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IosicHuTeIbHAA 3AIMMCKA

PaGouas mporpamMma cpemHero oomero o6pa3oBaHusl 0 XUMUU COCTaBIICHA Ha
ocHoBe dDenepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa OOIIETO
oOpa3zoBaHusi. B Hel Takke Yy4YHUTHIBAIOTCS OCHOBHBIE HJAEH U TOJIOKECHUS
[Iporpammel pa3Butus 1 HOPMUPOBAHUS YHUBEPCATHHBIX YUCOHBIX TCUCTBUM IS
CpeaHero (MoJHOT0) 00IIero 00pa3oBaHuUs.

B paboueit mporpamme mpeayCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB
NEATETLHOCTH O00y4YaeMbIX, MPEACTABICHHBIX B MporpamMMax sl Ha4aJIbHOTO
o01Iero 1 OCHOBHOro obmiero oOpaszoBanus. Coaep:kaHue HacTosIel padboueit
pOrpaMMbl  UMEET OCOOCHHOCTH, OOYCIIOBJICHHBIC, BO-TIEPBBIX, MPEIMETHBIM
COJIEP’)KaHUEM U, BO-BTOPBIX, NCUXOJIOTMUYECKUMHU BO3PACTHBIMU OCOOCHHOCTAMHU
00yJaeMbIX.

[Ipy wW3ydyeHWH XWMHH BEOyIIyIO pOJb WIpacT TMO3HaBaTCIIbHAS
NesATeIbHOCTh. OCHOBHBIE BUJIBI YUEOHOM JESITEIBHOCTH 00yYaronuxcsi Ha ypOBHE
y49eOHBIX  JICMCTBUH  BKJIIOYAIOT YMEHHE  XapaKTepu30BaTh, OOBSCHATH,
KJacCU(pUIMpOBaTh, BIAJIETh METOJAAMH HAyYHOTO ITO3HAHWS, IOJTHO W TOYHO
BBIPQ)KaTh CBOM MBICIIM, apryMEHTHUPOBAaTh CBOIO TOUKY 3pEHUs, paboTarh B
Tpynne, TPEICTaBlIsATh M COOOIaTh XMMHYECKYI0 HH(OpMAIMI0O B YCTHOW U
MUCbMEHHOM (hopMax U Jip.

Opna u3 3a1a4 00y4eHUsI B CPEIHEH IIKOJIE — TMOJATOTOBKAa 00yYaroImMXCcs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBHIOOPY J>KM3HEHHOTO W TPO(ECCHOHAIBLHOTO
nytd. OOyuaromuecs: JOKHBI HAyYUThCS CAMOCTOSTENIbHO CTaBUTh LENTU U
OTIPEACNATh IMyTH UX JOCTHKCHHS, HCIIOIh30BaTh MPUOOPETEHHBIA B MIKOJIE OIBIT
NeSATEeILHOCTH B peaJIbHOM KU3HU, 32 paMKaMH y4eOHOTro Tipoliecca.

CormacHo 00pa30BaTeIbHOMY CTaHIAPTY, IJIABHBIC WeaU CpPeoHezo 00uiezo
00pa3oeanus COCTOST B!

1) dopMupoBaHMM IIEIOCTHOTO MPEIACTABACHHS O MHpPE, OCHOBAaHHOIO Ha

MPUOOPETEHHBIX 3HAHUSIX, YMEHHSIX U CIIOCO0aX JeATEIHHOCTH;



2)

3)
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HpI/IO6p€T€HI/II/I OIIbITa pa3H006pa3Hoﬁ ACATCIBHOCTH, OIIbITA IIO3HAHHUA H

CaMOIIO3HaHUA,

IMOATrOTOBKC K OCYHICCTBIICHHIO OCO3HAHHOIO BI)I60pa I/IHI[I/IBI/II{yaJH)HOI\(JI

oOpa3oBaTesibHON WK MPOodeCCUOHATBEHON TPAeKTOPHH.

Bonpiioit BkJIan B IOCTHXKEHHE ATHUX IIEJIEM cpeaHero oOIero oopa3zoBaHUS

BHOCHUT U3yueHue xumuu, KOTOpocC Inpru3BaHo obecneuums.

1)

2)

3)

4)

q)OpMI/IpOBaHI/IC CUCTEMBI XUMMYECKMX 3HAHMH KaK KOMIIOHEHTa €CTCCTBECHHO-

HAy4YHOU KapTHUHBI MUDA;

pa3BUTHE JMYHOCTH OOYYarOIIMXCS, UX HHTEIUIEKTyalbHOE M HPABCTBEHHOE
COBEpIICHCTBOBAaHUE, (POPMUPOBAHUE Yy HHUX SKOJOTHYECKHU LEIECO00pPa3HOIOo

MOBE/ICHMS B OBITY U TPYIOBOH JESITEIbHOCTH;

BBIPA0OTKY y OOydYaronIuxcsi MOHMMaHUs OOIIECTBEHHOM MOTPEOHOCTH B
Pa3BUTHHU XUMUH, a TaKke (HOPMHUPOBAHME Y HUX OTHOIICHUS K XUMHH KaK K

BO3MOXKHOU 00J1acTH OymayIel mpakTU4eCKOn JesTeIbHOCTH;

(bOpMI/IpOBaHHC YMCHUA 0e301acHOTO O6paHl€HI/I$I C BCIICCTBaAMM,

HCIIOJIb3YCMBIMHU B HOBCCI[HGBHOﬁ KHN3HHU.

Henamu uzyuenusn xumuu 6 cpeoHeil uiKoje A6AA0MCA.

1)

2)

dbopMHUpOBaHUE Yy YyYalIUXCid YMEHUS BHAETb M [OHHUMAaTh LEHHOCTh
o0pa30BaHUsA, 3HAYMMOCTb XHUMHUYECKOIO 3HaHUSA JUIs Ka)XIOro 4YeJOoBeKa,
HE3aBUCUMO OT €ro MpoQecCHOHANbHOU AEATEIbHOCTH; YMEHHUS pa3indarb
(GakTbl M OLIEHKH, CpPaBHHMBATh OLEHOYHBIE BBIBOABI, BUJETh HX CBSI3b C
KPUTEpPUSIMA OLIEHOK U CBfA3b KPHUTEPUEB C OIPEACIEHHOW CHUCTEMOMN

IEeHHOCTeH, (OPMYyTUPOBATh U 000CHOBHIBATH COOCTBEHHYIO MO3UIIHIO;

(dbopMupOBaHUE Y yUaUTUXCS LEIOCTHOTO MPEICTABICHUS O MUPE U POJIA XUMHUH
B CO3JaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MUpPA; YMEHUs

OOBSICHATh OOBEKTHI M TMPOILIECCHl OKpPY)KaIOIIEeH JeHMCTBUTENBHOCTH —
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MIPUPOJTHOM, COLMAJILHOM, KYJIBTYPHOW, TEXHUYECKOW CPEAbI, UCIOIB3Yys IS

9TOI'0 XMMHYCCKHUC 3HAHUA,

3) mpuobOpeTeHre OO0yYarOIIMMUCS OIbITa Pa3HOOOPAa3HOM NESTENBHOCTH, ONbBITA
MTO3HAHUS u CaMONO3HAHUS; KITFOYEBBIX HaBBIKOB (KITHOUEBBIX
KOMIIETEHTHOCTEN), HMEIOLIUX YHHUBEPCAJIbHOE 3HAYEHHE MJI PA3IUYHBIX
BUJIOB JIESTEIBHOCTH, — HABBIKOB pPEIICHUS NpOOJeM, MPHUHITHUS PEIICHUH,
MoMCKa, aHalin3a U 00pabOTKH HMHPOpMAIMHM, KOMMYHHUKATUBHBIX HaBBIKOB,
HaBBIKOB M3MEPEHUH, HABBIKOB COTPYJHUYECTBA, HABBIKOB 0€30MAaCHOIO

06paHl€HH51 C BCIICCTBAMH B HOBCGI[HCBHOﬁ KHU3HHU.

MeTonu4eckue 0COOEHHOCTH Kypca

Copnepxkanue Kypca peanusyercs U3 pacu€ta | 4 B Hemento. DTOT JIUMUT
BPEMEHU U 00YCJIaBIMBAET Psii METOJIMUYECKHUX OCOOCHHOCTEH Kypca.

Tak kak wu3y4yeHHE XUMHUU Ha 0a30BOM YypOBHE HE CTaBUT IIEJIbIO
MOJATOTOBUTH BBITYCKHUKA CpeAHerd IKoJbl K crade EI'D mo xumum, TO B
MOCTPOCHUU Kypca BMECTO XEMHUOIEHTPUYECKOro mojaxoAa (Korja B IIEHTpE
METOAMKH OOyYCHHsS] CTOUT XHUMHs) HCIOIb30BAH AHMPONOUCHMPUYECKUTL
nooxo0 (xoraa oOy4eHHUe XUMUM CTPOUTCS, B TIEPBYIO Oouepeib, HA OCHOBE YuéTa
HHTEPECOB, CKIIOHHOCTEH M 0COOSHHOCTEH yJaIuXCs).

Craryc Henmpo(QWIbHOW IHUCUUILTUHBI OOpEKaeT XUMHIO B TYMaHUTAPHBIX,
($U3MKO-MaTeMaTUYECKUX KJlaccaX M IIKOJaX Ha OYEHb HU3KYIO MOTHUBAIUIO €&
U3y4deHUsl Juig OOoNbIIMHCTBA ywammxcs. [loBblllleHME WX HMHTEpeca K XUMHUU
YCUIIUBACTCS MPUKTAOHBIM XAPAKMEPOM COJEPKATEIBHOW W MPOLECCyalbHOU
CTOPOH B IpeajaraeMoM Kypce (T. €. «XUMHUS M KHU3HBb»). Tak, Harmpumep, Ipu
W3YUYCHUU TOJIUMEPHBIX MAaTEPUATIOB B Kypce OpraHuYecKON XuMuu GOpMHUPYETCS
YMEHHE YUTATh ITUKETKU TPUKOTAXKHBIX WU3ACIHUN C IEIbI0 TPAaBUIILHOTO yX0/1a 32
HUMH (YUCTKA, CTUPKA, CYIIKa, YTIOKKA).

B y4eOHBIX KHUTaX U3MEHEH U A3bIK HOOAUU YUeOHO20 Mamepuana: OH B
OoJibllleld  Mepe TOBECTBOBATENbHBIM, CBA3AHHBIM C  XY/JA0XKECTBEHHBIMHU,

JUTEPATYPHBIMU MMPOU3BEICHUSIMH, HICTOPUIECKUMU (DaKTaMHU.
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B knaccax u mkonax rymMaHuTapHoro npoguis yuyeOHoe coaepikaHHue Kypca
NpEeAnojaraeT yCWICHHE TCyMaHUTapu3alud B OOyYEHMM XHMHHM 4epe3
UCIIOJIB30BAaHUE NPUEMOB, METOJOB U CPEACTB, XapaKTEPHBIX ISl TYMaHUTAPHBIX
JUCIMIUIMH. Tak, B IIKOJaxX U Kjaccax ¢ yriIyOJEHHBIM U3yUYE€HUEM NHOCTPAHHOTO
s3bIKa XOpomni 3P ¢PeKT TaéT YTeHne XUMUYECKOT0 MaTepuana Ha WHOCTPaAaHHOM
A3bIKE. YUUTENI0 HEOOXOAUMO NOoJ00paTh COOTBETCTBYIOIIMN IpOrpamMme IO
XUMUM Marepuajg Ha HHOCTPAHHOM s3blke. Ecim mogdop Takoro marepualia
OCYIIECTBUTH JOCTATOYHO TPYAHO, OCOOCHHO B YCIOBHUSAX CEIHCKOM HIKOJIBI WIIH
IIKOJIbI HEOONBIIOr0 HACENEHHOTO IYHKTa, TO MOXHO BOCIIOJIb30BATHCSA
BO3MOYKHOCTSIMU MeCTHOM Oubnuorekn wunm HMurtepHera. byner mnone3HbiM
IpUBJIeYb K paboTe Mo MoA00py XMMUUYECKOTO MaTepuasa Ha HHOCTPAHHOM SI3bIKE
U CaMMX y4aluxcs.

Takke B S3BIKOBBIX IIKOJIAX OOJIBIIOE 3HAYEHUE JJISl YCUIICHHS] MOTHBALMU K
U3YYCHHUI0 XHMMHMUYECKOIO MaTepuanga HMEET HCIOIb30BaHUE MEXKIPEAMETHBIX
CBA3€HM XUMUM C MHOCTPAaHHBIM s3bIKOM. Tak, Hampumep, 3(P(EKTUBHO
OpUMEHEHUE 3afaHuil Uil OTpabOTKM y4yeOHOro cojAepKaHMs Kypca Ha
YCTAHOBJICHUE AHIJIOSA3BIYHOM STHUMOJIOTUM XMMHUYECKUX TEPMHUHOB (Hampumep,
CUMBOJIbHbIE 0003HAYEHHSI OTHOCUTEIBHBIX aTOMHOM M MOJEKYJSIpHOU Macc Ay U
M, porcxoast ot anrd. relative) wim ux sBosronuu (HapuMmep, Tped. «Kamaius
— anri. catalize — pyc. kamanu3z). C GOMBIIMM YIOBOJIECTBUEM YUAIIUECS! TIKOJ
U KJIAcCOB C YINyOJEHHBIM M3yYEHHEM HWHOCTPAHHOTO $3bIKA HaXOAAT U
OPEJICTaBISIIOT MHPOPMALUI0O O PpOJM YYEHBIX-XUMHKOB WM O Ppa3BUTUU
XUMHYECKON MPOMBIIUICHHOCTH B CTpPaHaxX HM3y4aeMOro S3bIKa, KOTJa TOTOBAT
COOOIICHWS M  Tpe3eHTalMu 10  3adaHusiM  pyopuku  «Mcmonb3yiiTe
JIOTIOJIHUTEIbHYIO HH()OPMALIMIO U BHIPA3UTE MHEHUEY.

B rymaHuTapHbpIX IIKOJIAX JUIOAKTUYECKA OINPABJAHO HCIOJIb30BAHUE
CUMBOJIUKH, MPUHATOW B PYCCKOM S3bIKE NJIsi 0003HA4YEHHs] 4acTei clioBa, Npu
dbopmupoBaHUM OOOOMIEHHBIX 3HAHMM 1O XMUMHUYECKOW HOMEHKJIAType. OTOT

npUEM MCTIOJIBb30BaH B yueOHbIX KHUrax 10—11 kmaccos.
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Hanpumep, B opraHn4eckoil XMMHUU CUMBOJIMKA PYCCKOTO SI3bIKa TIOMOTAeT
dbopmupoBanuto HoMmeHKIATyphl MIOITAK. Tak, oOmmit cmoco6 oOpazoBaHus
Ha3BaHUH TPEACTbHBIX OJHOATOMHBIX CIIMPTOB M TPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT MOKET OBITh OTPAKEH CIICAYIOINIMMH 3aITUCSIMH:

~— ~/\
AJnkaH-0J1 (METaHOJI, TAHOJ, IPOMaHo-1);

VA
AnKaH-0B

a | KucloTa (METaHOBAsl, 3TAHOBAA U T. 1.).

B mponeccyanrbHOM OTHOIIEHMHM B KJaccax T'YMAaHUTApHOTO Mpoduiis, B
KOTOPBIX OOyd4aeTcs OOJIBIIMHCTBO JETEW C SIPKUM OOpa3HbIM BHUJCHUEM MHUPA,
CKJIOHHBIX K OMOIMOHAJIBHBIM  TEPEKUBAHUSAM, 3HAUUTENbHBIM 3 eKT
JIOCTUTaeTCs TIPU UCIOIB30BAHUU NpUEMa anumayuu, T. €. HaJleIeHUus: 00BbEKTOB
HEKHUBOTO XMMHUYECKOr0 MHpa (3JIEMEHTOB, BEIIECTB, MaTEPUAJIOB, PEAKIIUIA)
XapaKTEpHBIMU YepTaMHu U MPU3HAKAMHU JKUBOTO, UX «ouejoBeunBaHuey. OOmui
croco0 JOCTHKEHUS 3TOU 1EIM OTpakaeTcsi B 0000IIEHHOM Ha3BaHUM OTACIBHBIX
3aJJaHuil Kypca, B KOTOpPBIX HEOOXOAMMO pPacKpbITh XYJA0XKECTBEHHBIH 00pa3
BeIleCTBA WK nporecca. Cieayer NoJ4epKHyTh, UTO yYaIUecs ¢ yI0BOJIbCTBUEM
NUIIYT HEOOJbIIME JIMTEepaTypHble MPOU3BENEHUS (3CCE, CHUHKBEHHBI) TaKOIrO
IJIaHA, TEM CaMbIM COBEPILICHCTBYS CBOIO JIMTEPATypPHYI0 MUCBMEHHYIO pE€Yb U
yCBanBasi HEOOXOJUMOE XUMHUYECKOE COJIEpKAHUE.

B knaccax ¢pu3nKo-MaTeMaTHYECKOro MpoQuiisi, OUEBUIHO, COJIepKATEIbHAS U
mpolieccyaibHasi CTOPOHBI 00YUYEHUSI XUMHUU TOJDKHBI OBITh HECKOJIBKO WHBIMHU.

