak BOCCTaHOBUTEIH. XUMHUYECKHE CBOWCTBA HEMETAIIIOB
Psan snexrpooTpunaTenbHOCTH. KaK OKHCJIUTENEH U
WNueptHble unu 61aropoHbie Tasbl. BOCCTAHOBUTEJIEH HA OCHOBE
Jlemoncmpayuu. Komnekuus CTPOEHUS X AaTOMOB U MOJOKEHUS
HEMETAJIJIOB. HEMETAJUJIOB B Psy
Benbimka u€proro nopoxa. ANEKTPOOTPHUIIATETLHOCTH.
BriTecHeHME raoreHoB u3 ux Habntonate u onuceiBath
pacTBOPOB JIPYTUMHU TaJOTeHAMU XUMUYECKHUI SKCIIEPUMEHT C
MOMOIIBIO POHOTO SI3bIKA U A3BIKA
XUMUU
24 Kucnotsl Heopranndeckue | Kuciorsl ¢ TOUKH 3peHust aTOMHO- XapaxTepusoBarb opranndeckue u | 1,5,7,8

1 OPraHUYCCKHUEC

MOJIEKYJISIPHOTO yueHusi. KuciaoTsl ¢
TOUYKH 3PEHUS TEOPUU
AMEKTPOTUTHICCKON TUCCOITHAITIH.
Kucnorsl ¢ Touku 3peHusi IpOTOHHOU

HEOPraHU4YECKUE KUCIIOTHI B CBETE
TEOPUH DIIEKTPOIUTUYECKON
JUCCOIMAU U IPOTOHHOM
TEOpHHU.
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teopuu. OOIIME XUMUIECCKUE
cBoiicTBa kucnoT. Knaccuduxamus
KHUCJIOT.

Jlemoncmpayuu. Konnekuus
OpPraHUYECKUX U HEOPTraHUYECKHUX
KHUCJIOT.

Jlabopamopmvie onvimat.
HccnenoBanne KOHIIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM U YKCYCHOM
KHUCJIOT KaneIbHbIM METOIOM ITPH MX
pa30aBICHUH BOJIOM

KnaccudunupoBars opranundeckue
Y HEOPTaHUYECKHUE KUCIIOTHI 110
Pa3IMYHBIM OCHOBAHUSIM.
Paznunuatk o611ee, ocoOeHHOE U
€IMHUYIHOE B CBOMCTBAaX a30THOM,
KOHIIEHTPUPOBAHHOUW CEPHOM 1
MYpPaBbUHOM KHCIIOT.

[IpoBoauTh, HAOMIOAATH U
OIIMCBHIBATh XUMUYCCKUI
AKCIIEPUMEHT C ITOMOIIBIO POTHOTO
SI3BIKA U SI3BIKA XUMHUU

25 OcHoBaHus OcHOBaHUs ¢ TOYKH 3pEHUS aTOMHO- | XapaKTepu3oBarb Heopranuueckue | 1,2.5,7
HEOpraHUYEeCKHUe U MOJIEKYJISIpHOTO yueHusi. OCHOBaHHUSI | OCHOBAHHS B CBETE TEOPUH
OpraHu4ecKue C TOYKH 3PEHUS TEOPUHU ANEKTPOIUTUYECKON TUCCOIUALUU.
ANIEKTPOJIUTUIECKON nucconmanuu. | Pa3mmuars obmiee, ocobeHHOE
OcHoOBaHUs ¢ TOYKH 3PEHUS €IMHUYHOE B CBOMCTBAX
MPOTOHHOH Teopuu. O0IHe THJIPOKCHJIOB M OECKHCIOPOIHBIX
XUMHUYECKHE CBOMCTBA OCHOBAHMIA. OCHOBaHUH.
Krnaccudukanus ocHOBaHUH. XapakTepu3oBaTh UX B CBETE
Lemoncmpayuu. Konnexkuus IIPOTOHHOW TEOPHUH.
LIEJI0YeH U aMUHOB. [IpoBonuTk, HAOIIOAATH U
BzaumoneiictBrue napos ONMCBHIBaTh XUMHYECKHI
KOHIIEHTPUPOBAHHBIX PACTBOPOB 9KCIIEPUMEHT C TIOMOILBIO POJHOTO
COJISTHOM KHCIIOTHI M aMMHUaKa («IbIM | sI3bIKA U SI3bIKa XUMHUHU
6e3 orusi»). [lonyduenune ammmuaka u
HU3yYEHUE €TI0 CBOKCTB.
Jlabopamopusie onvimoi. [lonyuenune
HEpPacTBOPUMOTO THAPOKCU]IA U €TO
B3aMMOJIEUCTBHE C KUCIOTOH
26 AmdortepHbie coenuHeHus | AMQpOTEepHbIE OKCUIIBI U XapaktepusoBarb opranuyeckue u | 1,5,7

HCOPTraHNYCCKUE U
OpraHu4YC€CKUc

ruapokcupl. [Tonyyenue u cBoiicTBa
aM(OTEpHBIX HEOPraHUYECKUX
coeMMHEHUN. AMHUHOKHUCIOTEI —

HeopraHudeckue ampoTepHbIS
COEIMHEHNS KaK BEIECTBA C
JTBOMCTBEHHOM (hyHKITHEH
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am(oTepHbIe OPraHNYECKUe
coequHenus. [lentuasl u nentuHas
CBSI3b.