Ecnu B 4acTH CBA3M XMMHUU C KU3HBIO OHU COBMAAAIOT C €€ MPErnoJaBaHueM B
KJlaccax TyMaHUTapHOTO npoduisi, TO B 0TOOpEe y4eOHOro MaTepuana U METOIUKE
KypCc TMpEanoyiiaraeT HCMHOJb30BAHUE JPYrol JUIaKTUKH. HekoTopble TeMsbl,
OCOOCHHO CBsI3aHHbIE C (UBUKOW (CTpOGHHE aTOMa M BEIIECTBA, HEKOTOPHIC
acreKThl (U3WYSCKOM M KOJJIOMIHOM XWMMHHM, Ta30BbIC 3aKOHBI), d(heKTHBHEES
u3yyaTh Ha OCHOBE AaKTHUBHBIX (opM 00yueHus (Oeceabl, AUCIYTa, 3IEMEHTOB
YPOKOB-KOH(EPEHIIMi{), YTO TMO3BOJISIET 3HAYUTENBHO  YBEIUYHUTH  JIOJIIO

CaMOCTOSITENIbHOM paboThl yuammxcs. Takol moaxos 1aéT BO3MOXKHOCTh IIUPOKO
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UCIIOJIb30BaTh MEXIIPEAMETHBIE CBSI3U U (DOPMHPOBATh €IUHYHO €CTECTBEHHO-
HAay4YHYI0 KapTHHY MHPA.

B kypce u3MeHEHa M IHUIAKTHYECKAs POJib XUMUYECKO20 IKCHEPUMEHMA U
pacuémmuvix 3a0ay no opmynam u ypagHeHUAM.

Xumusi — ocobas ydeOHash AWCHUIUIMHA, B KOTOPOW Hapsay C
TEOPETUUYECKUMH 3HAaHUSAMHU (DOPMHUPYIOTCS TakKe OKCIEPUMEHTaJbHbIE U
pacyéTHble yMEeHHs W HaBbIkM. HO MMEHHO Ha XWMHYECKMU DSKCIEPUMEHT H
pelieHne pacyETHBIX 3a/1a4 KaTaCTPO(PUUECKH HE XBAaTHUT BPEMEHH, OTMYIIEHHOTO
Ha y4deOHbI mporecc Ha 0Oa3oBoM ypoBHe. IloaTomMy B Kypce mnperycMOTpeH
00s3aTENbHBIA JIEMOHCTPALIMOHHBINA ASKCIIEPUMEHT IPU PACCMOTPEHUU KaXKJI0H
YKPYIHEHHOW TUAAKTHUUECKON enuHuibl — mnaparpaga. Tak xak 1abopaTopHBIM
YUYEHUYECKUH SKCIEPUMEHT B CHJIIy Y3KOTO BPEMEHHOTO JUMHUTA MPUOOpETaeT B
W3YUYCHHM Kypca DSNU30JUYECKHM XapakTep, TO MPEANOJaracTcs MHPOKOe
IIPUBJICYEHHUE K BBINOJHEHUIO JEMOHCTPALMOHHOIO JKCIEPUMEHTA yYalluxcs B
KA4eCTBE ACCUCTEHTOB YYMTENS. OTO IO3BOJMUT MOIAJEPKUBATH HA JOJDKHOM
YpPOBHE NPAKTHUUECKUE YMEHHMS M HaBBIKM Yy4Yalluxcs, C()OpMHUpPOBAaHHBIE B
OCHOBHOM 11KoJie. HekoTopyro HanpsKEHHOCTh B 00ECIEUEHHOCTH HArJIsIHOCThIO
YPOKOB XMMHH JOJDKHBI CHSITH 00S3aTeNIbHbIE KOJUIEKLUWHU, MOArOTOBJIEHHBIE K
KaXXJOMY YPOKY XMMHUU Ha OCHOBE PUCYHKOB-KOJIJIaXKEH, UMEIOIIMXCS B yUEOHOM
nocobuu. 1, HakoHel, 4acTh Npo0eM XUMHUYECKOTO IKCIIEPUMEHTA MOTYT PEIIUTh
MHOTOYHCIIEHHBIE BHJIEOMATEPUAIIBI, CONPOBOXKAAOIME Kypc. OnHAaKo Takue
3aMEHbI IPUMEHHMMBI TOJBKO B TOM CIIy4ae, €CJIA JUKTYIOTCS MPaBUJIAMH TEXHUKHU
0€30MacHOCTH WM €CIIU PealibHbIe SKCIIEPUMEHTBI TPEOYIOT 3HAYUTENbHBIX 3aTPaT
BPEMEHH.

Onu3oIMYecKoe, a He CUCTEMHOE BKIIFOUEHHUE PACUETHBIX 3a/1a4 Mo ¢opMysiam
M YpAaBHEHUSM B TIPOLECC M3YUYEHHs Kypca NPHUBOAUT K pa3pbeiBy [BYX
B3aUMOCBSI3aHHBIX CTOPOH PACCMOTPEHHS XHMHUYECKHX OOBEKTOB (BEHIECTB U
peaKIuii) — Ka4eCTBEHHOW M KOJIMYECTBEHHOW. Tak Kak Ha ypOKEe Ha peIICHUC
pacy€THBIX 3aJlady O XWMHUU BBIJIETUTH BpeMs MPOOJIEMaTUYHO, HEOOXOIUMO

HCII0JIb30BaTh BCE BO3MOXKHOCTH CaMOCTOSTEIIHLHOMI pa6OTBI ydyamuxcsa, U B
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NEPBYIO0 OYepelb NPHU MOATOTOBKE JIOMAIIHEro 3afaHusi. MOXHO HCIOJIb30BaTh
npuBeAEHHBIE B B KOHIIE KaXIOoro maparpada MocoOus pacuéTHBIE 3aadd,
OLICHMBAsi UX U KOMMEHTUPYS pe3yJbTaThl OICHOK B Hayaje KaXJO0ro ypoka Ha
npoTsbkeHud 3—5 MuHyT. Takas TEXHOJIOTHS TO3BOJISET PEIIUTh eII€ OIHY
npo0eMy, KOTopas BO3HHMKAeT MpU OOyYCHWH XWUMHU Ha 0a30BOM YPOBHE B
YCIOBHSX BPEMEHHOTO IIEWTHOTA, — TPOOJEMy HAKOIUICHUS OICHOK |
000CHOBaHHOCTH BBICTABJICHHS PYOSKHBIX (ITOJYTOIOBBIX) U UTOTOBBIX (TOJOBBIX)
OILICHOK y4alllUMCHI.

Ycunenue momueayuu yuawguxca x usyuenuro HenpoduiavHou xumuu
peanuszyemcsa 6 Kypce uepe3 pACKpblmue CeA3U UYUAEMO20 MAmepuana c
o0yoywieit npogheccuonanvHoil 0eameabHOCmbI0 8bINYCKHUKA CPEOH el UIKObL.
HaubGonpmuit 3¢dext naér camoctosTenbHas padoTa CTapIIEKIACCHUKOB IO
packpbITUIO 3TOM cBsizu. Kypc mpeaycMaTpuBaeT BBIMOJHEHUE YYaIUMUCS
3amanuil tuna «lloaroToBeTe paccka3 O TOM, Kak CBA3aHbl 3HAHUS KOHKPETHOMU
TEeMbI 10 XMMHUHM ¢ 00yueHHeM B BhiOpaHHOM BaMu BY3e unu ¢ Bameil Oyayiiei
npodeccueity; «HazoBuTe U3BECTHBIE BaM MEXIyHApOIHBIE BOOPYKEHHBIC
KOH(DJIUKTBI, KOTOPBIE CBSI3aHBI CO CTPEMJICHHEM YCTaHOBHUTH KOHTPOJIb HaJ
MPUPOIHBIMA UCTOYHUKAMH YIIIEBOAOPOA0BY; «IIpuBenute mpumMepsl HHTETpaluii
SKOHOMHK PAa3JIMYHBIX CTPaH, OCHOBY KOTOPBIX COCTaBJSIET WCIIOJIb30BAHUE
MPUPOJHOTO Tra3ay WU MPU TMOATOTOBKE OTBETOB Ha Bompochkl «Kak MHUpOBBIE
LEHbI HAa He()Th BIMSIOT Ha Oro/KeT Hael crpanbl? [Ipennoxure cBOM BapuaHThI
YMEHBIIICHUSI 3aBUCUMOCTH SKOHOMHUKHM Poccun OT koseOaHus MHUPOBBIX II€H Ha
HEePTHY U T. 1.

B crapmmx kmaccax B KayecTBE OPUEHTUPOBOUYHON OCHOBBI 00OOIICHUS
BOXHEUIINX TMOHSATUM W TEOPUM XHMHUU CIYXXaT ¢punocogpckue kamezopuu,
HalpuMep KaTeropusi «OTHOCUTEJIIBHOCTH HWCTHUHBI». Tak, B X0/€ AUCKYCCUU O
KIacCUu(PUKAIMA XMMHYECKHX DJIEMEHTOB, TMPOCTBHIX BEMIECTB (METALIBI U
HEMETaJUlbl) W COEAUHEHUM (OKCHUIbl W TUIAPOKCHIBI) CTapIICKIACCHUKU

yCBaMBalOT 0a30Bble MOHATHUSA Kypca (CTpOEHHE aroMa W BUABl XUMHYECKHX
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CBsI3€H, TUIBI KPUCTATMYECKUX PEMETOK U (PU3UYECKHE CBOMCTBAa BEIIECTB,
aM(pOTEPHOCTB ).

OavH 4Yac B HEIEN0, OTBEACHHBIM Ha HW3yYeHHE Kypca, Mpearosiaraer
IIUPOKOE HUCIOJBb30BAHUE JIEKYUOHHO-CEMUHAPCKOU  hopmbl  nposedenus
YueoHvix 3anamuil. ITO TO3BOJISET CTAPIICKIACCHUKAM HE TOJIKO 3(P(PEKTUBHO
yCBaMBaTh COJEPKAHUE Kypca, HO U TOTOBUT MX K MPOJODKEHUIO 00pa30BaHUs B

BBICIIICH IIKOJIE, T1e Takas popma mpeodiamaer.

O0masi xapakTepuCcTHKA Kypca
KonnuecTBo yacoB, OTBeAEHHOE HA U3yUEHUE XUMHH Ha 0a30BOM YpOBHE, U
COOTBETCTBHE 00pa30BaTEIbHOMY CTAHJAPTY OIPEAEIUIN TUIATeIbHBIA OTOOD
COJEPKAHMSI KypCa XUMUH, MO3BOJISIOIIETO’
® COXPAaHUTH JOCTAaTOYHO LEJIOCTHBIM W CHUCTEMHBIA KypC XUMHHU, KOTOPBIH
(opMupoBasicsl Ha TMPOTSHKEHUHM JECATKOB JIET KaK B COBETCKOM, Tak U B
POCCHICKOH IIIKOJIE;
e 0CBOOOAUTH KypC OT W3JIMILIHE TEOPETU3HPOBAHHOIO M CIOXKHOIO Marepuala,

JUTs1 OTpabOTKU KOTOPOTO TPeOyeTCsi HEMalo BPEMEHHU;

® MaKCHUMaJIbHO COKpPaTUTh Ty ONUCATENIbHYIO YacThb B COJEP)KaHUM Yy4eOHOUN
JTUCUUIUIMHBI, KOTOPAsi MO3BOJIIET 00€CeUnTh MPOPUIbHBINA YPOBEHb 00yUEHHUS

MIPEAMETY;

® BKJIIOUUTH B KypC Marepuall, CBSI3aHHbIN C TOBCEIHEBHOM KU3HBIO YEJIOBEKA, C
Oynymieit npodeccuoHaIbHON JESITEIbHOCThIO BBITYCKHUKA, HAMpPSIMYI0 HE

CBSA3aHHOU C XUMHEM.

MeTo1010THYecKo OCHOBOM TOCTPOCHUSI Y4EOHOTO CcoJepkKaHUsS Kypca
XUMUU JIJIs1 CPeIHEN IIKOJIBl 6a30BOTO YPOBHS SBHJIACH MI€] MHTETPUPOBAHHOIO

Kypca, HO HE €CTECTBO3HAHUS, & XUMHH.
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CrpykTypa mIpeuiaraeMoro Kypca pelaer e NpoOJIeMbl MHTETpaluu B
oOydyeHNH XHMHH: Ie€pBas — BHYTPHUIIPpeAMETHAasi WHTerpanusi, BTOpas —
MesKIpeIMeTHAs.

BHyTpunpenMerHas HMHTErpauus OIpPENEsieT CIEAYIOIyI0 O4epEIHOCTD
W3YYEHMs pa3/Ie]OB XMMHUHU: BHAYAJIE U3Y4AEeTCsl OPraHUYECKasi XUMHUsI, a 3aTEM —
obmast xumus. Takoe CTPYKTypHpOBaHHE OOYCIIOBIEHO TEM, 4TO OOO0OIIEHHE
COZIEp)KaHUsl TperMeTa I03BOJIIET Ha 3aBepIIalolleM JTane cGOpMHpPOBaTH Y
BBIITYCKHUKOB CPEIHEN IIKOJIbI MPEACTABICHUE O XMMHUHU KAaK O LIEJIOCTHON Hayke,
NoKa3aTb €IUHCTBO €€ IMOHITHM, 3aKOHOB W TEOpUHM, YHUBEPCAIBHOCTh U
NPUMEHUMOCTD UX KakK JUIsl HEOPTaHUYECKOM, TaK U JJIsl OPraHUYECKON XUMHU.

MexnpeaMeTHasi HHTErPalus II03BOJISAET, ONUPAsACh HA 3HAHUSA 110 XUMUH,
OObEIUHUTH 3HAHUS O (Qu3uke, OUoNOrUU, reorpaduu, HKOJIOTHMH B EIUHOE
NOHUMaHUE MPUPOIBI, T. €. C(HOPMUPOBATH IEIOCTHYIO €CTECTBEHHO-HAYUHYIO
KapTUHY OKPY’KAOIIEro MUpa. OTO MO3BOJIUT CTapLICKIACCHUKAM OCO3HAaTh, YTO
0e3 3HaHMU MO XMMHHM BOCIPUATHE OKpPYKAIOUIEro MHpa OydeT HEMOJHBIM H
yIIepOHbIM, a JIIOAM, HE MOJYyYMBIIME TAaKUX 3HAHUM, MOTYT CTaTh HEOCO3HAHHO
OMaCHbIMM, TaK KaK XHMHUYECKH HErpaMOTHOE OOpallleHHEe C BEILECTBaMH,
MaTepHuallaMy U MpolieccaMu MPECTaBISET yIpo3y s KU3HU.

Kpome »TuX [ByX BenylIMX HMHTETPUPYIOIIUMX HAEH, B Kypce XUMHUHU
peasn3yeTcs emé OnHa Haes — WIeS UHMezpayuu XuMUYeckux 3HAHUU C
SYMAHUMAPHLIMU — OUCYUNAUHAMU: ~ WCTOPUEH,  JUTEpaTypod,  MHPOBOU
Xy[IO’)KECTBEHHOW KyJIBTYpOil. DTO, B CBOIO OY€penb, IO3BOJISET CPENCTBAMHU
y4eOHOro mpeaMera MoKaszarh pojb XUMHHM U B COLMATIBLHON cdepe ueaoBeuecKon
NESTEIbHOCTH, T. €. TIOJIHOCTBIO COOTBETCTBOBaTh HJESIM 00pa30BaTEIbHOIO
CTaHJapTa.

Oco0OeHHOCTH copiepXkaHusi OOy4YeHUS] XUMUU B CpeAHeil (MOJHOM) IKoiie
O0yCJIOBIEHBl CHEIMU(PUKON XUMHUM KaK HAayKM M [OCTaBJICHHBIMHU LEJSMHU.
OCHOBHBIMM MpOOJIEMaMU XUMHUU SABIIAIOTCS M3YYEHHE COCTaBa M CTPOCHUS
BELIECTB, 3aBUCHUMOCTH HX CBOMCTB OT CTPOCHHMs, TMOJYyYEHHUE BEILIECTB C

3aJJaHHBIMU CBOMCTBAMU, UCCICAOBAHUE 3aKOHOMEPHOCTEN XUMUUYECKUX PEaKLUN
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U IIyTeW YIpPaBICHUS UMHU B LEIAX MOIYYEHHs BELIECTB, MaTEPUAIIOB U DHEPIUU.
[ToaToMy B pabodueil mporpamMme MO XHMHH HAUUIM OTPAXXEHUE OCHOBHBIE
COJIEpIKATEIIbHBIC JINHUM:

o «BemecTBo» — 3HaHUS O COCTaBE U CTPOCHUM BEIIECTB, UX (PUINYECKUX H

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

o «XHMMHUECKas peaKkuus» — 3HAHUA 00 YCIOBHUAX, B KOTOPBIX ITPOABJIAIOTCA
XMMHUYECKHE CBOMCTBA BCIICCTB, crocobax YHpaBJICHUA XUMHUYCCKUMHA

nmponecccamMu,

L ((HpI/IMCHGHI/Ie BCIICCTB» —— 3HAHUA H OIIBIT HpaKTHHGCKOﬁ ACATCIBHOCTH C
BCIICCTBAMHU, KOTOPLIC HanboJIee 4acTo IPUMCHATCA B HOBCCHHeBHOﬁ KHN3HU,
IMUPOKO HCIIOJIB3YIOTCA B IIPOMBIINIJICHHOCTH, CCJIbCKOM XO3HﬁCTBe, Ha

TPaHCIIOPTE;

® (JSI3pIK XMMHMW» — CHUCTEMa BaXXHEHMIIUX IMOHATUH XUMHM W TEPMHUHOB, B
KOTOPBIX OHM OIKMCBHIBAKOTCSI, HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB, T. €. UX
Ha3BaHUs (B TOM YHCJI€ U TPUBUAIBHbBIC), XUMUUECKUE (POPMYIIBI U ypaBHEHUSI,
a TaKk)Ke IMpaBWiIa TEpeBojia MH(POPMAIIMM C €CTECTBEHHOIO S3bIKAa Ha S3BIK

XUMHH B 0OpaTHO.