Jlemoncmpayuu. Ilonyyenue
amM(pOTEepHOTO THIPOKCUIA U
W3y4eHHE €ro CBOMCTB.
Jlabopamopuwie onvimul. [lonydeHne
ambOoTepHOTro THIPOKCUIA TPU
HEJO0CTaTKEe M M30BITKE MEN0UN

KHCJIOTHO-OCHOBHBIX CBOWCTB.
AprymeHTUpOBATh CBOMCTBA
AMHHOKHCIIOT KaK aM(pOTEpHBIX
OpPraHUYECKUX COCTUHEHUI.
PackpsiBaTh Ha OCHOBE
MEXIPEAMETHBIX CBA3EH ¢
OHMOJIOTHEH POJIh AMHHOKHUCIIOT B
OpraHHU3aIH KU3HU

27 Conn Knaccudukanus coneii. Kéctkocte | XapakTepus3oBaTh CONH 1,2,5,8
BOJIBI ¥ CIIOCOOBI €€ YCTpaHEHH . OpPraHUYECKUX U HEOPTaHUYECKHUX
[Tepexon kapOoHara B KHCJIOT B CBETE TEOPUU
rupokapOoHar u o0paTHo. O0mue | AMEKTPOIUTHIECKON TUCCOUAIIHH.
XUMHYECKHE CBOICTBA COJIEH. Knaccudunuposars conu mo
Jlemoncmpayuu. llonyyenue Pa3IMYHBIM OCHOBAHHUSIM.
XKECTKOM BOJBI U YCTPaHEHUE €€ Paznuyare oOmiee, ocoOeHHOE U
KECTKOCTH. €AMHUYHOE B CBOMCTBAX CPEIHUX U
Jlabopamopnvie onvimul. KHUCITBIX COJIEH.
VYerpaneHue kECTKOCTH BOIBI OnuceIBaTh )XECTKOCTH BOJBI U
CrocoObl €€ yCTpaHEeHHUs.
[IpoBoauTh, HAOMIOAATH U
OMUCHIBATh XUMUYECKHUI
9KCIIEPUMEHT C TTOMOIIBIO POTHOTO
SI3bIKA U SI3bIKA XUMUHU
28 [TpakTuueckas padota Ne Pemenune sxcniepumeHTanbHbIX 3a4a4 | [lmaHupoBarh, MpOBOAUTS, 1,5,6,7.8
2. Pemienue o TeMe: «BemiecTBa 1 UX CBOICTBa» | HAOMIOAATH M OMUCHIBATH
AKCIIEPUMEHTAIIbHBIX XUMUYECKHUI SKCIIEPUMEHT C
3a1a4 1o teme «BemecTBa COOJIFOJICHNEM MPABUIT TEXHUKHU
1 UX CBOMCTBa» 0€301MacHOCTH
29 [ToBTOopenue u 0606meHne | TecTupoBaHue, perieHne 3aaad u BBINoOMHATE TECTHI, pemars 3a1a4u

TEMBI

YIPA)KHEHUM 110 TEME

U YIPaKHEHUS 110 TEME.
[TpoBOIUTE OIIEHKY COOCTBEHHBIX
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JIOCTUKEHUHN B YCBOCHUH TEMBI.
KoppekTupoBarb cBou 3HaHUS B
COOTBETCTBHHU C IJIAHUPYEMbIM

pe3yabTaToM

30 KonTponbhas padota Ne 2 «BermiectBa 1 UxX cBOICTBa» 5,7
Tema 4. Xumusi 4 coBpeMeHHOe 00111ecTBO (4 4)
31 Xumuyeckasi Texnonorua | [Ipon3BoAacTBO aMMHaka U MeTaHoa. | XapakTepru30BaTh XUMUUYECKYIO 1,2,5,7,8
XUMUYECKUE TPOLECCHI, JIEKAIINE B | TEXHOJIOTHIO KaK
OCHOBE IIPOM3BO/ICTBa aMMHUAKa U MPOU3BOAUTEIBHYIO CUITY
MeTaHoJa. XapaKTepUCTUKa ITUX oOuiecTBa.
npoueccoB. OO1Ie HayYHbIE OnuceiBaTh XUMUYECKHE
MIPUHLIMIIBI XUMUYECKOTO IIPOLIECCHI, JIEXKAIIHNE B OCHOBE
MIPOU3BOICTBA. IPOM3BOICTBA aMMHUaKa 1
Jlemoncmpayuu. Monenn METAHOJIa, C IOMONIBIO POAHOTO
MIPOMBIIIJICHHON YCTaHOBKU SI3bIKA U S3bIKA XUMHH.
MIOJIyYEHUSI CEPHOMN KUCIIOTHI. YcraHaBnuBaTh AaHAJIOTUU MEXKITY
Mozenp KOJIOHHBI CHHTE3a aMMHUaKa | JBYMs IPOU3BOACTBAMH.
®opmynupoBaTh 00IIME HAyYHbIE
IPUHLINAIIBI XUMUYECKOTO
MIPOU3BOJICTBA
32 XHUMHUUYECKasi TPaMOTHOCTL | MapKHUpOBKa yIIakOBOYHBIX AprymenTtupoBars HeoOxoaumocts | 1,2,5,8

KaK KOMIIOHEHT 001Ieit
KYJIBTYpBI UeJI0BeKa

MaTepHuasoB, AEKTPOHUKH U
OBITOBOM TEXHUKH, SKOJIOTUYHOT'O
TOBapa, MPOJYKTOB UTaHMUS,
9TUKETOK I10 YXOAY 3a ONEKIO0M.
Jemoncmpayuu. BuneodparMeHTsl 1
CJIalJIbl O CTENIEHU DKOJIOTMUECKOU
YHCTOTHI TOBApa.