MecTo npeamera B y4e0HOM IJIAHE

denepanbHbIN rOCyAapCTBEHHBIN oOpa3oBaTebHBIN CTaHIapT
npenycMaTpUBaeT U3yUYeHHE Kypca XUMHUH B CPEIHEN IIKOJIe KaK COCTAaBHOM 4acTu
npenMeTHo obnacTu « EcTecTBeHHO-HAyUYHBIE IPEAMETHI».

B 0a3ucHoM y4eOHOM IUIaHE CpeJHEH MIKOJbl XMMUSl BKIIIOUEHA B pasiedn
«Conepxxanue, GOpMHUPYEMOE Y4YaCTHUKaMH 0Opa30BaTENbHOIO MPOLECCAy.
OOyyarorniecss MOTYT BBIOpaTh [JIi W3YYCHHS WM HWHTETPUPOBAHHBIA KypC
€CTECTBO3HAHMS, MJIM XUMUIO KaK Ha 0a30BOM, TaK U Ha YIIIYOJIEHHOM YPOBHE.

PabGouas mporpamma mo XUMHUHU JJIsi CpeAHET0o 00Imero oOpa3oBaHUs Ha

0a30BOM YpPOBHE COCTaBJIEHA M3 pacyéTa 4yacoB, YKA3aHHBIX B OA3UCHOM yuyeOHOM
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maHe o61ieoOpa3oBarebHbIX opranu3anuii: 1 yac B Hememto (70 dacoB 3a 1Ba

rozna oOyueHus).

JIMYHOCTHBIE, MeTANIPEAMETHbIC U MPeAMEeTHbIE Pe3yJIbTaThl

OCBOEHHSI Kypca

I[CHTCJILHOCTB YUYUTCIIL B O6yq€HI/II/I XUMHHU B CpGI[HCﬁ IIKOJIC AO0JI2KHA OBITH

HallpaBJICHA Ha JOCTHIXKCHHUC O6y‘{al-OHlI/IMI/ICSI CICAYIOINIUX JIUYHOCHIHbBIX

pe3yniomamoe:.

1)

2)

3)

4)

B I[ICHHOCTHO-OPHUEHTAIIMOHHON chepe — oco3HaHue POCCUNCKON IpakIaHCKOM

HACHTUYHOCTH, IIaTPUOTHU3MA, YyBCTBa IOpJA0CTHU 34 pOCCHfICKYIO XUMHUUYCCKYTIO

HayKy;

B TPyHOBOM cdepe — 2omosHocmb K OCO3HAHHOMY BBIOOpPY [ajbHEMIIEH

00pa3oBaTeIbHOM TPACKTOPUU WIIA TPYAOBOM NESATEILHOCTH;

B TI03HABATEJIIbHOW (KOTHUTUBHOW, WHTEIUICKTYallbHOU) cdepe — ymeHue
YVOPaBIATh CBOEW  TO3HABATEIBbHOW  JICSATENBHOCTBIO, 20MOBHOCMbL U
cnocobnocms K 00pa30BaHHMIO, B TOM YHCIE CamMo00pa3oBaHUIO, Ha
MPOTSHKEHUU BCEH JKM3HHW; CO3HATEIHLHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa3oBaHUI0 KaK YCIIOBHIO yCHENIHON MpodeccroHalbHOW M OOIIeCTBEHHOM

ACATCIBbHOCTH,

B cdepe cOepexeHus 3A0pPOBb — npuHAmue W pearusayus UEHHOCTEH
3I0pOBOTO M 0€e30macHOro o0pasza KU3HH, Henpusmue BPEIHbIX MPUBBIYEK
(KypeHHs, ynoTpeOJeHHs ajlKorojii M HapKOTMKOB) Ha OCHOBE 3HAHUM O

TOKCHYCCKOM U HAPKOTHUYICCKOM I[CflCTBHH BCIICCTB,

Memanpeomemnuvimu pe3yromamamu OCBOCHUS BBITYCKHUKAMU CpeaHEH

IOKOJIBI KypCa XMMHHU ABJIAIOTCA:

1)

UcCnoJjib306AadHuUe YMGHI/Iﬁ N HABBIKOB pPAa3/IMYHBIX BHUIO0OB MM03HABaTEIILHOU
ACATCIbHOCTHU, npumerHerue OCHOBHBIX MCTOJOB IIO3HAHHA (CI/ICTCMHO-

WH(pOPMAIIMOHHBIH aHaJIn3, HaOJIIOICHHUE, M3MEPEHHUE, MIPOBEJICHUE



2)

3)
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9KCIICPUMCHTA, MOACIUPOBAHUC, HCCICAOBATCIILCKAA ,Z[@HTGJIBHOCTB) JJIA

HU3YUYCHUA PA3JIMYHBIX CTOPOH Opr}KaIOHICﬁ HGﬁCTBHTeﬂbHOCTH;

6ladeHue OCHOBHBIMH HMHTEJUICKTYaJIbHBIMH oneparusiMu  ((hopMynupoBKa
TUMOTE3, aHaIM3 W CHHTE3, CPaBHEHHE W CHUCTeMaru3anus, 0000IieHue u
KOHKpETH3allis, BBIABICHUE TMPUYUHHO-CIEJCTBEHHBIX CBSI3¢M M TOUCK

aHaJIOIOB);

no3HaHue OOBEKTOB OKPYKAlOLIEro Mupa OT OOIIero uepe3 OCOOEHHOE K

CAMHUYIHOMY,

4) ymenue BBIABUTATh MJEH M OINPEACIATh CPEACTBA, HEOOXOOUMBIE I HX

pcaln3aluun,

5) ymenue omnpenendaTh UEIM W 3ada4M JACATCIBHOCTH, BBIOMpATh CpEICTBa

6)

pealn3aiuu OCJIN U IIPUMCHATD UX Ha IIPAKTUKE,

UCNONb306aHUE PA3IAYHBIX HWCTOYHUKOB JUISI TOJNYYEHUS XUMHUYECKOU
uH(pOpMaILK, MTOHUMAaHUE 3aBUCUMOCTH COAEPKaHUSA U (POPMBI IIPEJICTABICHUS

uH(pOpMAaLIMH OT 1IeJIel KOMMYHHKAIlUU U a/Ipecara;

7) ymeHnue IpOIYKTUBHO OOLIATHCS M B3aUMOAECHCTBOBAThH B MPOIIECCE COBMECTHOM

8)

ACATCIIbHOCTH, YYHUTBIBATH IIO3HMIHUKU JPYIHX VYYACTHHUKOB OCATCIBbHOCTH,

3¢ hHeKTUBHO pa3penaTh KOH(PIUKTHI;

20MOBHOCMb W CIHOCOOHOCTh K  CaMOCTOSITEBHOM — MH(OPMAIIMOHHO-
MO3HABATEILHOM  JESITEIBHOCTH, BKJIIOYAas yMEHUE OPHUEHTUPOBATHCS B
pa3IMYHBIX  HWCTOYHMKAX  MHGOpPMAIMM, KPUTHYECKU  OLICHUBATh U

UHTEPIPETUPOBATh UHPOPMAITHIO, TTOYIAEMYIO U3 PA3IUYHBIX UCTOYHUKOB;

9) ymenue WCHONAB30BaTh CpEACTBA HH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX

texHonoruit (nanee — MKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U

OpraHU3alMOHHBIX 33J]lad C COONIOIEHHEM TPeOOBaHUN APrOHOMUKH, TEXHUKU
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6630HaCHOCTI/I, TUTHUCHHI, pecypcoc6epe>KeHI/I;I, IIPaBOBBIX N 3THUYCCKHX HOPM,

HOPM HMH(OPMAIIMOHHON O€301TaCHOCTH;

10) 61a0eHue S3BIKOBBIMH cpeacTBaM, B TOM 4YHCIIC W A3BIKOM XHMHUHU —
YMCHHUEC SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOXO TOYKY 3pPCHHUsA, UCIIOJIb30BATb
AJICKBATHBIC A3BIKOBBIC CPCACTBA, B TOM YHCJIC W CHMBOJIbHBIC (XI/IMI/I“IGCKI/IG

3HaKH, GOPMYJIBI U YPABHEHHUS).

Ilpeomemnvimu pesynvmamamu W3y4eHUS XUMHUUM Ha 0a30BOM YpOBHE Ha
CTYIIEHH CPEIHEr0 00IIEero 00pa30BaHMs SIBISIFOTCS:

|. B mo3HaBarenbpHOM chepe

L

3nanue (NoHUManue) N3y9YEeHHBIX MOHITHH, 3aKOHOB U TCOPHUH;

2. YMeHue ONHUCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSITEIBHO MPOBENEHHBIC
AKCIIEPUMEHTHI, UCIIOJIb3YsI JJIsl STOTO €CTECTBEHHBIN (PYCCKHM, POIHOI) S3BIK U

A3BIK XUMHH,

3. ymeHnue KiIacCUPUIIMPOBATh XWMHUYCCKHE ODIIEMEHTHI, MPOCTHIC W CIIOKHBIC
BEILIECTBA, B TOM YHUCJIE U OPraHUYECKUE COCANHEHUS, XUMUYECKUE PEAKIIUU 110

pa3HbIM OCHOBAHUAM,

4. ymenue  XapakTepH30BaThb M3yYCHHbIE  KIACChl  HEOPTraHUYECKUX U

OpraHHu4CCKUX COGI[HHCHI/II;'I, XUMHUYCCKUC PCAKIINH,

5. eomosnocmo IMIPpOBOOUTD XUMHUYECKUUN OKCIICPHUMCHT, Ha6.]'IIOI[aTI> 3a C€IO
IMPOTCKAHNCM, (1)I/IKCI/IpOBaTB PE3YyIbTaThbl CaMOCTOATCIIBHOT'O n

ACMOHCTPUPYEMOI'O SKCIICPUMCHTA U JACJIaTh BBIBOABI,

6. ymenue QopMynMpOBaTH XUMHUYECKHE 3aKOHOMEPHOCTH, HPOTHO3UPOBATH

CBOMCTBA HCU3YUYCHHBIX BCUICCTB I10 aHAJIOI'MHU CO CBOMCTBaMHU HN3YYCHHBIX

7. nouck WCTOYHUKOB XWUMHUYECKON WH(pOpMAIMU, TMOJydYeHHe HEeoOXOIuMOM
uHdopman, €€ aHalu3, HW3TOTOBICHHE XWMHUYECKOTO HWH(POPMAIMOHHOTO

MPOJIyKTA U €r0 MPEe3CHTAIUS;
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8. 6nadenue 00s3aTENBHBIMM CHPABOYHBIMU Marepuanamu: llepuonnueckoit
cuctemor xummudeckux snemeHToB [. . Menneneesa, Tabnuieil pacTBOPUMOCTH,
AIIEKTPOXUMHUECKUM psaaoM HanpsHKEHUH METaJJIOB, psaaOM
ANIEKTPOOTPULIATENIBHOCTH — JJI1 XapaKTEPUCTUKU CTPOEHMSI, COCTaBa U CBOMCTB
aTOMOB XMMHUYECKUX 1eMEHTOB |—IV nepronoB u o0pa30BaHHBIX UMHU IPOCTBIX U

CJIOXKHBIX BCIICCTB,

9. ycmamnoénenmue  3aBUCUMOCTA  CBOMCTB M NPUMEHEHHS  BaXHEHIINX
OPraHMYECKUX COCOUHEHUH OT MX XHMMHMYECKOIO CTPOEHHs, B TOM YHCIE H
0OyCIIOBIIEHHBIX XapaKTEpOM 3TOTO CTPOEHUs (IPEAEIbHBIM WM HENpPEAEIIbHBIM)

Y HaJIM4UeM (PyHKIMOHAJIBHBIX TPYIIIL;
10. mooenruposanue MoneKya HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB;

11. nonumanue XuMHIECKON KapTHUHBI MHpPa KaK HEOThEMJIEMOM YacTHU I.[GHOCTHOﬁ

HAY4YHOU KapTHUHBI MUDA;

Il. B IEHHOCTHO-OpPUEHTAIIMOHHOU chepe — ananruz v oyeHka NOCAEACTBUMN i
OKpYy>Karomiei cpeapl OBITOBOM W MPOU3BOJCTBEHHOM JE€ATEIBHOCTH
YeJIOBeKa, CBA3aHHOM C TMPOU3BOACTBOM U MEpepabOTKOM XUMUYECKHUX

MPOIYKTOB;

[1l. B TpymoBoi#i chepe — npogederue XUMUYECKOTO DKCIIEPUMEHTA; passumue
HAaBBIKOB ~ Y4YEOHOW,  MPOEKTHO-UCCIENOBATENbCKOW W TBOPYECKOU

ACATCIIBHOCTH IIPHU BBINTIOJIHCHUHW MHAWUBUAYAJIbHOI'O IIPOCKTA 110 XUMHWH,

IV. B cdepe 3m0poBoro obpaza *u3HHU — cobnr00eHue TpaBuil O€30MACHOTO
oOpallleHus] C BellleCTBaMH, MaTepHallaMi; OKa3aHWEe MEepBOM MOMOILM HpU
OTpABIICHUSAX, OKOTaX W TpaBMax, MOJIYYEHHBIX B PE3yJbTaTe HapyIICHUS
MpaBUJI TEXHUKU O€30MaCHOCTH MPU padoTe ¢ BENIECTBAMH U JaOOPaTOPHBIM

000py/IOBaHUEM.
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Conepxanue kypca 10—11 kiaaccoB ba3oBblii ypoBeHb

ConmepxaHue Kypca XapaKTepU3yeTCs LEJIOCTHOCTBIO M CHUCTEMHOCTBIO
y4e€OHOTO MpEeAMETa, HA OCBOCHHE KOTOPOTO OTBEIAEHO JKECTKO JIMMUTHPOBAHHOE
y4eOHOE BpeMs.

Kypc nenutcs Ha 7Be paBHBIE TIO OTBEAEHHOMY Ha MX HM3Y4YCHHE BPEMEHH
YaCTU: OPraHUYECKYIO0 XUMUIO U OOIYI0 XUMHUIO.

CTpykTypupoBaHuE Kypca OpPraHHYECKOH XUMHUHU ONpeensercs uaeen
pa3BUTHUS yUaIIUXCs HEMPO(UIBHBIX KJIACCOB CpeAcTBaMU yueOHoro npeameta. C
LENbI0 YCWJICHUS POIM JEAYKUMU B OOYy4EHMM XMMHM BHa4ajle JAl0TCAd KpaTKue
TEOPETUYECKUE CBEACHHS O CTPOCHUH, KIaCCH(PHUKAIMK, HOMEHKIAType
OpPraHUYECKUX BEIIECTB, 00 0COOEHHOCTAX PEAKIMM C UX yUaCTUEM.

CdopmupoBanHble TakuM 00pa3oM TEOPETUYECKHE 3HAHUA  3aTEM
pa3BUBAIOTCA Ha (PAKTOJIOTMUYECKOM Marepuaje Ipu PacCMOTPEHHH KIIACCOB
OpPraHUYECKUX COeIMHEHUU. B cBOIO ouepenb, Takol MOAXOA MO3BOJSET U TIIyOxkKe
U3y4YUTh OCOOEHHOCTH CTPOCHHS M CBOWCTB OPTaHUYECKHUX BEIIECTB Pa3HBIX
KjJaccoB. Tak, OCHOBHbIE TIOJIOKEHHSI TEOPHUM XHUMHUYECKOTO CTPOCHHUS
opraHvyeckux coeauHeHudt A. M. BymnepoBa 3akperuisiiorcs Npu U3yYE€HUU
YIJIEBOIOPONIOB (AJTKAaHOB, AJIKEHOB, JUEHOB, alIKNHOB, apPEHOB) U WX MPHUPOIHBIX
MCTOYHUKOB (IPUPOJHOTO ra3a, HepTh U KaMEHHOIO YIJis), KUCIOPOACOAEPKAIINX
OpraHMYeCKUX COEIMHEHUN (CIUPTOB, (DeHONA, albJeruI0B, KAPOOHOBBIX KHUCIOT,
CIIOKHBIX A(UPOB, KUPOB W YIJIEBOJIOB) M a30TCOAEPKAIIUX OPTaHUIECKUX
COEMHEHHUH (aMUHOB, aMUHOKHCIIOT, OEJIKOB U HYKJIEMHOBBIX KUCIJIOT). 3aBepIaeT
Kypc OpraHuueckoil xumuu TinaBa «OpraHuueckas XUMHUS U OOIIECTBO», TIE
oOyyJaromuecst 3HaKOMSITCSl C TAKUMH BaKHBIMU B IPAKTUYECKOM U OMOJIOTUYECKOM
OTHOILIEHUY BEIIECTBAMU U MaTepualaMHU, KaK IJIacCTMAacChl U BOJIOKHA, (DEPMEHTHI,
BUTaMUHBI, TOPMOHBI U JIEKAPCTBA, & TAKXKeE C JOCTIKEHUSIMHU OMOTEXHOJIOTHH.

CrnenoBarenbHO, OCHOBHBIM KpHUTEpHEM OTOOpa (PakTHUECKOro Mmarepuania
Kypca OpraHMYeCKOW XHWMHUHU SIBIACTCA WJAeSd  pealu3alldd  MPaKTUKO-
OPUEHTHPOBAHHOTO 3HAYCHHUS OOBEKTOB OPraHMYECKOM XMMHH (COCAMHEHUU H

peakiuit).
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Wnes o Begyen poiny TEOPETUYECKUX 3HAHUM B IPOLIECCE NIO3HAHUS MUpPa
BEIIECTB U PEaKIIMii cTaja OCHOBOM M JIJIsl KOHCTPYHUPOBaHHUS Kypca 00Ield XUMHH.
Ha ocHOBe equHBIX NOHATHM, 3aKOHOB M TEOPUH XMMHH Yy CTapUICKIACCHUKOB
(dopMupyeTCsl LEI0CTHOE MPEICTABICHUE O XMMHUUYECKOW HAayKe, O XMMHUYECKOU
KApTUHE MHMpPA KaK COCTAaBHOM YacCTH €JUHOM €CTECTBEHHO-HAyYHOW KapTHHBI
MUpa.

B kypce oOmieid XuMuM BHa4ajle Yy4YallHecs 3HAKOMATCA IOCICAHUMHU
JOCTIDKEHUSIMU B OONACTH M3YYEHMsI aToMa, Y3HAIOT O COBPEMEHHBIX MeETOoAax
NO3HAHUSI CTPOEHUS aroMa, YDIYyOJIsIOT M paclIMpsAIOT 3HAHMsS, MOJYYEHHBIE B
Kypc€ OCHOBHOM IIKOJBI, O CTPOCHMM AaroMa M BEUIECTBA HA OCHOBE
[Tepunoguueckoro 3akoHa u Ilepuomuueckoit cuctemsl JI. WM. Mennaeneesa, o0
OOIIMX CBOMCTBAaX KJIacCOB OpPraHMYECKMX W HEOPraHMYECKUX COEIUHEHHM
(KUCHOT,  OCHOBaHMH, aM(OTEpHBIX COEIMHEHHMI) B  CBET€  TEOPHH
NIEKTPOJIUTUUECKON JUCCOLMALIMY U IIPOTOHHOM TeopuH. Jlanee paccMarpuBaeTcs
KjIaccu(ukanuss XUMHUYECKUX pEakUuid B OpPraHMyecKOl M HEOpPraHU4YeCcKOn
XUMHUHU. 3aBepIIacT KypC 3HAKOMCTBO CTapLICKIACCHUKOB C IEPCIEKTHBaAMU
pa3BUTHA XUMHUYECKOM HAayKM M XHMHUYECKOrO IPOU3BOACTBA, € MpolieMaMu
OXpaHbl OKpYXKalolled Cpeabl OT XUMHYECKOTO 3arps3HEHHS M IYyTAMH HX

pELICHUS.

Conep:xxanme kypca. 10 kiaacc. ba3oBbiii ypoBeHb

Teopusa cmpoenusa opzanuueckux coeounenuii A. M. Bymnepoesa.
Ilpeomem opzanuueckoit xumuu. Opeanuieckue gewjecmea. NpUpooHuble,
uckyccmeennvle u cunmemuyeckue. OcobenHocmu cocmasa u CmpoeHus
opeaHudeckux eewecms. Bumanusm u e2o «kpax. Ilowamue 06
Y211e6000p00ax.

OcHOBHbBIE TOJIOKEHUSI TEOPHUH XMMHUYECKOro crpoeHusi bytieposa.
BanentHocts. CTpykTypHbIe (QOpMYJIBI — TMOJIHBIE W COKpaIIEHHBIE.

[Ipocthie (omuHapHBIE) U KpaTHbIE (JABOMHBIE W TPOWHBIE) CBS3HU.
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N3omepsl 1 nzoMepus. BzauMHoOe BIUMSHUE aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. IlnaBnenue, oOyrMBaHHE M TOPEHHE OPTaHUYECKUX
BemiectB. Mogenu  (IIapocTepkHEBbIE M OObEMHBIE)  MOJEKYJ
OpraHUYECKUX COECOUHEHHI pa3HbIX KiaccoB. OnpeneneHne 3eMEHTHOTO

COCTaBa OPraHUYECKUX COCIMHEHHM.

Jlabopamopnwvie onwvimol. VI3roTOBIEHHME MOJENIEH OPraHUYECKHX
COCTMHEHUM.

YriieBoaopoabl U UX NPUPOJAHbIE HCTOYHUKH

IIpeneabnsbie yreBonopoabl. AJikanbl. Onpenenenue. [omonornueckuil psj
alKaHOB W ero oomas ¢opmyna. CTpyKTypHass HM30MEpHUs YIIEPOIHON UENu.
Panukanel. HoMeHknarypa ankaHoB. XHMHYECKHE CBOMCTBA AJIKAHOB: TOPEHUE,
peaKkiu 3aMeleHns (raJoreHUpOBaHUe), Peaklus pa3IoKeHUs MeTaHa, PeaKIus
JIETUJIPUPOBAHUS ITAHA.

HenpeneabHubie yIJI€BOAOPOABI. AJIKeHBI. OTHIIEH. Onpenenenue.
['omonornueckui pAan AJIKCHOB. Homenknarypa. CrpykrypHas 51
MPOCTpaHCTBEHHas (TeomeTpuyueckas) wuzoMepus. [IpomblliuieHHOE MOTy4YeHue
QJIKCHOB: KPEKUMHT H JCTUJIPUpPOBAaHWE alkaHOB. JlaGopaTopHoe TMOy4YeHHE
OTUJIEHA — peakuus Jeruaparaluy dTaHoja. Peakuuum NpHUCOEIUHEHUS:
ruAparanusi, THAPOraJOr€HUpPOBAHUE, TaJOT€HUPOBAHHE,  IOJIUMEpPHU3ALUU.
[IpaBuno MapkoBHuKOBa. OKHUCIEHHE QIKEHOB. KayeCTBEHHBIE pEaKUUMU Ha
HETPEAENbHBIE YIIIEBOAOPO/IBI.

Anxanuensl. Kaywykn. Onpenenenue. Homenknarypa. ConpsokEHHBIE JTUEHBI.
byranuen-1,3, wusonpen. Peakmus JleOenea. Peakiuu  npucoenuHEHUs
ankaaueHoB.  Kayuyku:  HarypanbHbIM, cuHTeTHYecKkue  (OyTaJaMEeHOBBIH,
W30IPEHOBBIN). Bynkanuzarnus kayuyka. Pesuna. D00HUT.

Aaxunbl. Onpenenenue. Homenknarypa. [lonydenrne n npuMeHEHHE aleTUIICHA.
XUMHUYECKUE CBOWCTBA AalETUJIEHA: TOPEHUE, PEAKUUU MNPUCOCAUHECHUS:
TUIPOTAJIOTEHUPOBaHUE, TaJoreHupoBaHue, ruaparauus (peakuus Kyueposa).

BI/IHI/IJ'IXJIOpI/III, MOJIMBUHUJIIXJIOPU.
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Apenbl. Ornpenenenue. beH3on: ero crpoeHue, HEKOTOpble (U3HYECKUE U
XUMHUYECKHE CBOMCTBAa (TOpPEHHE, PEaKUUHU 3aMEIICHHs] — TrajJOreHUpPOBAaHUE,
HUTPOBAHMUE ), MTOJIYUCHHUE U IPUMEHEHUE. DKCTPAKITHSI.

Ipuponusbiii ra3. CocraB mnpupomHoro rasza. Ero HaxoxJIeHHE B IPUPOJE.
[IpeumyiiecTBa OPUPOAHOIO raza Kak TOIUIMBA. XHMHUYEcKas mepepaboTka
IIPUPOJHOTO Ta3a: KOHBepcHsl, NUpoiau3. CUHTE3-Ta3 U €ro UCIOIb30BAHUE.

Hedg1h u cnocodbl eé mepepadorku. [lomyTHbIil HEedTAHON ra3, ero cocraB U
dbpakuun — Ta30BBIA OCH3WH, MpoNaH-OyTaHOBas, cyxoil ra3. Heds, e€ cocras u
nepepaboTka — MeperoHka, kpekusr, pudopmunr. Hegrenpomykrsl. OxkranoBoe
q1CiI0, OCH3UH.

KaMenHnblii yrogr u ero mnepepadorka. lckomaemplil yroib: aHTPAlUT,
KaMEHHbIN, Oypbiid. KokcoBaHue kameHHOTO yriisi. KokCOBBIN ra3, aMmmMuadHas Boja,
KaMEHHOYTOJIbHAsA cMoOJa, KOKC. ['azu(ukaius m KaTaauTUYeCKOe THIpPUpPOBaHUE
KAMEHHOI'O YTISl.

Jemoncmpayuu. lopenue MetaHa, 3TaHa, aueTwieHa. OTHOIICHHME METaHa,
ATWIICHA, alleTUIeHa W OEH30jJla K pacTBOpaM IepMaHTaHara Kajus U OpOMHOMN
Boze. llomydeHue »dTuieHa peakuMed Jeruaparalvd >TaHOJa U aleTUIICHA
TUAPOJIM30M KapOuaa Kanblus. PaznoxkeHre Kayuyka [py HarpeBaHUHU, UCTILITAHUE
MPOAYKTOB  Pa3JIOKEHWsS Ha  HENpenenbHOCTh, Kouiekiuu «Hedts wu
He(TenpoxyKTh», «KaMeHHBII Yyrois U NPOAYKTHI €ro nepepadboTkmy», «Kayuykm.
Jlabopamopnvie  onvimul.  OOHapyXXeHUWE  NPOAYKTOB  TOPEHUS]  CBEUHU.
HccnenoBanue CBOMCTB KayYyKOB.

Kucsiopoa- u azorcoaep:kamme opraHnyecKre coeuHeHust

Onnoatomubie cnuprhl. OnpeneneHue. OyHKIMOHANbHASA TUAPOKCHIbHAS
rpynna. ['omosornuecknii ps MpenesibHbIX OJHOATOMHBIX cnupToB. M30Mepus
NOJIOXKEHUS (PYHKIIMOHAIbHOM Tpynibl. BogopoaHas cBsi3b. XMMHUUYECKUE CBOMCTBA
CUpTOB. AunblneruaHas rpymmna. Peakuus sTepudukanuu, CIOKHBIE PHUPHL.
[Ipumenenune ciuptoB. JleMCTBUE METUIIOBOTO U 3TUJIOBOIO CIIUPTOB HA OPraHU3M

YCJIOBCKA.
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MHuoroaromubie ciupthl. OnpeneneHue. ITUIEHIIMKONb. [nnepud. [lonyyenue
U XMMHUYECKHE CBOMCTBA MHOIOATOMHBIX CIHAPTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE€ CIUPTHI. AHTUDPU3.

®enoua. CtpoeHue, MoxyyeHue, CBOMCTBA U MpuMeHeHue ¢enomna. KauecTBeHHbIe
peakiuu Ha penon. B3anmHoe BiIusiHEE aTOMOB B MOJIEKYIe (heHoa.

Aabaernabl. Onpenenenue. QPopMalbIeTul W aleTadblIeru. XUMHUYECKUE
CBOMCTBA anpAeruaoB. KadecTBeHHbIE peakiuu Ha ajapAeruabl. Peaknuun
nonukoHaeHcauu. Kapbonunbnas rpynmna. KeToHsl Ha mpuMepe areToHa.
KapooHoBble kuciaorhl. [IpenenbHbie OMHOOCHOBHBIC KapOOHOBBIC KHUCJIOTHI, UX
romonornyecknd psfa. lIlomyueHne wu npuMmeHeHune. XHMHYECKHE CBOMCTBA
KapOOHOBBIX KUCIIOT. Peakuust arepudukaiim.

Caoxuble 3pupsl. Kupbl. Peakuus srepudukanmu. Cinoxubie 3¢upsl. Kupsl, ux
COCTaB U THJIpOJU3 (KUCIOTHBIN U 1IeJI04HOM ). Mbuta. ['uapupoBanue ;Kupos.
YraeBoabl. YreBoabl. MoHocaxapuasl. [Toko3a kak anpaeruaocnupt. CopOur.
Monouynokucnoe u cnuproBoe Opoxxenue. dortocunres. Jucaxapunpl. Caxapo3sa.
[Tonucaxapuasl: Kpaxmal, LEJII0I03a.

AMuUHBI. AMuHOrpynmna. AMUHBI NpEIEIbHbIE W apoOMaTH4YecKHhe. AHWINH.
[lonyuenne amuHOB. Peaknysa 3uHuMHA. XUMHUYECKHME CBOMCTBA M IPUMEHEHUE
aMUHOB.

AMMHOKHUCIOTBHI. BejJkn. AMUHOKHCIOTHI Kak aM(pOTepHbIE OpPraHUYECKUE
coequuenus. [mumuH. Peakiusa nonukonaencamuu. [lentunnas csase. [lepBuunas,
BTOpPHYHAs, TPETUYHasi CTPYKTypbl OenkoB. KauecTBeHHBbIE peakiuu Ha OEJKH.
I'maponus. Jlenarypauus. buonornueckue pyHKIMN OETKOB B OpraHU3MeE.
Jemoncmpayuu. OKucieHue crnupra B ainplaerua. KadecTBeHHas peakuus Ha
MHOTOAaTOMHbIE cnupThl. PacTBopuMOCTh (¢eHona B BOAE MpU  OOBIYHOM
TeMIepaType W T1pu HarpeBaHuu. KadecTBeHHble peakuuu Ha (PeHod.
KauecTBeHHbIE peakuMM Ha  ampAeTWAbL. B3auMOAEncTBHE  MIIIOKO3BI  C
rugpokcugom  Meau(ll) kak anmpmermmocnupra. KadecTBeHHass peakius Ha

Kpaxmai. L{BeTHble peakuuu OeNKoB.
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Jlabopamopnuie onvimel. CpaBHEHHE CKOPOCTH HCHApEHUS BOABI M 3TAHOJIA.
PactBopumocTs mmneprHa B BoAe. XHMHUYECKUE CBOWCTBA YKCYCHOM KHCIIOTBI.
OrnpeneneHue HEMPEAEIbHOCTH PACTUTEIBLHOIO Macia.

Ilpakmuueckasa padoma. Vnentudukanus opraHu4eCcKuX COSTUHEHUM.
Opranuyeckasi XuMusi 1 001eCTBO

Buorexnosorusi. Ilepuonsl e€ paszButusa. Tpu HampaBiaeHUs OMOTEXHOJOTHU:
reHHas (WU TeHETUYeCcKas) MH)KEHEpUs; KIJIETOYHAas MH)KEHEpHs; OHONOornveckas
umkeHepus. [enetnueckun  moauduuupoBanneie  opranusmbl  (I'MO) wu
TpaHcreHHas: npoaykuus. KinonupoBanue. MimmoOunn3oBanuble (HepMEHTHI U UX
IIPUMEHEHUE.

Homumepsl. Knaccudukauust nomumepoB.  VcKycCTBEHHbIE — MONMMEPHI:
LEJUTYI0U, alleTaTHBIN IENTK, BUCKO3a, LETO(aH.

Cunrerndeckue mojuMepbl. CriocoObl MOIyYEHUS! TOJIMMEPOB: MOJIUMEPU3ALIHS
u noimkoHaeHcanus. CuHTeTHyeckue Kaydyyku. Ilmactmaccsl: mosmcTupod,
TeaoH, moMMBHHWIXJIOpUA. CHHTETHYECKUE BOJIOKHA: KallpOH, HAMJIOH, KeBiap,
JIaBCaH.

Jemoncmpayuu. KomieKuu MIacTMacC, CUHTETUYECKUX BOJIOKOH M W3JEIUN U3
HUX. PazmoxeHue mepokcuaa BOAOPOAAa C TMOMOIIBIO KaTana3bl MNPHUPOIHBIX
OOBEKTOB.

Jlabopamopnuvie onvimpl. 3HAKOMCTBO ¢ oOpasllaMu IIJJaCTMAcC, BOJIOKOH U
Kay4yKOB.