Jlabopamopnvie onvimul. VI3yuenue
MapKUPOBOK PA3JINYHBIX BUIOB
IIPOMBIIIIEHHBIX U
MIPOZ0BOJILCTBEHHBIX TOBAPOB

XUMHYECKON rpaMOTHOCTH KaK
KOMIIOHEHTa OOLIEeKYIbTypHON
KOMITETEHTHOCTH YeJIOBEKa.
YMeThb nmosydars HE0OXO0JUMYHO
nH(}OpPMAIUIO ¢ MAPKUPOBOK HA
YIAKOBKaX pa3JInYHBIX
MIPOMBIIIIEHHBIX U
IIPOZIOBOJIBCTBEHHBIX TOBAPOB

51




33— IHoBTOpeHue u 00001eHne Kypca. [lonBenenne UTOroB y4eOHOr0 rojaa 1,2,5,6,7,8
34
35 Pe3epBHOe Bpems
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PexoMeH1alM U 110 OCHAIIIEHUIO Y4eOHOI0 Mpoiecca
Y4eOHO-METOUYECKUI KOMIUIEKT Il u3y4yeHus Kypca xumuud B 10—11
Kjaccax 0a30BOTO  YpPOBHS, CO3[aHHBIM aBTOPCKUM  KOJUIEKTUBOM  IIOJ
pykoBonctBoM O. C. ['abpuensHa, COIEpKUT, KpOME y4eOHBIX MOCOOMH, yueOHO-
METOJMYECKHEe M JUJAKTHYECKHuE TOocoOus, TeTpaaud MJid  BBINOTHEHUS
71a00paTOPHBIX U MPAKTHUECKUX padoT U Ap.
YMK «Xumus. 10 knacc. ba3oBblil ypoBeHb»
1. O. C. I'abpuenan, U. I Ocmpoymos, C. A. Cnaokos. Xumus. 10 knacc. bazobrit
ypOBEHb. Y4eOHOe mocooue.
2. O. C. Tabpuenan u op. Xumus. 10 xnacc. bazoBbiit ypoBeHb. Metoanueckoe
nocooue.
3. O. C. I'abpuenan, C. A. Cnaokos. Xumus. 10 knacc. ba3oBbiii ypoBeHb. Pabouas
TeTpajb.
4. O. C. Tabpuensn, U. B. Tpucybuax. Xumusa. 10 iacc. ba3oBwiii ypoBeHb.
[IpoBepouHbIe U KOHTPOJIbHBIE Pa0OTHI.
5. DnexkrpoHHas popma yueOHOTo MocoOus.
YMK «Xumus. 11 kinacc. ba3oBblii ypoBeHb»
1. O. C. I'abpuenan, U. I" Ocmpoymos, C. A. Cnaoxos. Xumus. 11 knacc. bazoBbrit
YpOBEHb. YueOHOE Tocooue.
2. O. C. I'abpuensn u op. Xumusd. 11 xnacc. bazoBbiit ypoBeHb. MeTtoanueckoe
nocobue.
3. O. C. I'abpuensan, C. A. Cnaorxos. Xumus. 11 xnacc. ba3oBsiii ypoBeHs. Pabouas
TeTpajib.
4. O. C. T'abpuenan, HU. B. Tpueybuax. Xumus. 11 xmacc. ba3oBbwlii ypOBEHb.
[TpoBepoUHbBIE 1 KOHTPOJIBHBIE PAOOTHI.
5. DnextpoHHas (hopMa yaeOHOTO TTOCOOUSI.
Oo0vexkmol yueOHbIX IKCKYpCuil
1. My3zeu:  MUHEpaNOTHYECKHE,  KpaeBEAUeCKHe,  Xy/I0)KECTBEHHBIE,

[HomuTexanUecKui.
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2. JlabopaTtopun: yueOHBIX 3aBeJCHUI, arpoXumMiIadopaToOpuu, IKOJIOTUYECKUE,
CaHAMUIIMHUOJIOTUYECKHE.

3. AnTeku.

4. Tlpou3BOACTBEHHBIE OOBEKTHI: XHMHUYECKHE 3aBOJAbI, BOJIOOYUCTHHIC

COOPYKCHHUA U APYIUC MCCTHBIC ITPOU3BOACTBA.

MarepuajibHO-TEXHHYECKOe o0ecreyeHre KaOMHeTa XUMHH
HarypajibHble 00beKTbI

HatypanbHbie 00beKThI, ucnionb3dyembie B 10 - 11 kiaccax npu oOydueHHH
XMMHH, BKJIIOYAIOT B C€Osl KOJUIEKIMHM MUHEPAJIOB U TOPHBIX MOPOJI, METAJIOB U
CIJIABOB, OKCHJOB, KHCIJIOT, OCHOBaHHH, COJEH, B TOM YHCIE€ U MHUHEPAIbHBIX
yIOOpeHHil, a TakkKe KOJUIEKUIMH OpPraHWYeCKUX BEIIECTB W MaTepHalIOB,
npenycMoTpeHHblx PI'OC («HedTh u mpoaykTel €€ nepepaboTkuy, «KaMeHHbIN
yrojdb W  TPOAYKTBI  KOKCOXMMHMYECKOIO  NIPOMU3BOACTBA»,  «BoyokHay,
«[Inactmacce» U T. A. O3HakoMieHHE € OOpa3laMM HUCXOAHBIX BEIIECTB U
TOTOBBIX HM3JIEIMHA TO3BOJSET MOJYYUTh HAIJIAHBIE MPEACTABICHUS 00 3THUX
MaTepuanax, X BHEIIHEM BHUJE, a TAKKE O HEKOTOPBIX (PM3MUECKUX CBOMCTBAX.
3HaYUTENbHbIE y4YeOHO-TIO3HABATEJIbHbIE BO3MOXKHOCTH HMEIOT  KOJUIEKIIHH,
W3rOTOBJICHHbIE caMUMU oOywarommmucs. [IpeagmeTsl s TakuX KOJUIEKUIUH
coOuparoTcs BO BpeMsl SKCKYPCHUN U JPYTMX BHEYPOUHBIX 3aHATUH.

Konnekunu HCNHonb3yrOT TOABKO JUIsI O3HAKOMIIEHUS OOYyYarouuxcs c
BHEIIHUM BUJIOM U (PU3MYECKMMHM CBOWCTBAMHM pPa3jJUYHBIX BEIIECTB U
MarepuasioB. [l mpoBeNeHUs XUMHMYECKHX OIIBITOB KOJUIIEKIIMM HCIIOJIb30BaTh

HCJIIB34.
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XuMHYecKre peaKTUBbI M MATePHAJIbI

OOpamieHne co MHOTMMM BeUIECTBAaMHM TpeOyeT CTpOroro coOIHOAeHMS
IPaBWJI TEXHUKH OE30MaCHOCTH, OCOOEHHO MPHU BBHIMOJIHEHUH OMBITOB CaMUMHU
oOyuatomumucsi. Bce HeoOXxoaumble Mepbl NPEAOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTaX M MHCTPYKLIMSX, a TaKKe B IOCOOMAX ISl
YUUTENEH XUMUU.

Bce peaktuBel UM MaTepuanbl, HY)XHbIE JUISI IPOBEJIEHUS JIEMOH-
CTPAallMOHHOTO M YYEHMYECKOIO0  3KCIEpUMEHTa,  IIOCTaBISIOTCA B
o0mieoOpa3oBaTeibHbIe OpPraHu3allid  I[IEHTPAIM30BAaHHO B BHUJE 3apaHee
YKOMILUIEKTOBaHHBIX ~ HaOOpOB. [Ipu  HeoOXomMMOCTH  NPUOOPETEHUS
JOTIOJTHUTENBHBIX ~ PEaKTUBOB M  MaTepuajoB  CleQyeT oOpamaTbCsi B
CHEUaTN3UPOBAHHBIE Mara3uHbI.

XumMnyeckas JJadopaTopHasi oCy/a, annaparbl ¥ NpudopbI

XuMHueckas mocyda MOoJpa3JeseTcs Ha JBE TPYNIbL: IS BBITOJIHEHUS
OIBITOB OOYYAIOIIUMUCS U AJISl IEMOHCTPALlMOHHBIX OIBITOB.

[Ipubopsl, anmnapaTel 1 YCTAHOBKHU, UCIOJIb3yEMbIE HA YpOKax XuMuu B 10-
11 knaccax, Ki1acCUPpUUUPYIOT HAa OCHOBE IMPOTEKAIOIIHUX B HUX (PU3UYECKUX U
XUMUYECKAX MPOLECCOB C YYacCTHEM BEIIECTB, HAXOAAIIMXCA B Pa3HbIX
arperaTHbIX COCTOSIHUSX:
1) mpubopsl ass paboOThl ¢ ra3aMu — MOJy4YeHUe, COOMpaHue, OYMCTKA, CYIIKA,
NOTJIOIIEHNE Ta30B; PEAKLIUU MEXKIY MOTOKAMM Ta30B; PEaKUUHU MEX]y I'a3aMy B
ANEKTPUUECKOM pa3ps/ie; peakluyi MeXIy ra3aMu Mpy NOBBIIICHHOM JaBJICHUY;
2) anmapaTbl U NPUOOPHI JUIsl ONBITOB C KMJIKHUMH U TBEPABIMU BEIIECTBAMU —
NEePEeroHKa, (PUIbTpOBaHUE, KPUCTAUIM3ALMSA; MPOBEACHUE pEAKIHUI MEXIy
TBEPABIM BELIECTBOM M JKHMJKOCTBIO, >KMJIKOCTBIO M KHAKOCTBIO, TBEPABIMU
BEILECTBAMH.
3) natunku PH, 31eKTpONPOBOAHOCTH, TEMIEPATYPHI U IP.

Bue »oroit kmaccudukanmmm HaxomuTcs ydeOHas —amnmaparypa, Mpen-

HasHa4YCHHAA JJIs1 U3YUYCHUSA TCOPCTUUICCKUX BOIIPOCOB XUMHU: IJIA ACMOHCTPpAlINA
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AIEKTPONPOBOHOCTH PACTBOPOB U JABMXKEHHSI HOHOB B JIEKTPUUYECKOM IOJE, NS
WU3YYEHHS] CKOPOCTH XHMHUYECKOW pEakIMM ¢ XUMUYECKOTO pPaBHOBECHS,
AJIEKTPOIIN3a, IEPETOHKH HEPTH | T. .

BcnomorarenbHyo poJib  UTpalOT HM3MEPUTENIbHBIE W HarpeBaTelIbHbIC
pUOOPHI, Pa3IMYHbBIE TPUCTIOCOOJICHUS JJIsl BBITIOJTHEHUS OTIBITOB.

Mopenu

OObekTaMu MOJICTUPOBAHUSI B XHUMHH SIBIISIIOTCSL  QTOMbBI, MOJICKYJIbI,
KpUCTAJUTbI, 3aBOJCKHME ammapaTbl, a TaKXke XHMHUYECKHE Ipouecchl. B
MpenoJAaBaHUM XUMHUHM HCIOJIB3YIOT MOJIETN KPUCTALIMYECKUX PEIIETOK aliMasa,
rpadura, cepbl, dhochopa, okcuaa yriaepona(lV), mona, xenesa, Menu, MarHus,
MOJIEIN KPUCTAUIMUECKUX PEHIETOK BaXXHEUIIMX TNPEACTaBUTENCH KIIAcCOB
OPraHUYECKUX COCAUHECHUMU.