Ilpakmuueckaa padoma. Pacnio3HaBaHUE MJIACTMACC U BOJIOKOH.

Conep:xkanue kypca. 11 kinacc. ba3oBblii ypoBeHb
CTtpoeHue BeliecTn
OcHOBHBIE CBeIecHUA 0 CTpoeHuu aTtomMa. CTpOEHHUE aroma: sIAPO U AJIEKTPOHHAs
obomnouka. M3otombl. XUMHUECKUW 3IIeMEHT. BoibIIONW aapOHHBIN KoJuTaizep.
YpOBHM CTPOEHUS BEIIECTBA.
Iepuoauyeckas cucreMa xuMu4eckux wiemMenTos /1. 1. MenaeseeBa B cBere

yueHus 0 cTpoeHuu aroma. Ousnueckuid CMBICI HOMEPOB: JIEMEHTa, MepUuoa,
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rpynmnel.  BaneHTHbIe 3JIeKTPOHBL.  JJNEKTpOHHAs KOH(UTrypalus aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB OJJIEMEHTOB B IME€pUOAaX U TIpynmnax.
DNEKTPOHHBIE CEMENCTBA XUMUYECKUX AJIEMEHTOB.

duinocopcxkue ocHoBbl o0mHOCTH Ilepuoanyeckoro 3aKoHa W TeOpPUU
XHUMHYeCKOro crpoenusi. IIpennoceuiku otkpseiThs l[leprognyeckoro 3akoHa u
TEOPUH XHUMHUYECKOro CTpoeHHus. Pojlb JIUYHOCTH B HUCTOPUU XUMHUHU. Poiib
MPAKTUKHU B CTAHOBIICHUU U PA3BUTUU XUMHYECKOU TEOPHUH.

Honnass xuMUYeCKasi CBSI3b U1 HOHHBbIE KPUCTAJLUINYEeCKHEe pelnéTku. KaTnoHbl
KaK TIPOAYKT BOCCTAaHOBJICHMSI aTOMOB METAJUIOB. AHHOHBI KakK MPOAYKT
OKHCJICHUS aToMOB HemeTamaoB. HMoHHasg XuMHUYecKas CBAI3b U HOHHAas
KpucCTajuInueckas pemerka. NoHbI TPOCThIE U CIIOKHBIE.

KoBasienTHas XMMHUYeCKas CBSI3b. ATOMHBIE H MOJICKYJISIPHbIE
KpUCTA/LUIHYeCKHe peléTku. KoBalleHTHass HENOJsIpHAs M TOJSApHAs CBSI3H.
DIeKTpoOTpHIIATEIPHOCTE. KpaTHOCTh KOBajeHTHOM CBs3u. (OOMEHHBIH U
JIOHOPHO-AKIENITOPHBIA ~ MEXaHU3Mbl ~ 00pa30BaHUA  KOBAJCHTHBIX  CBSI3EH.
[TossipHOCTH CBSI3M M TIOJSIPHOCTH MOJIEKYJIBI. MOJIEKYJISIPHBIE W aTOMHBIC
KPUCTAJUIMYECKUE PEIIETKU.

Mera/uinyeckasi  CBfI3b.  MeETalNIMUECKUE  KPUCTAJUIMYECKHE  PEIIETKH.
Merannuueckass XUMUAYECKasl CBSI3b: HOH-aTOMBI M 3JICKTPOHHBIN ra3. duznueckue
CBOMCTBA METAJIJIOB U NX MPUMEHEHUE HAa OCHOBE 3TUX CBOMCTB. CrIaBbl YEPHBIC U
IIBETHBIC.

Bonoponnas  xummu4eckasi  cBsi3b. BojopomHas =~ XMMHYECKas — CBSI3b:
MEXMOJIEKYJISIPHASE Y BHYTPUMOJICKYJISIpHAs. 3HAY€HUE BOAOPOAHOM CBSI3U B
MIPUPOJIC U KU3HU YEITOBEKA.

Homumepsl. [lonmmeppl, uX NOOJNyYEHHE: PEAKUMU MOJIUMEPU3ALUU U
nonukoHaeHcauuu. [Inactmaccel. Bomokna. Heoprannueckue noammMepsl
JlucnepcHble cucTeMbl. JlucmepcHble CHCTEMBI: JauMcrnepcHas (¢asza w
JTYCIIepCUOHHas cpena. Knaccudukamuss DUCHEPCHBIX CHUCTEM 10 arperaTHOMY

COCTOSIHMIO M 1O pa3zMmepy dactull (as3sl. I pyboaucnepcHble CUCTEMBI: AMYJIbCHH,
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CYCHEH3HUH, a’p0o30Jii. TOHKOAUCIEPCHBIE CUCTEMBI: 30JU W renu. CHHepe3uc u
KOAryJIsIus.

Jlemoncmpayuu. Paznuunbie (opmbl [lepuonnyueckoil CUCTEMBI XUMHUYECKHX
anemeHnToB . U. MenneneeBa. Mopaenb KpPUCTAIUIMYECKOW PEMIETKH XJIOPHUIA
HaTpusi. OOpa3Isl MUHEPAIOB ¢ HOHHOW KPUCTAITMYCCKOW PEIIETKOM: KaJIbIIUTA,
raJiuTa, MOJEIH KPUCTAJUIMUECKUX PEHIETOK «CyXOro Jipjaay (WM moja), aamasa,
rpaduta (W kBapia). Momens MoysipHOTO 00BEMA Ta3za. OOpa3ilbl pa3IMYHBIX
JUCIIEPCHBIX CHCTEM: OMYJbCUHM, CyCIEH3MM, a’po30JIed, Teled U 30Jeu.
Koarynsamusa. Cunepesuc.

Jlabopamopnvie onvimpl. MoOeIupoOBaHUE METAUIMYECKOM KPUCTATUTMYECKOU
peméTku. Jlenarypanusa Oenka. [lomydeHue sMynbCHMM PACTUTEIBHOTO Macia.
[TonyyeHne CyCHEH3HMM «U3BECTKOBOIO MOJIOKa». IlomydyeHue KOIOMIHOTO
pacTBOpa KypUHOTo O€jika M HMCCIIEJOBAHUE €r0 CBOMCTB C IOMOILIBIO JIa3€pHOU
YKa3KH.

XuMuYecKue peakimun

Kaaccupukanus xumuuyeckux peaknuil. Peaknum 0e3 uM3MeHEHUs COCTaBa
BEILIECTB:  QUIOTPONM3ALMM W u30oMepu3auuu. [IpuumHBl  amioTpomnumu.
Knaccuduxanusa peaxkiuii mo 4uUciy W COCTaBYy PEAreéHTOB M MPOAYKTOB U IO
TeroBoMy 3¢ dekty. TepMoXuMUUeCKUe ypaBHEHUS PEaKIIUi.

Cxopocth xumMu4eckux peakuuii. CKOpOCTb XMMUYECKOW peakuuu U (PaKkToOpbl
€€  3aBUCHUMOCTH: TIPUPOJA  pPEArupyrolIMX  BEIMIECTB, IUIOMAAb  HX
CONPUKOCHOBEHHUSI, TEMIIEpaTypa, KOHIIEHTpalusd W HaJIMYHhe Karajln3aTopa.
Karanuz. ®epmeHTsl. UHTHOUTOPBI.

XumMnyeckoe paBHoOBecHe U crnocoObl ero cMemeHusi. OOpaTuMbie pPEaKIIHH.
OOmasi xapakTepuUCTUKAa peakIMM CHUHTE3a aMMHaka M YCJIOBHS CMEIICHUS
PaBHOBECHSI IPOU3BOICTBEHHOTO ITPOIIECCA BIIPABO.

I'mapoaus. ['maponn3 HeoOpaTuMelilt 1 0OpaTuMblil. Tpu ciyuas TUAPOIN3a COJICH.

Posnb ruaponusa B oOMeHe BeecTB. Posb ruaponnsa B 3HEPreTH4eckoM 0OMEHe .
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OKHCIANTETBHO-BOCCTAHOBUTEIbHbIE  PEaKUMH. Crenenn OKHUCJICHUS.
Oxkucnautenb U BOCCTAaHOBUTENb. OKUCIEHHWE U BOCCTAHOBICHUE. DJIEKTPOHHBIN
Oananc.

DJIEKTPOJIN3 paciuiaBoB M pacTBopoB. IIpakTuyeckoe mnpuMeHeHHe
3eKTpoJm3a. ['ansBaHomuiactuka. ['anpBanocrerus. PagunupoBanue.
Jlemoncmpayuu. DK30- U SHIOTEPMUYECKHE pEaKUUU. TEIIOBBIE SIBICHUS IPHU
PaCTBOPEHUU CEPHOM KHUCJIOTHI U aMMHUAYHOW CENUTPhl. 3aBUCUMOCTh CKOPOCTHU
peakiuu OT TPUPOJLI BEUIECTB Ha TMPUMEPE B3aUMOJACHCTBUS PACTBOPOB
pPa3IMYHBIX KHUCJIOT OJWHAKOBOW KOHIICHTPAlMM C OJMHAKOBBIMU KyCOYKAMHU
(rpaHysiamMH) IIMHKA U OJMHAKOBBIX KyCOUKOB Pa3HbIX METAJUIOB (MarHus, IUHKA,
JKeJe3a) C PacTBOPOM COJITHOW KHUCJIOTHI. B3aumojeicTBHe pacTBOPOB CEpHOMU
KHCIIOTBl C pacTBOpamMH THOCYJIb(ara HATpUsl pa3IUYHOM KOHIICHTPALMH U
TeMmneparypsl. Mogenb kumsimiero ciios. PasnoxkeHue mepokcusia BOJIOpoJa ¢
MOMOIIbI0 HEOPTaHUYECKUX KaTalnu3aropoB (cojied keie3a, MOAWAA Kallvisg) U
NPUPOJIHBIX OOBEKTOB, COJAEpKAIUX KaTajgazy (Cblpoe MsCO, KapTodenb).
[Ipocreiiliie OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU: B3aUMOJICHCTBUE
[IMHKA C COJIIHOM KucloToM u keneza ¢ cyiabdarom wmeau(ll). Mopenb
ANeKTpoau3Epa. Moienb 3JIEKTPOIM3HON BaHHBI [IJI MOJTYyYEHHUS A TFOMUHUS.
Jlabopamopnuie onvimel. 1IpoBefeHre peakiuii, HAYIMIMX 10 KOHIA, MO MPaBUITY
bepromne. PaznoxkeHue mepokcuaa BOAOpPOAA € MOMOIIBIO JUOKCHAA Maprasiia.
Cmemenue pasHoBecust B cucteme Fe¥* + 3CNS™ «» Fe(CNS);. HcnwiTanue
VHJIMKaTOpaMU CpEAbl PacTBOPOB COJIEW pPa3JIMYHBIX THUIIOB. B3aumonencTBue
pactBopa cyibdara meau(Il) c xene3om u ruAPOKCUIOM HATPHUSI.

Ilpakmuueckan paboma. PemieHWe OSKCIEPUMEHTAIBHBIX 3a7ad IO TeMe
«XHUMHYECKas pEAKIUS.

BemecTrBa u ux CBONCTBA

MeTtamabl. O0mue ¢puzndeckre cBolcTBa MeTaioB. Kiaccudukaius MeTamioB B
TexHuke W xumuu. OOIMe XUMHYECKHE CBOWMCTBA METAUIOB. YCJIOBUS

B3aMMOJICHCTBUSI METAJJIOB C pACTBOPAMU KUCIIOT U coJield. MeTamioTepMus.
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HemertaJibl. biaropoansie rassl. Hemerasuiel kak okuciurenu. Hemeramuisl kak
BOCCTaHOBUTENHU. Psm snexkTpooTpunarenbHOCTA. MHEpTHBIE Wi OIaropomHbie
rasbl.

Kuciorsl Heoprannyeckue u opranmdeckue. KrucioTel ¢ TOUKH 3pEHUST aTOMHO-
MOJIEKYJISIPHOTO Y4eHUsA. KHCHIOTBI C TOUKH 3pEHUS TEOPUHU SICKTPOJIUTHUYECKOU
nucconuani. Kuciorsl ¢ TOUKM 3peHHs] TPOTOHHOU Teopuu. O01re XUMHUYeCKue
cBoiicTBa kucaot. Knaccudukarus Kiucior.

OcHoBaHNSI HeOpraHu4veckue M opraHuveckue. OCHOBAHUS C TOYKU 3PEHUS
aTOMHO-MOJIEKYJIIpHOTO  yueHHs. (OCHOBaHHS C TOYKM 3pPEHHUS TEOpUU
ANEKTPOIUTHYECKON aucconranu. OCHOBaHMS C TOYKHA 3PEHUS MNPOTOHHOU
teopun. OO0IIMEe XUMUYECKUE CBOMCTBA ocHOBaHM. Kitaccudukanys ocHOBaHUH.
AM@oTepHbIe COeIMHEHUS] HeOpPraHUYecKHe W opranmvyeckue. AMdorepHbie
okcuabl U Tuapokcubl. [lomydenne u cBolcTBa aM(OTEPHBIX HEOPTaHUUYECKUX
COCIMHEHUNH. AMMHOKHCIOTBI — aM(pOTEepHbIE OpPraHUYEeCKHUE COCAUHEHUS.
[lenTuael u menTUAHASA CBA3b.

Comu. Knaccudukamus coneil. JKEcTkocTh BOIBI M CIOCOOBI €€ YyCTpaHEHUS.
[Tepexon kapOboHara B rugpokapOoHaT u oOparHo. OOIIMe XUMUYECKUE CBOMCTBA
COJIEH.

Hemoncmpayuu. Konnekums METAJIOB. Konnexums HEMETAJIOB.
B3auMopeiicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeAbpl0. Bcembimka
TEPMUTHOW cMecu. Bcempimka 4€pHOro mopoxa. BeITECHEHHE TaIOrE€HOB U3 MX
pPacTBOPOB JPYIMMH TrajioreHaMu. B3amMonencTBHe MapoOB KOHIIEHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KUCJIOTHI U aMMHUaka («IsIM 0e3 orus»). [lomyuenue aMmmuaka
U u3ydeHue ero cBoctB. [lomyuenne aMpoTepHOTro THIPOKCHAA M U3YUYECHHE €To
cBOUCTB. [lomydyeHune )KECTKOM BOJbBI U YCTPAHEHUE €€ )KECTKOCTH.
Jlabopamopnwvie onwvimer. IlomyueHue HEpPaCTBOPUMOIO THAPOKCHAA W €T0
B3aHMOJIECTBUE C KHUCIOTOW. MccnenoBaHWe KOHLIEHTPUPOBAHHBIX PACTBOPOB
COJITHOM M YKCYCHOW KHCJIOT KareJbHbIM METOAOM IpH UX pa30aBlIeHUH BOJIOH.
PasnuuHble cilyyaun B3aMMOJAEHCTBHSI pacTBOPOB COJIEN AMIOMHUHHS CO HIENOYBIO.

YcrpaHenue )KECTKOCTH BOBI.
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Ilpakmuueckan padoma. PemieHWe SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«BemecTBa 1 UX CBOMCTBAY.

Xumusi M COBpeMeHHOe 0011eCTBO

Xumuyeckas TexHosorus. IIpousBoacTeo aMmMuaKka M METaHoJ1a. X1UMHAYECKas
TEXHOJIOTHUSI. XHUMUYECKHE MPOLECCHI, JIEXKAIIME B OCHOBE ITPOU3BOJICTBA aMMHUAKa
W MeTaHoJIa. XapaKTepUCTUKa ATUX TporieccoB. OOImMe Hay4yHbIE TPUHIIUIBI
XAMHUYECKOTO MPOU3BOJICTBA.

XuMuYecKass IPaMOTHOCTh KaK KOMIIOHEHT 00IIell KYJIbTYpPbl 4Yel0BeKa.
MapkupoBKka yIIaKOBOYHBIX MAaTE€pUANIOB, SJICKTPOHUKH W OBITOBOM TEXHHUKH,
HKOJIOTUYHOTO TOBapa, MPOIYKTOB MUTAHUS, STUKETOK MO YXOIY 3a OJICKIOM.
Hemoncmpayuu. Monenb NOPOMBINIJICHHON YCTAHOBKM IIOJIyY€HUS CEPHOM
KHCJIOTBI. Mojenbh KOJOHHBI CHMHTE3a amMMuaka. BujueodparMeHTHl W cladibsl o
CTEIIEHU SKOJIOTUYECKOM YUCTOTHI TOBApA.