Boimyckarorcsi  HaOopbel  Mojzenedl  aToMOB i COCTaBJICHUS
IAPOCTEP)KHEBBIX MOJEJNEH MOJIEKYJ, B TIEPBYIO OYEpe/lb, OPraHUYECKUX
COEMHECHUM.

Y4eOHbIe 10CO0MS HA IEYATHOM OCHOBE

B nmpomecce 00yueHHs] XUMHM HCHOJB3YIOT CIEAYIOIIME TaOJIUIIbI
MOCTOSIHHOTO ~ 3KcroHupoBaHusi:  «lleprognueckass cucTEMa  XHUMHYECKHX
sanemenToB [. 1. MenpaeneeBa», «Tabnuiia pacTBOPUMOCTH KHUCJIOT, OCHOBAHUN U
coyiei», «ONEKTPOXUMHUYECKUN PSAI HANOpsHKEHUW MeTauioBy, «BaneHTHble
COCTOSIHUSI aToma yriaeponaa», «lIpocTpaHCTBEHHOE M SJIEKTPOHHOE CTPOCHUE
MOJIEKYJI OPTaHUYECKUX COCTMHEHUN» U JIp.

JIist opraHu3anyd CaMOCTOSITENIbHOW pabOThl OOydYarOIIMXCS Ha YpoKax
UCIIOJB3YIOT Pa3HOOOpa3Hble AMAAKTUUECKHUE MaTepHalibl: TETPaayd Ha IMEeYaTHOU
OCHOBE WJIM OTJEIbHbIE Pa0OYMe JUCThl — WHCTPYKIHUH, KAPTOUKU C 3aJIaHUSIMU
pa3HOM CTENEeHU TPYAHOCTH ISl U3y4YEHUsI HOBOI'O MaTepualia, CaMOIPOBEPKHU U
KOHTPOJIsI 3HAHUMU.

JKPAHHO-3BYKOBbIE CPeICTBAa 00y4eHNs

K »KkpaHHO-3BYKOBBIM CpeACTBaM OOyYEHHSI OTHOCST TaKHe MOCoOwus,
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KOTOpbIE MOTYT OBITh BOCHPHUHSTHI C TOMOINBIO 3PEHHUA U CiyXa. OITO
KUHODUIBbMBI,  KMHO(PpArMeHThl, Jaua@uiIbMbl, JHANO3UTHUBBI  (CIAWIbI),
CAVMHWYHBIE TpPaHCMAPaHTHl i rpadompoekropa. Cepum TpaHCIAPaHTOB
NO3BOJISIIOT MMUTHUPOBATh JBW)KEHHE IYTEM IOCIEI0BATEIbHOIO HAJIOKEHUS
OJIHOTO TpaHCHapaHTa Ha JAPYTOH.

Texuuueckue cpeacrsa odyuenus (TCO)

BOonbIIMHCTBO TEXHUYECKHX CpEeACTB OOyYeHHs HEe pa3pabaTbIiBajoCh
CHEIUAIbHO JUISl IIKOJbI, @ M3HAYAIbHO CIIYXWJIO I Tepefadyd U oOpaboTKH
uHGOPMAIIMU: 3TO PA3TUYHOTO POJAa MPOEKTOPHI, TEIEBU30PbI, KOMIBIOTEPHI U T.
1. B yueOHO-BOoCIUTATEIHHOM IPOLECCE KOMIIBIOTEP MOKET MCIOJIB30BaThCS IJIs
pelIeHus 3a7]a4 HAyYHOM OpraHu3aluu TPyAa YUUTEIs.

[Ipy MCHONB30BAHUM TEXHUYECKUX CPEACTB OOYUYEHUs CIEIYyEeT YYUTHIBATH
BPEMEHHbIE OTpaHWYeHUs, HanaraeMmble CaHUTapHBIMU TpaBUJIAMU U HOPMaMU
(CanlluH). HenpepsiBHast TPOIOKUTENBHOCTD IEMOHCTPAIIMU BUIEOMATEPHUATIOB
Ha TEJEBU3MOHHOM DJKpaHe M Ha OOJIbLIOM »JKpaHE€ C HCIOJIb30BAHUEM
MYyJIBTUMEIUMHOTO TPOEKTOpa HE JOJDKHA MNpPEBbIATh 25 MHUH. Takoe ke
orpanuueHve (He Oonee 25 MHH) paclnpoCTpaHAETCd Ha HENpPEpPhIBHOE
UCIIOJIb30BaHUE MHTEPAKTUBHON JOCKH U HA HEMPEPHIBHYIO paboTy 00ydaromuxcs
Ha MEPCOHAIBHOM KOMIBIOTEPE. YPOKOB C MCHOJb30BAHUEM TAKMX TEXHUYECKHX
CpeICTB 00yUYeHHUs, KaK TEeJIEBU30p, MYJIbTUMEIUUHBINA MTPOCKTOP, HHTEPAKTUBHAS
JI0CKa, JTOKYMEHT-KaMepa, JOJDKHO ObITh He 0OoJiee IIECTH B HEAENIO, a YPOKOB,
Korja oOyuaroniyecs padoTaloT Ha MePCOHATLHOM KOMITbIOTEpE, — He 0osiee TPEX
B HEJIEIIO.

OoOopynoBanne KaOMHeTa XUMHUHU

Kabuner  xumum  gobkeH  ObITh  O0OpYJOBaH  CHEUUAIbHBIM
JEMOHCTpPAllMOHHBIM ~ cToioM.  [Ins  oOecnedeHus  Jyydmieil  BUIUMOCTHU
J€MOHCTPALIMOHHBIN CTOJ PEKOMEHIYETCSl yCTAHABIMBAThH Ha TIOJIUYM.