Jlabopamopnvie  onvimbl. V3ydeHHe€  MAapKUpPOBOK  pPAa3jWYHBIX  BUJIOB

IPOMBIIIIJICHHBIX U ITPOAOBOJILCTBCHHBIX TOBAPOB.
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IIpumepHOe TeMaTHYeCKOe MIaHUPoBaHue Kypca 10 kiiacca

(1 4 B HEOEMIO, BceTo 35 4, M3 HUX 2 4 pe3epBHOE BPEMsI)

XapakTepuCTUKa OCHOBHBIX BUJIOB

Howmepa
Tema ypoka OcHOBHOE coziepKaHuE ypoKa JESTEIbHOCTH 00y4Jaromuxcs (Ha
YPOKOB TI/TI
YPOBHE YUEOHBIX JCHCTBHIA)
1—2 Tema 1. IIpeamer opranndeckoii xumuu. Teopusi crpoeHus oprannyeckux coennnenuid A. M. bByriaeposa (3 1)

1

[IpenmeT opraHnYeCcKO XUMUHU

Oprannyueckue BEmecTBa: MPUPOIHBIC,
HCKYCCTBEHHBIE U CHHTETHUUYECKHUE.
Oco0eHHOCTH COCTaBa U CTPOCHUS
OpraHMYeCKUX BelecTB. Butamusm u
ero kpax. [TonsTre 006 yrineBogopoaax.
Jlemoncmpayuu. 11naBnenue,
00yTIIMBaHUE W TOPCHHUE OPTraHUYSCKUX
BEIIECTB. MoJ1esIn MOJIEKYJT
OpraHUYECKUX COSAUHEHUH Pa3HBIX
KJIaCCOB (IIapOCTEP KHEBBIC U
00nEéMHBIC). OnpeiereHne EeMEHTHOTO

COCTaBa OPraHN4CCKUX COGHHHCHHﬁ.

XapakTepu30oBaTb 0COOCHHOCTH COCTaBa
U CTPOEHUS OPraHUYECKUX BELLECTB.
KnaccuduimpoBaTs ©X Ha OCHOBE
MIPOUCXOXKACHUS U TIepepabOTKu.
ApPryMEHTHPOBATh HECOCTOSITEIBHOCTh
BUTAJIN3Ma.

Onpenenarb OTINYUTENbHbBIE

0COOEHHOCTH YTIIEBOAOPOIOB.
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[Toptpetst A. M. ByTiiepona,
1. 4. Bepuemnyca, ®. Bénepa

2 OcHoOBHBIE MONOKEHUS TEOPUU | OCHOBHBIE MMOJIOKEHUS TEOPUU Dopmynuposams OCHOBHBIE MTOJIOKEHHUS
XUMHYECKOTO CTPOCHUS XUMHYECKOTO CTPOCHHUS TEOPUU XUMUYECKOTO CTPOEHUS
A. M. bytnepoBa A. M. bytnepoBa. BaneHTHOCTS. A. M. bytneposa.
CrpykTypHBI€ (POPMYITBI — IMOJHBIE U Paznuyars NOHATUS «BAJIEHTHOCTHY U
cokpaiénnsle. [IpocThie (OAMHAPHBIE) U | «CTEIEHb OKUCICHUSD.
KpaTHbIe (ABOIHBIE U TPOWUHBIC) CBS3U. CocCTaBisITh MOJIEKYJISIPHBIE U
N3omepsl 1 n3omepus. Bzaumuoe CTPYKTypHbIE (DOPMYJIBI.
BJIMSIHUE aTOMOB B MOJIEKYJIE. KnaccuduimpoBaTh KOBaJICHTHBIE CBA3H
Jemoncmpayuu. Iloptpetsl 10 KPaTHOCTH.
A. M. bytneposa, 3. ®panknanja, OOBSCHATH SIBJICHUE U30MEPUU U
@. A. Kekyie. B3aMMHOE BIIMSIHUE aTOMOB B MOJIEKYJIE
JlabopamopHhwie onvimsi. I3roToBiacHue
MOJIEJIEN OPTaHUYECKUX COCAUHEHUMN
3—14 Tema 2. YriieBonopoabl ¥ X NpUpPoaHbie HCTOYHUKH (12 4.)
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3—4

AJKaHbI

AJKaHbI, WK TIpe/ieTbHbIC
yIII€BOAOPOIbI. [oMoornyeckuii psij
aJIKaHOB M €To 001Ias popMmyIa.
CrpyKTypHasi U30MepHsl YIIepoaHOU
uenu. Pangukanel. Homenkiarypa
aJIKaHOB. XMMUYECKHUE CBOKMCTBA
aJIKaHOB: TOPEHUE, PEAKIINY 3aMEILICHUS
(raloreHUpoOBaHUE), peaKIHs
pa3IOKEHUSI METaHa, pEaKLIHs
JETUAPUPOBAHUS ITaHA.
Jlemoncmpayuu. Iopenne ankaHoB (B
TOM YHCII€ U U3 pe3epByapa razoBoi
3akurajiku). OTHOIIIEHHE aJIKaHOB K
pacTBOopaM MepMaHraHara Kajius U
OpOMHOM BOJIE.

Jlabopamophvie onvimsi. OOHapYKEHUE

IIPOYKTOB TOPEHHUS CBEUU

OnpenensaTe MPUHAIIEKHOCTD BEIIECTB
K pa3IM4HbIM TUIaM (TIpeeIbHBIM WIIH
HEIpeNeNbHbIM) U KJ1accam
YIJIEBOIOPOJIOB.

HaspiBaTe nx o MeXI1yHapOIHOU
HOMEHKJIAType, XapaKTepHu30BaTh
CTPOCHHUE U CBOMCTBA BAXKHEHIIINX
IIPEACTABUTENIEN AIIKAHOB.

HaGnronats 1 onuchIBaTh XUMUYECKUIN
AKCIIEPUMEHT C TTIOMOILBIO POJTHOTO
A3bIKA U A3bIKa XUMHUH.

O00011aThs 3HaHUA U JI€JIaTh BEIBOIBI O
3aKOHOMEPHOCTSIX U3BMEHEHHS CBOMCTB
YIJIEBOJOPOJIOB B TOMOJIOTHYECKHUX
psnax.

Paznuyars NOHATHS «U30MEp» U

«TrOMOJIOD»
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AJKEHBI

HenpenenbHbie yrineBo10pOabl. AJIKSHBI.

OtusneH. [ oMoIornyeckuil psj aakeHoB.
CTpyKTypHasi 1 IpOCTPAHCTBEHHAS
(reomeTpuyecKas) H30MepHs.
[IpoMBIIUIEHHOE MOJTyYEHUE ATTKEHOB:
KPEKUHT U JIETUJIPUPOBAHUE AJIKAHOB.
JIaGopaTopHO€ MOTyuyeHUe 3TUIeHa —
peakuys Jeruaparauy dTaHoA.
Peakunu nprucoenuHeHus: ruaparamnus,
TUAPOTAIOT€HUPOBAHUE,
rajoreHuposanue. [IpaBuio
MapkoBHHKOBa. OKHCIIEHHE AJIKEHOB.
KauectBeHHbIe peakiu Ha
HEIPENEIbHbIE YITIEBOIOPOIBI.
Jlemoncmpayuu. I1omyyeHune s3TuneHa
peakuuen Ieruaparanuy 3TaHoJa, €ro
TOPEHUE U OTHOLLIECHHE

K pacTBOpaM MepMaHTraHara Kajus u

OpOMHOM BOJIE

Ha3pIBaTh ankeHbl 0 MEKyHAPOIHON
HOMEHKJIATypE.

XapakTepu3oBaTh ¢ IIOMOLIBIO POJHOTO
A3bIKa U SI3bIKa XUMHUU CTPOECHUE,
CBOICTBA, CLIOCOOBI MOIYYEHUS U
00J1acTU IPUMEHEHUS TUJICHA.
Habmronath, caMoCTOSATENBHO
MPOBOAUTH U ONMUCHIBATH XUMHYECKUI
DKCIIEPUMEHT.

YcTaHaBIMBaTh 3aBUCUMOCTb MEXIY
THIIOM CTPOEHHUs YIIIEBOAOPOAA U €TO
XUMUYECKUMH CBOMCTBAMM HA IPUMEPE
JIOTUYECKUX CBSA3EU: MPEIEITbHBIA —
peakuMy 3aMelIeHUs, HENPEAEIbHbBIA —

PEAKIMU TPUCOCTUHEHUS
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Aunkanuensl. Kayuyku

AJIKaI€Hbl, UJIA TUECHOBBIE
yreBogopoibl. ConpsyKEHHBIE JUEHBI.
byraauen-1,3, uzonpen. Peakuus
Jlebenera. Peakiuu npucoequHeHus
ankaaneHoB. Kayuyku: HaTypaibHBIM,
cuHTeTH4eckue (OyTaarueHOBBIN,
U30IPEHOBBIN). Bynkanuzaius kayuyka.
Pe3una. D00HMUT.

Jlemoncmpayuu. Pa3noxeHue kaydayka
IIpU HArpEeBaHUU, UCTIBITAHUE TPOIYKTOB
pa3JIoKEHUSI HA HENPEIETbHOCTbD.
Komnexuus «Kayuykn».
JlabopamopHhvie onvimsi. ViccnenoBanue

CBOWCTB Kay4yyKOB

HazpiBaTh [ueHBI IO MEXAYHAPOAHON
HOMEHKJIATypE.

XapakTepru30BaTh C IOMOLIBIO POJIHOIO
A3bIKA U SI3bIKA XUMUU CTPOEHHUE,
CBOICTBA, CLIOCOOBI MOIYYEHUS U
00JIaCTU IPUMEHEHUS KaydyKOB.
Habmronath 1 onucbIBaTh XUMUYECKUN

HKCIIEPUMEHT

AJKUHBI

ALIETUJICHOBBIE YIJIEBOAOPOAbI, WU
ankuHel. [lonydyeHue u npuMeHeHue
arneTuiaeHa. XMMHUYECKHE CBOMCTBA
alleTUJIEHA: TOPEHUE, PEAKLINT

IMPUCOCANHCHUA:

HaspiBaTe 10 MEXAYHAPOAHOU
HOMEHKJIATyPE aJKUHBI.
XapaxkTepu3oBarh € IIOMOLIBIO POIHOTO
A3bIKA U A3bIKa XUMUH CTPOCHHUE,

CBOIICTBA, CIIOCOOBI MOIYYEHUS U
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TUAPOraJOTeHUPOBAHMUE,
rajoreHupoOBaHuE, TUapaTaius
(peaxuust Kyuepona). Bununxmiopun,
NOJINBUHUIIXJIOPUL.

Jlemoncmpayuu. 1lonydenune aneTuneHa
peakiuei ruapoan3a Kapouaa KaibIus,
€ro TOPEHNE U OTHOIIICHUE

K pacTBOpaM MepMaHTaHaTa Kajlus U

OpOMHOM BOJIE

o0JacTy MPUMEHEHUS alleTUIICHA.
HaOmronaTe ¥ onKuchIBaTh XUMUYECKUAN
JKCIIEPUMEHT.

Paznumyars 0COOGHHOCTH peaKInii
MPUCOCINHEHHNS Y allETHIIEHA OT

TAKOBBIX Yy 9THJICHA

ApeHbl

ApoMaTHYECKHE YIIIEBOAOPO/bI, UITH
apenbl. beHzo: ero crpoenue,
HEKOTOpbIC (PM3UICCKUE U XUMUICCKUE
CBOMCTBa (TOPEHUE, PEAKIIUU
3aMeIleHUS — TaJOTeHUPOBAHMUE,
HUTPOBAHUE), TTOIyYEHUE U
IPUMEHEHHUE. DKCTPAKIIUS.
Jlemoncmpayuu. ViccnenoBanrue CBOMCTB
0OeH30J1a C ITOMOIILI OBITOBOTO

pactBopurens «ColbBEeHT»

XapakTepu3oBaTh C TTIOMOIILIO POIHOTO
SI3BIKA W SI3bIKA XMMHUH 0COOEHHOCTH
CTPOCHHUS, CBOMCTBA M 00JI1aCTH
npUMEHEHUs1 OeH3071a.

HabGmtomats u onuceIiBaTh
JIEMOHCTPALIMOHHBIA XUMHYECKUI

HKCIIEPUMEHT
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10 [TpuponnsIi ra3 [IpuponHsbIi a3, ero Cocras. XapakTepu30BaTh € MOMOIIBI POJHOTO
[IpenmyniecTBa MPUPOAHOTO Ta3a KaKk A3bIKA U SI3bIKa XUMHUU COCTaB U
TOTUIMBA. XUMHUYECKas TepepadoTKa OCHOBHBIE HaIIPaBJICHUS UCIIOJIb30BAHUS
IPUPOIHOTO T'a3a: KOHBEPCHUSI, MUPOJIU3. | U MepepaboTKU MPUPOAHOTO rasza.
CuHTEe3-Ta3 ¥ €ro UCIoJIb30BAHUE. YcranaBnuMBaTh 3aBUCUMOCTh MEXKITY
JemoHcTpaunu. Kapra nosie3Hbix o0bEMaMu JOOBIUU TPUPOIHOTO Ta3a B
ycKoraemMoix PO P® u GromxkeToM.
Haxonute B3anMOCBSI3b MEKTY
M3y4aeMbIM MaTEepHaIoOM U Oyay1en
npodeCCUOHATBHOMN EeSTETLHOCTHIO.
Cobmnrofarh npaBuiia IKOJIOTUYECKH
IPaMOTHOTO MOBEJIEHUS U O€30MacHOTO
oOpallleHusl C MPUPOJAHBIM Ta30M B OBITY
Y Ha POU3BOJICTBE.
11 Hedts 1 cioco6wr eé [TonyTHbIN HEPTIHOM Ta3, €r0 COCTaB M | XapaKTEepU30BaTh COCTAB M OCHOBHBIE

nepepaboTKu

dbpakiuu — ra3oBblii OEH3UH, TPOMaH-
OyTtaHoBasi, cyxoi ra3. Hedytb, €€ coctan
U niepepadoTKa U MePEeroHkKa, KPEeKHHT,

pudopmunr. HedrenpoayKThi.

HaIPaBJICHHS CTIOIL30BaHUS U
nepepadoTKu HeTH.
YcTaHaBIMBaTh 3aBUCUMOCTD MEXKTY

oObémamu 100buu HeTH B PD 1
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OKTaHOBOE YHCJIO OCH3UHA.
Hemoncmpayuu. Konnexusa «Hedts n
He(pTenmpomyKTh», BUIeOhPAarMEHTHI U

cnaiael «Ileperonka HeTu»

OIOIKETOM.

Haxonuth B3aUMOCBSI3b MEXKTY
M3y4aeMbIM MaTEPHAIOM U OyayTen
npodeccruoHaNIBbHON NeATeTbHOCTHIO.
Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO MOBEJIEHUS U O€30MaCHOTO
oOparieHus ¢ HeTenpOAyKTaMu B OBITY

H Ha IIPOU3BOACTBEC

12

Kamennslii yrosb u ero

nepepaboTka

HckonaeMmslii yroiib: aHTPALIUT,
KaMeHHbIH, Oypbiii. KokcoBaHue
KaMeHHOTO yriisi. KOKCOBBIi ras,
aMMHa4Hasi BOJa, KAMEHHOYTOJIbHAs
cMmora, kokc. ["azuduxanus u
KaTaJIUTUYECKOE TUAPUPOBAHUE
KaMEHHOI'O yTJIS.

Lemoncmpayuu. Komnexuus
«KaMeHHBIN yroib U MPOLYKTHI €r0
nepepabotku». BuaeodparmenTsl u

cianael « Kokcoxummuueckoe

XapakTepu30BaTh MPOUCXOKICHUE U
OCHOBHBIC HAITPaBJICHUS UCTIOJIb30BAHUS
U TIepepabOTKU KaMEHHOTO YTIIA.
YcraHaBnuBaTh 3aBUCHUMOCTD MEXKITY
o0bEMaMu JOOBIYM KAMEHHOTO yTJIS B
P® u OromxeToM.

Haxonuth B3auMOCBSI3b MEXKTY
M3y4acMbIM MaTepHaIOM U OyayIien
poheCCHOHANBHOM IeATEILHOCTHIO.
Co0nronarh npaBuia 3KOJI0TUYECKU

IrpaMOTHOIO ITOBCACHHUA 1 0e30I1acHOro
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ITPOU3BOIACTBO»

oOpalieHus C KAMEHHBIM YITIEM U
MPOyKTaMU KOKCOXUMHYECKOTO

MIPOU3BOJICTBA B OBITY U

IIPOMBIIUIEHHOCTH
13 [ToBTOpEeHue u 0000IIEHNE TecTupoBaHue, pelieHne 3a1a4 1 BBINIONHATH TECTHI, pelIaTh 3aJ1a4u U
YIPAKHEHHU 110 TEME YIIPaXXHEHUs 110 TEME.
[TpoBOIUTE OLIEHKY COOCTBEHHBIX
JOCTUKEHHUI B YCBOCHUU TEMBI.
KoppektrupoBarb cBOY 3HaHUS B
COOTBETCTBHH C IUIAHUPYEMBIM
PE3yNIBTATOM
14 Kontponbnas padota Ne 1 «Teopust cTpoenus oprannueckux coequHenuit A.M. bytieposa. YrieBogopoasn»
15—28 Tema 3. Kucjiopoa- u a3orcoaep:kaiiue opranudeckue coequnenns (14 q)
15—16 OnHOAaTOMHBIE CITUPTHI QOyHKIMOHAIbHASA TUAPOKCUIIbHAS HaspiBaTh CiMpTHI IO MEKTYHAPOIHOM

rpynna. [ omonmornyeckuii psia
MpEAETbHBIX OTHOATOMHBIX CIIUPTOB.
N3omepus nonoxeHus
dbyHKIIMOHANBHOU Tpynmbl. Bogopoanas

CBs13b. XMMHUYECKHE CBOMCTBA CIIUPTOB.

HOMEHKJIaType.
XapakTepu30BaTh ¢ TOMOIIHIO POJTHOTO
S3bIKA U SI3bIKA XUMUHU CTPOCHHUE,
CBOMCTBa, CIOCOOBI OTYUYEHUS U

obnacTu IMPHUMCHCHUS ITPCACIIbHBIX
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Anpneruanas rpynna. Peakuus
sTepudUKaINU, CIOKHBIE 3(DUPBI.
[Ipumenenue crimpros. JlencTeue
METHJIOBOTO U 3TUJIOBOTO CIIMPTOB Ha
OpraHM3M YeJIOBEeKa.

Lemoncmpayuu. OKucienre cuupra B
anbnerun. Jlabopamopmvie onvimal.
CpaBHEHHE CKOPOCTH HCTIAPEHUS BOJIBI

H OTaHOJIA.

OTHOATOMHBIX CIIUPTOB
Knaccuduimposars criupThl 0 UX
aTOMHOCTH.

HaGmonarb, caMOCTOSATEILHO
TIPOBOJIMTH U OMUCHIBATD XUMUYCCKUI

OKCIICPUMCHT

17

MHOroaroMHele CIUpPTHI

MHOroaroMHel€ CIIUPTHL.
OtriieHuKoab. [ nuepus. [lomydyenue
Y XUMHUYECKHE CBOMCTBA MHOTOAaTOMHBIX
cnuptoB. KauecTBeHHas peakius Ha
MHOTOAaTOMHBIE CIIUPTHI. AHTU(PHU3BI.
Jlemoncmpayuu. KauecTBeHHas peakus
Ha MHOTOATOMHBIE CITUPTHI.
Jlabopamophuie onvimui.

PaCTBOpI/IMOCTB IMUOepruHa B BOAC

KiaccuguimpoBarb CiupThl IO UX
aTOMHOCTH.

XapakTepu3oBaTh C TOMOIIBIO POJHOTO
SI3bIKA W SI3bIKA XUMHUH CTPOCHHE,
CBOICTBA, CLIOCOOBI MOYYEHUS U
001acTi MPUMEHEHUSI MHOTOATOMHBIX
CIIUPTOB.

N nentudunupoBarh MHOTOATOMHBIE

CIIUPTHI C TIOMOIIBIO Ka9eCTBEHHOMN

pEaKIHH.
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Ha6J'IIOI[aTI>, CaMOCTOATCIIBHO

IMPOBOAUTH MU OIIUCHIBATH XUMHYCCKUU

AKCIIEPUMEHT
18 denon deHoI, ero CTpOCHHE, OTyUeHHE, XapakTepru30BaTh C MOMOIIHIO POTHOTO
CBOICTBa M MpuMeHEeHHNE. KauecTBeHHBIC | SI3bIKA U SI3bIKA XUMUU 0COOCHHOCTH
peakuu Ha GeHos. B3anmHoe BIMsHNE | CTPOCHMS U CBOWCTBA (DEHOJIa HA OCHOBE
aTOMOB B MoJIeKyJe (peHoma. B3aMMHOTO BIIUSIHUSI aTOMOB B
Jlemoncmpayuu. PacTBOpUMOCTh MOJIEKYJIE, a TAK)KE CIIOCOOBI OJTyYEHUS
¢deHosa B Bojie Mpu OOBIYHOM 1 001acTH MpUMEHEHUsI PeHoa.
TEeMITepaType U MPU HarpEeBaHUM. HaGmronats v onMchIBaTh
KadecTBeHHbIE peakiuy Ha GEeHOIT JEMOHCTPAIIMOHHBIA XHMHYECKUAN
HKCIIEPUMEHT.
Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO U 0€30MaCHOTO OOpaIeHUs
C TOPIOYUMU U TOKCUYHBIMU
BCIIIECTBAMHM B OBITY U OKPYIKaroIen
cpene
19 ATbICTHTBI Anpaerunpl. Dopmanbaerua u XapakTepu3oBaTh C MOMOIIHI0 POTHOTO

areTagpaerua. XuMHU4YeCKUe CBOMCTBaA

SI3BIKA U SI3bIKa XUMHUH 0COOCHHOCTH
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anpaeruioB. KauecTBEeHHbIC peakiuy Ha
anpaeruapl. Peakuum
noyimkoHAeHcanuu. KapOoHunbpHas
rpynna. KeToHsl Ha mpuMepe areToHa.
Jlemoncmpayuu. KayecTBEHHbBIE

PCaKIuu Ha aJIbJACTHUIbI

CBOMCTB (popMasbIeruaa u
aleTajab/erua Ha OCHOBE CTPOEHUS
MOJIEKYII, CITOCOOBI TIOJYYEHHUS U UX
00JIaCTH TPUMEHEHHSL.

Habmionath, onuchiBaTh M MPOBOAUTD
XUMHUYECKHI SKCIIEPUMEHT.
NnentuduunpoBars anbIeruibl
MOMOIIIHIO KaY€CTBEHHBIX PEAKITHIA.
CobmtonaTh npaBuia 3KOJIOTUYECKU
IPaMOTHOTO U O€30MacHOTO OOpalleHUs
C TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBaMH B ObITY U OKpYXKarouiei

cpene

20

Kap6oHoBbIE KHCTTOTHI

IIpenenbHbie OHOOCHOBHBIE
KapOOHOBBIE KUCIIOTHI, UX
TOMOJIOTUYECKUN Psifl, IPEACTABUTENH,
UX MOJy4eHUE U IPUMEHEHHUE.
XUMHUUYECKUE CBOMCTBA KAPOOHOBBIX

KUCIIOT. Peakniust arepudukammm.

XapakTepu3oBaTh C IOMOLIBIO POAHOTO
A3bIKA U SI3bIKA XUMUU OCOOEHHOCTHU
CBOMCTB KapOOHOBBIX KMCJIOT HAa OCHOBE
CTPOEHUS UX MOJIEKYJ, a TAK¥Ke
crocoObl MOJTy4YeHUs: U 001acTH

IIPUMEHEHUS MYPaBbUHOU U YKCYCHOM
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Jlemoncmpayuu. IlpencraBurenu
Pa3ITUYHBIX KJIACCOB KapOOHOBBIX
KHUCJIOT.

JlabopamopHhvie onvimel. XUMAYECKHE

CBOMCTBA YKCYCHOW KMCJIOTBI

KHUCJIOT.
Paznmuuate oOmiee, ocoOeHHOE U
SIMHUYHOE B CTPOCHUH M CBOMCTBAX
OpraHUYeCKUX (MypaBbUHON U
YKCYCHOW) M HEOPTAaHUIECKUX KUCJIOT.
HaGmronarh, onuchIBaTh U MPOBOIUTH
XUMHUYCCKUH SKCIICPUMEHT.

Co0nronarh npaBuia 3KOJI0TUYECKU
IPaMOTHOTO U 0€30MacHOT0 OOpalieHus
C TOPIOYMMH U TOKCUIHBIMHU
BEII[CCTBAMHM B OBITY U OKPY KaroIeh

cpene

21

Crnoxubie 3gupsbl. ZKupbl

Peaknus stepudukanuu. CrnoxHbie
a¢upsl. Kupsl, UX cCOCTaB U THIPOIU3
(KUCIIOTHBIN U 1IeTT04YHOM). MbLia.
I'mppupoBanue )KUpPOB.
Jlemoncmpayuu. Konnekuus CI0XKHBIX
a¢upos. Komnekius xupoB. OOGpasiibl

TBEPAOTO U KUJKOTO MBLJIA.

Paznuuate peakuuu sTepu@uKannm Kak
oOpaTuMoii 0OMEHHBIN MPOIIECC MEKITY
KHUCJIOTaMH U CIIUPTaMH.
XapaxkTepu3oBaTh 0COOCHHOCTH CBOWMCTB
KUPOB HA OCHOBE CTPOCHUS MX
MOJIEKYI, & TAaK)Ke KJ1acCu(UKaIIU

KUPOB IO UX COCTAaBY U
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JlabopamopHhvie onvimel. OnpeneneHue

HCTIPCACIbHOCTU PACTUTCIIBHOI'O Macjia

IIPOUCXOXKACHUIO U ITPOU3BOACTBO
TBEPABIX )XUPOB HA OCHOBE
pacTUTEIbHBIX Macell.

Ha ocHoBe peakiuu arepuduKkaniu
XapaKTepu30BaTh COCTaB, CBOIMCTBA U
00J1acTU IPUMEHEHUS CIIOKHBIX 3PHUPOB.
Habmronath, onuchiBaTh U MPOBOAUTD
XUMHYECKHUIA SKCIIEPUMEHT.

CobmtonaTh npaBuia 3KOJIOTUYECKU
IPaMOTHOTO U O€30MacHOTO OOpalleHUs
C TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBaMH B ObITY U OKpYXKarouiei

cpene

22

VYrieBoasl

YreBoapl. MoHOcaxapuapbl. [roko3a
KaK ajapaeruaocnupt. CopOur.
MOJI0YHOKUCIIOE U CIUPTOBOE
opoxenue. DotocunTes. /ucaxapumb.
Caxapo3a. [lonucaxapuabl: Kpaxmall,

LIEJUTI0JIO3A.

XapakTepu30BaTh COCTaB yIJIEBOJIOB.
KnaccudummpoBats ux Ha OCHOBE
CITIOCOOHOCTH K THUJIPOJIU3Y.
OnuceiBaTh CBOMCTBA INIIOKO3BI Kak
BEIIECTBA C JBOMCTBEHHOUN (PyHKIIMEH

(anpaerugocoupTa).
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Jlemoncmpayuu. Bzaumonencraue
DTF0K03BI ¢ THapokcuaoM menun(ll) xak
anprerunocnupra. Kauecrsennas
peaxiuys Ha KpaxMmad.

Jlabopamopnvie onvimel. OOHapy)KeHUE

KpaxMmalia B IIPOAYKTaX ITNTaHUA

YcranaBnuBaTh MEXKIPEAMETHBIEC CBSA3U
XAMHHU 1 OMOJIOTUHU HA OCHOBE
PACKpbITUSI OUOJIOTUUYECKOU POJIA U
XMMHUYECKHMX CBOMCTB Ba)KHEHUIIIMX
MPEICTABUTENIEN MOHO-, TU- U
MOJIMCAaXapuioOB.

Habmronarh, onuceiBaTh U MPOBOAUTH
XUMUYECKUN SKCTIEPUMEHT.

Co0nronarh npaBuia TEXHUKH
0e30macHOCTH Mpu paboTe B KaOMHETE

XUMHUHN

23

AMUHBI

AMuHOrpynna. AMUHBI IPEAEIbHBIE U
apomarnuyeckue. AHWIMH. [lomydyenue
aMUHOB. Peakiust 3unnHa. X¥MU4YeCKue

CBOMCTBA U IIPUMCHCHNC aMHUHOB.

Jlemoncmpayuu. Ioprpet H. H. 3ununa.

Konneknuust aHUTMHOBBIX KPaCUTEIIEH.
JlabopamopHhvie onvimoi. VI3roToBiaeHue

MoOJieJIel aMUHOB

XapakTepu30BaTh C IOMOLIBIO POJAHOTO
S3BIKA U SI3bIKA XUMUU OCOOEHHOCTH
CTPOEHUS 1 CBOMCTB aMUHOB U aHWJINHA,
B YaCTHOCTH, Ha OCHOBE B3aIMHOIO
BJIMSIHUSL aTOMOB B €TO MOJIEKYJIE, a
TaK)Ke CIIOCOObI MOTYyYEHUS U 00JIacTH
NPUMEHEHHUs aHWJIMHA.

AprymMeEHTUPOBaTh YyBCTBO I'OPJIOCTH 32
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JOCTIKEHUS OTEUECTBEHHOM
OpPTraHUYECKOU XWMMUH.

Cobmronarh mpaBmiia YKOJIOTUIECKH
I'PaMOTHOTO U O€30TaCHOTO OOpaICHHS
C TOPIOYUMHU U TOKCUIHBIMU
BEIIECTBAMH B OBITY U OKpY KaIoLIei

cpene

24

AMUHOKHUCIIOTHI. beku

AMHMHOKHCIIOTHI KaK aM(OTEpHBIE
OpraHUYeCKUEe COCTUHCHHS. [ TUIIHH.
Peaknmsa nonmukonaencamuu. [lentuanas
cBs13b. [lepBuyHasI, BTopryIHas,
TpETUYHAS CTPYKTYPhI OSITKOB.
KauectBeHHbIE peakiinu Ha OCJIKH.
I'mpponus. Jlenarypanus.
buonornueckue QpyHkuu 6€IKOB B
OpraHu3Me.

Jlemoncmpayuu. CBOMCTBA DIIMITMHA.
[IBeTHBIE peakiu OEIKOB.

JlabopamopHhvie onvimsi. [lenaryparus

OmnuceIBaTh CBOMCTBAa aMHUHOKHCIIOT KaK
OU(pYHKITMOHAITBHBIX aM(pOTEPHBIX
COEIVHEHNH.

YcTaHaBIUBaTh MEXKIIPEAMETHBIE CBSA3U
XAMHHU 1 OMOJIOTHH Ha OCHOBE
PaCKpbITUSI OUOJIOTUUECKOU POJIA U
XUMHUYECKHUX CBOMCTB aMUHOKHCIIOT.
OnuceIBaTh CTPYKTYPHI M CBOMCTBA
0eJIKOB KaK OMOMOJIMMEPOB.
YcTaHaBIMBaTh MEKIPEIMETHBIC CBA3H
XHMHH 1 OMOJIOTHHM Ha OCHOBE

PaCKpbITUS OUOJIOTUUECKOU POJIA U
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O€EJIKOB

XUMHUYECKUX CBOMCTB OEIKOB.
[IpoBoauTh, HAOIIONATH M OMKMCHIBATH

XUMHYCCKUU OKCIICPUMCHT

25 I'eneTn4eckas CBA3b MEXIY [ToHsATHE O TEHETUYECKON CBSI3U Ha YcTaHaBnMBaTh B3aUMOCBSI3b MEKIY
KJIACCaMU OPTraHUYeCKHUX IIPUMEPE B3aUMOIIEPEXOA0B MEKIY COCTaBOM, CTPOECHHUEM M CBOMCTBAMHU
COCIMHEHUN KJIacCaMU yIJIEBOJOPOJOB, KUCJIOPOA- U | IIPEACTABUTEIIEH KIIaCCOB
a30TCOACPIKAILNUX COCAUHEHUN. YITIEBOJOPOIOB, KUCIOPOA- U
NMimrocTpanusi reHEeTUYECKOM CBSI3M HA | a30TCOAEPKAIIUX COCUHECHUM.
IIpUMEpe OPraHUYECKUX COEAUHEHUN OnuceIBaTh € MOMOIIBIO POJHOTO S3bIKA
Pa3JIMYHBIX KJIACCOB, COAECPIKAIINX ABA | U A3bIKA XUMUH I€HETUYECKUE CBI3H
aToMa yriepoaa MEXK]ly KJIacCaMH YIIIEBOJOPOIOB,
KHUCJIOPOJ- Y a30TCOACPIKALINX
cOeqNHEHNH
26 [Ipaktuueckas padora Ne 1. Nnentudukaius opraHu4ecKux [IpoBoauTh, HAOMIONATH M OMUCHIBATH

W nentudukarus

OPraHUYECKUX COCAUHEHUMN

COEIMHEHUN

XAMUYECKUU SKCIIEPUMEHT JIJISI
MIOATBEPKJICHUSI CTPOCHUS U CBOMCTB
PA3JIUYHBIX OPTAHUYECKUX COCIMHECHU,
a TaK)Ke X UJICHTU(UKAIUHU C

IIOMOIIIBIO KAYE€CTBCHHBIX pCaKHI/Iﬁ
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27 IToBropenue u 06001IeHNE TectupoBanue, perieHue 3aaa4d u BBINMOTHATH TECTHI, peliaTh 3a1a4u U
YOPKHEHUH 110 TEME YIPaXKHEHUS 110 TEME.

[TpoBOANTE OLIEHKY COOCTBEHHBIX
JOCTH)KCHUM B YCBOSHUU TEMBI.
KoppektrupoBarh cBOM 3HAHUS B
COOTBETCTBHH C TUIAHUPYEMBIM
PEe3yJIBTaTOM

28 KonTponbnas padora Ne2 «Kucnoposa- u a3oTcosiepxaiiyue OpraHuiueCckKue CoOeTUHEHUS

29—33 Tema 4. Opranudeckasi xumusi 1 o6uecTBo (5 4)

29 buorexHomorus PazBuTne 6norexunonoruu. Tpu OOBIACHATD, UTO TaKOE OMOTEXHOJIOTHS,

HarpaBJieHUs OMOTEXHOJOTHU: TeHHAs
(WJIM TeHEeTUYECKasl) UHKEHEpUS,
KJIETOUHAs] MHKEHEPHsT; OUOIoTrnYecKas
uHxeHepus. [ eneTnueckn
monudunrpoBanubie oprann3mel (MO)
U TpaHCTeHHAas MPOIYKITHSI.
KnonupoBanne. IMMOOMIM30BaHHbBIC
dbepMeHTHI U X IPUMEHEHHE.