B kabunHeTrax XUMHM yCTaHABIMBAIOT IBYXMECTHBIE YUCHUUYECKHE CTOJIBI.

YdueHn4YecKue CTOJIbl JIOJKHBI HMMETh MOKPBITHE, YCTOMYMBOE K JIEHCTBUIO
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arpeCcCHUBHBIX XUMUYECKHUX BEIIECTB, M 3AIUTHBIE OOPTHKU IO HAPYKHOMY Kparo.
KaOuHeTbl xuMuu 0O0OpYAYIOT BBITSDKHBIMM IIKa(aMH, pPAaCIOJIOKEHHBIMU Y
Hapy>KHOUM CTEHBI BO3JI€ CTOJIa yuuTes. s npoBeneHus 1abopaTOPHBIX OIMBITOB
HCMOJIB3YIOT TOJIbBKO MUHUA-CIIUPTOBKHU.

VY4eOHble TOCKH JOJIKHBI OBITh HM3TOTOBJICHBI M3 MaTEPHUAJIOB, MMEIOIIUX
BBICOKYIO aJr€3UI0 C MarepuajaMy, HCIOJb3YEMBIMU [JII NHCbMa, XOPOUIO
OYHUINATHCS BIAKHOU I'yOKOH, OBITh H3HOCOCTOMKUMU, UMETh TEMHO-3EJIEHBIN 1[BET
U aHTUOJIMKOBOE MOKPBHITHE. YUeOHbIE JOCKH OOOPYIYIOT COpUTaAMHU, KOTOpHIE
JIOJDKHBI TIPUKPEIUIATBCA K cTeHe Ha 0,3 M BBINIE BEPXHETO Kpas JOCKU H
BBICTYNATh BHepén Ha pacctosiHue 0,6 M.

TeneBu30psl ycTaHABIMBAIOT Ha CIEMAIBHBIX TyMOax Ha BbicoTe 1,0—1,3
M oT mnona. llpm mnpocmoTpe Tenenepenad 3pUTEIBCKUE MECTA JOJLKHBI
pacroJiaraThCsi Ha PaCCTOSIHUM HE MEHee 2 M OT dKpaHa JIo IJ1a3 00yJaroIuxCs.

JInsi MaKCMMaJbHOTO HCIIOJIb30BAHUS JHEBHOTO CBETA W PABHOMEPHOTO
OCBEIICHMS Y4YEOHBIX MOMEIICHUI HEe CleayeT pa3MellaTb Ha TMOJOKOHHUKAX
IIMPOKOJIUCTHBIE PACTEHUS, CHUKAIOIIME YPOBEHb €CTECTBEHHOTO OCBEIICHUS.
BricoTa pacTteHuii He AOJKHA MHpeBbIIAThlS cM (0T moAgokKoHHMKA). PacteHus
1eaecoodpa3Ho pa3MeniaTh B MEPEHOCHBIX IIBETOYHHUIIAX BbICOTOM 65—70 cM oT
T10J1a WJIY MOJIBECHBIX KAIIIO B MPOCTEHKAX MEXIY OKHAMMU.

Jist oTnenku y4eOHBIX TMOMENIEHUN HCIONB3YIOT MaTepuaibl M KpPacKH,
CO3/AIOIIME MATOBYIO TOBEPXHOCTh. JlJif CTEH y4eOHBIX TMOMEIICHHUM CleIyeT
UCIIOJIB30BaTh CBETJIBIC TOHA KEITOTO, 0EKEBOro, PO30BOTO, 3€JIEHOTO, rOJIy00TO
IIBETOB; IS IBEPEi, OKOHHBIX paM — OEJIbIH IBET.

Kabuner xumuu JODKeH OBITh OCHAIIEH XOJOAHBIM UM TOPSYUM
BOJIOCHA0KEHUEM M KaHAJIU3aIUCH.

B xabuneTe xuMun 00s13aT€IHHO JTOJDKHA OBITH allTeYKa, B KOTOPYIO BXOJIST:
1. 7KryT KpoBOOCTaHABIMBAOIINI PE3UHOBBIA — | MIT.

2. ITy3sipb ans npga — 1 wT. (TMIOTEpMUYECKUN MakeT — 1 mT.).

3. BuHT crepunbHbId, Upokui 7 X 14 cMm — 2 wr.
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4. BuHT cTepuibHbIil 3 X 5 cM — 2 T.

5. BUHT HecTepwIbHBIN — 1 1IT.

6. Candetku cTepuibHble — 2 YII.

7. Bara crepunbHas — 1 ym.

8. JlelikormacTeipb MUpUHON 2 cM — 1 karymika, 5 cM — 1 kaTyika.
9. bakTepunuaHbII JTEHKOIUIACTHIPh Pa3HbIX pa3MepoB — 20 ImiT.

10. CriupToBoii pacTBop uoaa 5%-uwiii — 1 ¢akoH.

11. Boanslii pacTBOp aMMHaKa (HaIIaTbIPHBIA CIIUPT) B amimyiax— | yi.

12. PactBop nepokcuaa Boaopoaa 3%-ueiii — 1 ym.
13. [lepMaHranar kanusi KpuCTaJUIMuecKu — 1 y.
14. Ananbrus 0,5 r B Tabnetkax — 1 y.

15. Hacrolika Banepuanbl — 1 ym.

16. Hoxanuer — 1 mmT.
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IInanupyemblie pe3yJabTaThbl H3y4YeHHUs] Y4eOHOro nmpeamMera « XMMHUs» HA
YPOBHE CpeHero oomero 00pa3zoBaHus

Buvinycknuk na 6azo6om ypoene nayuumca:
— noHuMambs XUMHUYECKYI0 KapTHHY MHUpa KaK COCTaBHYIO 4YacTh LIEJTOCTHOU
Hay4YHOU KapTHUHBI MUPA;
—  packpvleamv ~ POJAb XUMHUM M XUMHUYECKOTO  IPOU3BOJACTBA  Kak
MPOU3BOJIUTEIBLHOM CUITBI COBPEMEHHOT'O OOIIECTBA;
— ¢hopmynuposame 3HAUCHUE XUMHH U €€ JOCTHIKEHUN B MOBCEAHEBHOW KU3HU
YEJI0BEKa;
— yCcmanaeauéams B3AUMOCBSI3M MEXAY XUMUEH W JAPYTHMMH €CTECTBEHHBIMU
HayKaMH;
— ¢opmynupoeams OCHOBHBIE TOJOXKEHUS TEOPUU XHUMHUYECKOIO CTPOCHHUSA
OpraHu4ecKux coenrHeHnid A. M. BymiepoBa M WILIIOCTpUPOBATH UX NPUMEPAMU
W3 OPraHUYECKOM U HEOPTAHUYECKON XUMUU;
— apeymeHmuposams YHUBEPCAIbHBIA XapaKTEp XUMHUUYECKUX MOHATHH, 3aKOHOB
Y TEOPUH 11 OPraHUYECKOM M HEOPTAHUYECKON XUMUU;
— ¢hopmynuposamo lepuonnueckuii 3akon J[. 1. MenaeneeBa u 3akOHOMEPHOCTH
U3MEHEHUIN B CTPOEHUU U CBOMCTBAX XMMHYECKHX DJIEMEHTOB M OOpa30BaHHBIX
UMU BellecTB Ha ocHoBe Ilepuonnueckod cuCTEMbl Kak TIpaduueckoro
otoOpakeHus llepronnyeckoro 3akoHa;
— Xapakxmepu3oeams S- U p-3JIEMEHTBI, & TAKXKE KEJIE30 MO HMX IOJOKECHHUIO B
[lepnonnueckoit cucreme /. 1. Menneneesa;
—  K1accuuyuposamv XUMHUECKHE CBSI3M M KPUCTAUIMYECKUE PEUIETKH,
OOBSICHATh MEXaHM3Mbl HX OOpa30BaHMS M JOKa3blBaTh E€IUHYIO MPUPOIY
XUMHUUYECKUX CBsI3el (KOBaJEHTHOM, MOHHOM, METaIIMYECKOM, BOIOPOHON);
— 00bsACHAMb TPUIUHBI MHOTO00pa3us BELIECTB, UCMOIb3Ys SBJICHUS U30MEPHH,

rOMOJIOTUH, aJLIIOTPOIINH;
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— Kkaaccuguyuposams XMMUYECKUE PEAKLUU B HEOPTaHUYECKOW M OPTraHUYECKOU
XUMUH TI0 Pa3IMYHBIM OCHOBAHUSM U YCMAHABIUEAMb CTICIIU(PUKY TUIIOB peaKui
OT 00IIETo Yepe3 0COOCHHOE K EAMHUYHOMY;

— Xapaxmepuzoéamv THUAPOIU3 KaK CHEHMU(PUYHBII OOMEHHBIM Tmpolecc u
PAacKpbleams €ro poiib B )KUBOM U HEKUBOU MIPUPOJIE;

—  Xapakmepu3z06amb  DIEKTPOIM3 KaK  CHEeHUPUYHBIA  OKHCIUTEIHHO-
BOCCTaHOBUTEIIbHBIN MTPOLECC U OMPEAEIAThH €r0 MPAKTHUECKOE 3HAYECHUE;

—  Xapakmepu3o6amb KOPPO3HIO METAJIOB KakK OKHCIIUTEIIbHO-
BOCCTAHOBUTEJBHBIN MPOLECC U npediacamsy CIIOCOOBI 3aUTHI OT HEE;

— Kaaccuuyuposams HEOPTaHUUYECKUE U OPTaHUYECKUE BEIIECTBA;

— Xxapakmepuzoéams OOIME XHUMHYECKHUE CBOMICTBA BAXKHEWILIHX KJIACCOB
HEOPTaHUYECKUX U OPraHUYECKUX COCJUHEHMM B IUJIaHE OT OOIIEro uepes
O0COOEHHOCTh K EIMHUYHOMY;;

— UCNnOIb306amb 3HAKOBYIO CHUCTEMY XHMHUYECKOTO S3bIKa ISl OTOOpaKEHHUS
cocTaBa (xumuueckue GopMysibl) U CBOMCTB (XMMHUYECKUE YPaBHEHUS) BEIICCTB;
— uUcnonv3oeams TPAaBUIA W HOPMbI MEXKIYHAPOJAHOW HOMEHKIATyphl s
Ha3BaHUM BelIECTB M0 (opMysaM U, HA0OOPOT, JIJIsi COCTABICHUS MOJICKYIISIPHBIX U
CTPYKTYPHBIX (POPMYJI COCTMHEHUM 110 MX Ha3BAHUSM;

— 3Hamb TPUBHAIBHBIE HA3BaHUS BAXKHEUIIMX B OBITOBOM OTHOIICHUU
HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB;

— Xapakmepu306amb CBOWCTBA, IOJYYEHHE W NPUMEHEHHUE BaKHEHIINX
NPEICTaBUTENICd KJIAaCCOB OpPraHMYECKHX COCAUMHEHUN (aJKaHOB, aJKEHOB,
QJKWHOB, aJIKaJIUCHOB, apOMaTHYECKUX YIJIEBOJIOPOAOB, CIUPTOB, (PEHOJIOB,
aJbJACTUIO0B, MPEIETbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHUCJIOT, CIOXKHBIX 3(PUPOB

U KUPOB, YIIIEBOJOB, aMUHOB, aMUHOKHCIIOT);

- ycmawaenueéams — 3aBUCUMOCTb  SKOHOMUKHM  CTpaHbl  OT  JOOBIYH,
TPAHCIOPTUPOBKHU U NIEPEPAOOTKHU YIIIEBOJOPOIHOIO ChIpbs (HEDTHU M TPUPOIAHOTO

rasa);
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—  OKCIIEPUMEHTAIILHO 100meepx#coams COCTaB M CBOWCTBA Ba)KHEMIIUX
Mpe/ICTaBUTENIed U3YYEHHBIX KJIACCOB HEOPTraHWYECKUX U OPraHWYECKHUX BEIECTB
C cOOMoIeHHEM MpaBWJI TEXHUKH 0€30MacHOCTHU JUIsi pabOThl ¢ XUMHUYECKHUMHU
BEIIECTBAMH U Ja0OPaTOPHBIM 000PYIOBAHUEM;

— Xapaxkmepu308ams CKOPOCTh XHMHUYECKOW peakiuu U €€ 3aBUCUMOCTb OT
pa3anyYHbIX (PaKTOPOB;

— Xapakmepu306ams XUMUYECKOE€ PABHOBECHE M €r0 CMEIEHHE B 3aBUCHMOCTHU
OT pa3IuYHbIX (PAKTOPOB;

— npou3eo0ums pacu€Tbl MO0 XUMUYECKUM (POpMyliaM U YpaBHEHHSIM Ha OCHOBE
KOJINYECTBEHHBIX OTHOIIECHUNA MEXKY YIACTHUKAMU XUMUYECKUX PEaKLU;

— cobo0amsb TpaBUiia IKOJIOTHUECKON 0€30MacHOCTH BO B3aMMOOTHOIIEHUSX C
OKpYXalomlel cpeaol mpu  0OpallleHMu ¢ XUMHUYECKUMHU  BEIIECTBAMH,
MaTepHUaJIaMU U ITPOLIECCAMU.

Buvinycknuk na 06a3060m ypoene noiyuum 603MO0N}CHOCHLb HAYUUMbCA:

— UCNnONb306aMb METOABl HAYYHOI'O IIO3HAHMSI IPU BBINOJHEHUU IPOEKTOB WU
y4eOHO-UCCIEeI0BATENbCKUX 3a/1a4 XUMHUECKON TEMATUKU;

— NpocHO3Upo6amsb CTPOEHUE M CBOICTBA HE3HAKOMBIX HEOPraHWYECKUX U
OpraHUYECKUX BELIECTB HA OCHOBE AHAJIOTHH;

— NPOCHO3UPOBAMb TEUEHUE XUMHYECKUX MPOLIECCOB B 3aBUCUMOCTH OT yCJIOBUM
UX MPOTEKaHUs U MpeAsaratb CocoObl yIpaBiIeHHs STUMU MPOLIECCAMU;

— ycmanasaueams B3aUMOCBS3M XUMHUHU C NPEIMETaMH I'YMaHHUTApHOTO LMKJIA
(SI3BIKOM, JTUTEPATYPOIl, MUPOBOM XYI0)KECTBEHHOU KYJIBTYpOH);

— packpviéams POJIb XUMUYECKMX 3HAHUW B Oyaymed MpakTHYeCKOU
NeSATEIbHOCTH;

— packpuleamb POJb XUMUYECKUX 3HAHUU B (OPMHPOBAHUU HHAMBUAYATbHOU
o0Opa3oBaTeIbHON TPACKTOPHUU;

— NPOCHO3UPO8aMb CIIOCOOHOCTh HEOPTraHWYECKHX M OPraHWYeCKUX BELIECTB
OPOSIBIATH OKHUCIUTENbHBIE W/UIM BOCCTAHOBUTENBHBIE CBOWMCTBA C YYETOM

CTETICHEH OKUCIICHHSI 3JIEMEHTOB, 00Pa3yIOIINX UX;
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— apaymenmuposams €IWHCTBO MHUpa BEIIECTB YCTAHOBICHHEM TI€HETUYECKOU
CBSI3M MEX]ly HEOPTraHUYECKUMHU U OPTaHUYECKUMHU BEIIECTBAMU;

— @rademb XHUMHYECKHM SI3BIKOM [Isi OOOTAIIeHHs] CJIOBApHOTO 3amaca u
Pa3BUTHUS PEUH;

— Xapakmepu306ams CTAHOBJICHUE HAYyYHOW TEOpUM HAa MPUMEPE OTKPBITUSA
[leppoguyeckoro 3akoHa M TEOPUH XHMHYECKOTO CTPOEHHS OpPraHUYECKHX
BEIIECTB;

— KPUTHYECKH OMHOCUmMbCSA K TICEBJIOHAYYHOW XHMHYECKOW WHOOpMaINH,
NOJIy4aeMOM U3 Pa3HbIX HCTOYHHUKOB;

—  noHumams TIOOAIBbHBIE TMPOOJEMBI, CTOSIIHUE TEpel YeIOBEYECTBOM
(3KOJIOTMYECKHE, SHEPTETUYECKUE, CBIPBEBBIE), U npediiacamy YT UX PELICHUS, B

TOM 4YHCJIC U C IOMOIIIBIO XMMHH.

«COI'TTACOBAHO» «COITTACOBAHO»

Ha 3acefganuu MO 3aM. qupekropa rno YBP
rporokoi Ne 1 ot « 30 » aBrycra 2022r. H.II. Ononesa
PykoBoguTens MO A.H. CunantbeB « 30 » aBrycra 2022 1.
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