Jlemoncmpayuu. BuneodparMmeHTsl U

reHHasl (UJIM TeHeTUYecKas) MH)KEHEepus,
KJIETOYHAs HHXEHepusi, OnoIornyecKkas
WHXEHEPHsI, KIIOHUPOBAHHUE,
MMMOOMIN30BaHHbIE (DEPMEHTHI.
XapakTepu30oBaTh poiib OMOTEXHOIOTUN
B PEIICHUH MPOJIOBOJILCTBEHHON
poOJIEMBl U COXPAaHEHUH 310POBbSI

YCJIOBCKA
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cnafmm 110 OMOTEXHOJIOTHH U

MMMOOUITM30BaHHBIM (PepMEHTaM

30 [Tomumepor Krnaccudukarus noammepos. Knaccudummposarb  monmuMepsl 1O
W ckyccTBeHHBIE TOTMMEPHI: IEJUTYIION], | pa3TMYHBIM OCHOBAHUSIM.
arieTaTHBIN MENK, BUCKO3a, eiutodad. | Pa3nmnyars MCKYCCTBEHHBIC IOJIUMEPHI,
Hemoncmpayuu. Komnexkuus KJIaccu(uIupoBarhb 170 u
noauMepoB. KoIeKIus CHHTETHYECKUX | MIUTIOCTPUPOBATh TPYMIIBI  TOJIMMEPOB
MOJIMMEPOB U U3/ICIIHIA U3 HUX IpUMEpaMHU.
YcranaBiuBaTh CBSI3U MEXTY
CBOWCTBAMH TIOJIMMEPOB W OOIACTIMHU
WX IPUMCHCHHSI
31 CUHTETHYECKHUE TTOIUMEPHI Crioco0Obl TOTy4eHUs MTOJIMMEPOB: Paznmuars HOJTMMEPH3AIHIO u
MOJTMMEPH3AIIHS U TIOJIMKOH ICHCAIINSI. TIOJTMKOHICHCAIIUIO.

CunTeTHueckue Kayuyku. [macTmaccsr:
MOJIUCTUPOJ, TePIIOH,
NOJIMBUHIIXJIOpUA. CHHTETHYECKHE
BOJIOKHA: KalpOH, HAMJIOH, KEBJap,
JaBCaH.

Jlemoncmpayuu. Konnexkums

[IpuBonUTHh NpUMEPHl 3THX CIOCOOOB
ITOJIyYEHHUs IIOJIUMEPOB.

OnucelBaTh CHHTETHYECKUE KaydyKH,
IIJJACTMACCHI U BOJIOKHA HA OCHOBE CBSI3H

CBOWCTBAa — IIPUMEHEHHUE
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CUHTCTHYCCKUX IIOJUMCPOB: INNIACTMACC

U BOJIOKOH U U3JIEIUU U3 HUX

32 [TpakTrueckas pabora Ne 2 Pacmo3naBanue miactMace ¥ BOJIOKOH [IpoBoguTh, HAOMIOMATH W OMHUCHIBATH
XAUMHAYECKANA OKCTICPUMEHT TUTSI
UACHTH(DHUKAIIMH IJJACTMACC U BOJIOKOH C
MIOMOIIIHIO KaUECTBEHHBIX PEAKIIHA

33 IToBTOpenne u 0600menue Kypca. IlogBenenue uToroB yued0Horo rojaa.

34—35 Pe3epBHOe Bpemsi
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IIpumepHoe TemaTn4yecKoe IIaHUpPoBaHue Kypca 11 kiacca 6a30Boro ypoBHsi

(1 4 B HEOEMIO, Beero 35 4, u3 HUX | 4 pe3epBHOE BpeMsi)

XapakTepuCTUKa OCHOBHBIX BUJOB

Honepa Tema ypoka OcHOBHOE cojiep>KaHuE ypoKa NEATEIIbHOCTH O0ydaronuxcs (Ha
YPOKOB TI/TI
YPOBHE y4eOHBIX JICHCTBUIA)
1—9 Tema 1. Ctpoenue Beumrects (9 1)
1 OCHOBHBIE CBEJICHUS O CrtpoeHue aroma: po U JIEKTPOHHAs ApPryMEHTHUPOBATh CIOXKHOE CTPOCHUE
CTPOEHUHU aToMa obosnouka. M3otomnel. XuMuueckui aToMa KaK CUCTEMBbI, COCTOSIIEN U3
3JIEMEHT. bobIIoN aipOHHBIN siipa U AIEKTPOHHON 000I0UYKH.
KOJUTAUAEP. YPOBHU CTPOCHUS BELIECTBA. | XapAKTEPU30BaTh YPOBHU CTPOCHHUS
Jemoncmpayuu. Iloptpetsl BEIIICCTBA.
3. Pezepdopaa, H. bopa. OnuckIBaTh YCTPOMCTBO U pabOTy
Buneodparmentst u cnaiinsl «bonwioit | bonkIioro agpoHHoro kosutaiaepa
aZpOHHBIN KOJUTaliep», « YPOBHH
CTPOEHUS BEIIECTBa»
2 [Tepuoguueckas cucrema ®uU3nUECKUN CMBICII HOMEPOB: JIEMEHTa, | HaXxonuTh B3aUMOCBSI3H MEXIY

XUMHUYCCKHUX DJIICMCHTOB

. . MenaeneeBa u yueHue o

nepuosa, rpymnmsl. BajieHTHbIE

AIIEKTPOHBI. DIIEKTPOHHAsI KOHPUTYpaIus

ITOJIOKCHHUEM JJICMCHTA B

MEPUOANYECKON CUCTEME
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CTPpOCHHHU aTOMa

aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBONCTB 3JIEMEHTOB B IIEPUOJIAX U
rpynnax. JJIeKTpOHHbIE CEMENCTBa
XUMHYECKUX AIIEMEHTOB.
Llemoncmpayuu. Paznnunsie Gopmbl
[Iepuoanyeckoil CUCTEMBI XUMUYECKHUX
anemeHToB /1. 1. Menneneesa. [loptper
1. 1. Menaeneena.

JlabopamopHvie onvimeol.
MopenupoBaHHi€e OCTPOCHUS
[Ieproanueckor CUCTEMBI C IIOMOILIBIO

KapTO4YeK

. . MenzaeneeBa u CTpOCHUEM €0
aroma.

CocTaBiATh IEKTPOHHBIE U
ANEKTPOHHO-Tpaduueckre GopmyIbl
aTOMOB S-, p- ¥ (- 3JICMCHTOB.
OTHOCUTH XMMHYECKHUE IIIEMEHTBI K
TOMY UJIM UHOMY 3JIEKTPOHHOMY

CEMEUCTBY

®dunocodckrue 0CHOBBI
obmHuoctH [lepuoauueckoro
3aKOHA M TEOPUU XUMHUIECCKOTO

CTpOCHUS

[IpeanochuIKu OTKPBITUS
IIeproauyeckoro 3akoOHa U TEOPUH
XUMHUYECKOT0 CcTpoeHus. Ponp nmuuHoCTH
B UCTOpHUH XUMUH. POITb IPAKTHKHU B
CTaHOBJICHUH U Pa3BUTUU XUMUYECKOU
TEeOpUu

Jemoncmpayuu. Ioprpetsr . W.

[IpencraBisTh pa3BUTHE HAYUHBIX
TEOPUI 110 CIUPAJIA HA OCHOBE TPEX
dopmymupoBok [lepuoanueckoro 3akoHa
Y OCHOBHBIX HalpaBJICHUNA Pa3BUTHS
TEOPHUH CTPOEHUS (XUMHUUYECKOTO,
AIIEKTPOHHOTO U MPOCTPAHCTBEHHOTO).

XapakTepu30BaTh POJIb MPAKTUKH B




49

MenpeneeBa u A. M. bytneposa

CTAHOBJICHUU U PA3BUTUU XUMUYECKON
TEOPHUHU.

AprymMEHTUPOBaTh YyBCTBO T'OPIOCTH 32
JNOCTHKEHHUS OT€YECTBEHHON XUMUU U

BKJIaJ] POCCUMCKHUX YYEHBIX B MUPOBYIO

HayKy

HMonHas xumudeckas CBs3b U
HOHHBIC KPUCTAJIJIMYCCKUC

pEETKU

Karronsl Kak MpoyKT BOCCTAHOBJICHHUS
ATOMOB METAJUIOB. AHMOHBI KaK MPOAYKT
OKHCJIEHUs aTOMOB HeMeTasuioB. loHHas
XMMHUYECKas CBS3b U MOHHAS
KpHCTaJInuecKas pemeTka. MoHbl
IIPOCTHIE U CIIOXKHBIE.

Jlemoncmpayuu. Monenb
KPUCTAJUIMYECKON PEMIETKHU XJIOpHUIA
HaTpusi. OOpa3ibl MUHEPAIOB C MOHHOM
KPUCTAJJIMYECKON PEIIETKOM: KaJIbLIUTA,

rajJurta

XapakTepu30BaTh HOHHYIO CBA3b KaK
CBSI3b MEX1y HOHAMH, 00pa3yOIIMMHUCS
B pe3yJbTare OTAa4y WIK IIpueEma
JJIEKTPOHOB aTOMaMHU WU TPYyIIIaMU
aTOMOB.

KnaccugunupoBaTb HOHBI IO pa3HbIM
OCHOBAHUSIM.

YcraHaBIMBaTh 3aBUCUMOCTb MEXKAY
TUTIOM XUMHYECKOU CBSI3H, TUIIOM
KPUCTAJJINYECKON PEIIETKYU U

(bu3YeCKUMU CBONCTBAMU BEIIECTB

KoBanenTHas xuMuueckas

CBSA3b. ATOMHBIE U

KoBaneHnTHas HEnossipHas U NOJIIPHAS

CBA3U. 9J'ICKTpOOTpI/ILIaT€J'IBHOCTB.

OOBSICHATH MHEPTHBIE CBOMCTBA

0JIarOpOTHBIX Ta30B 0COOCHHOCTSIMHU
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MOJICKYJIAPHBIC

KPUCTAJNINYECKUE PEIIETKU

KpatHoCTh KOBa€HTHOM CBA3U.
OOMEHHBII U JOHOPHO-aKIENTOPHBIN
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHBIX
cBsa3ei. [1oasIpHOCTD CBSI3U U MOJISAPHOCTH
MOJIEKYJbl. MONEKyIsIpHbIE U aTOMHBIE
KPUCTAIUTNYECKUE PEIETKHU.
Jlemoncmpayuu. Monenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOIo
apaa» (WK uojaa), aamasa, rpadura (Uuau

KBapua). Mozenb MossipHOTO 00bEMa Tasza

CTPOEHUA UX aTOMa.
XapakTepu30BaTh KOBAJECHTHYIO CBA3b
KaK CB#3b, BO3HUKAIOIIYIO 34 CYET
o0pazoBaHus OOIIMX IEKTPOHHBIX Map
nyTEM MEePEKPbIBAHUS AIEKTPOHHBIX
opOuTaJIeH.

KnaccugunupoBaTb KOBaJIEHTHBIE CBSA3H
IO Pa3HBIM OCHOBAHHUSIM.
YcTaHaBiIMBaTh 3aBUCUMOCTD MEXTY
TUIIOM XUMHUYECKOH CBSI3H, TUIIOM
KPUCTAJINYECKON PEIIETKHU U

(bu3MYeCKUMU CBONCTBAMU BEIIECTB

Merammnueckas XuMuueckas

CBA3b

Mertannn4eckne KpuCcTaNINYeCKUe
peméTKr. MeTajuimyeckass XuMuyeCcKast
CBSI3b. HOH-aTOMBI U 3JICKTPOHHBIM Ia3s.
du3nyeckue CBOMCTBA METAJIOB U UX
MIPUMEHEHHUE HA OCHOBE 3TUX CBOWCTB.
CnaBbl YE€pHBIE U IIBETHBIE.

Jlemoncmpayuu. Monenu

XapakTepu30BaTh METANTMYECKYTO
CBSI3b KaK CBSI3b MEXX/y HOH-aTOMaMH B
MeTaJlJIaX M CIIaBax IMOCPEICTBOM
0000111eCTBIEHHBIX BAJICHTHBIX
AJIEKTPOHOB.

OOBSICHATH CAUHYIO TIPUPOY

XUMHWYECKNX CBIA3EH.
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KPUCTAJUIMUECKUX PEHIETOK METAIIIOB.
JlabopamopHhvie onvimeui.
MopenupoBaHHe METAILUTNYECKON

KPUCTAJUTMYECKON PEIIETKU

YcraHaBIMBaTh 3aBUCUMOCTb MEXKAY
THTIOM XUMHYECKOU CBSI3H, TUIIOM
KPUCTAJUINYECKON PEIIETKU U

(1)I/I3I/I‘I€ CKHMM CBOMCTBaMU BCHICCTB

BOI[OpOI[HaH XUMHUYCCKasA CBA3b

BonoponHas xumuyeckast CBs3b:
MEXMOJIEKYJIIpHas U
BHYTPUMOJIEKYJISIpHAs. 3HAYCHUE
BOJIOPOJTHOM CBSI3H B IPUPOJIE U JKU3HU
YeJI0BeKa.

Jlemoncmpayuu. BuneodparMmeHTsl U
cnaiinbl « CTpyKTypbl OeTKay.
Jlabopamophuie onvimul. Jlenatypanst

Oeka

XapakTepu30BaTh BOJIOPOAHYIO CBSI3b
KaK 0COOBII THII XMMHUYECKOH CBSI3U.
Paznuuars MEKMOJIEKYISPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJHBIE
CBSI3M.

YcTaHaBnMBaTh MEXIPEAMETHBIE CBA3U
¢ OMoJoruel Ha OCHOBE PACCMOTPEHUS
MIPUPO/IbI BOJIOPOJIHOM CBSA3U U €€ POJIv B

OopraHusanuu JKUBOM Marcpumn

[Tonumepsl

[Tonumepsl, X MOTyYEHHE: PEAKLIUN
IOJIMMEPU3ALIMU U TIOJIMKOHICHCALUH.
[Lmactmaccel. BonokHa. Heopranmueckue
IIOJINMEDBL.

Lemoncmpayuu. Komnexuun

«ITmactmaccey, «Bonokna». O6pasisl

XapakTepu30BaTh NOJIUMEPHI KaK
BBICOKOMOJIEKYJISIPHBIE COCTUHEHHS.
Paznuuath peakuuu noauMepus3aluu u
MOJIMKOHICHCAIUU.

OnuceiBaTh BaXKHEHIITNE MTPEACTABUTEIH

I1acTMacC M BOJIOKOH 1 Ha3bIBATh
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HCOPTaHUYCCKUX ITOJINMMCPOB — BCIUICCTB

ATOMHOU CTPYKTYPBbI

00J1aCTH X TPUMEHEHUS.
YcTaHaBIMBaTh €AMHCTBO OPraHUYECKOU
Y HEOPTaHUYECKOM XMMHUU Ha IIPUMEpE

HCOPTaHUYCCKUX ITOJINMCPOB

JlucniepcHbIE CHCTEMBI

JlucriepcHble cUCTEeMBI: TucnepcHas dasza
u aucnepcuonHas cpena. Knaccudukanus
JTUCIIEPCHBIX CUCTEM I10 arperaTHOMY
COCTOSIHUIO U 10 pa3Mepy 4acTull (pa3bl.
['pyboaucnepcHbie CUCTEMBI: SMYJIbCUH,
CYCIIE€H3UH, a3p030J1u. TOHKOIUCTIEPCHbBIC
CUCTeMBI: 301 U resi. CuHepe3uc u
KOAryJISIIUSI.

Jlemoncmpayuu. OOpa3ibl pa3TuIHbIX
JUCIIEPCHBIX CUCTEM: SMYJIbCUH,
CYCITCH3HI, a3PO30JIEH, reJIel U 30J1EH.
Koarynsauusa. Cunepesuc.
JlabopamopHhvie onvimet. [lonyuenue
AMYJIbCUM PACTUTEIHLHOTO MacJa.

[Tonyyenue cycrneH3num «u3BECTKOBOTO

XapakTepu30BaTh Pa3IMYHbIC TUITBI
JMCTIEPCHBIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS JTUCIIEPCHOM
¢a3pl U TUCTIEPCUOHHON CpeIbl.
PackprIBaTh pojib pa3IUyHbBIX THIIOB
JTUCTIEPCHBIX CUCTEM B JKH3HU TIPHPOJIBI
M O0IIECTBA.

[IpoBoauTh, HAOMIOAATH M OTIMCHIBATH

XUMHYECKUH OKCIICPUMCHT
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MoJokay. [lomydeHne KomIouIHOTO
pacTBopa KypuHOTro OeJika 1
MCCJIEIOBAHNE €r0 CBOWCTB C MOMOIIBIO

Ja3epHON yKa3Ku

10—21

Tema 2. XuMu4eckune peakiuuu

(12 v)

10—11

Knaccuduxanusa xumMuaeckux

peakuuii

Peaknuu 6e3 u3MeHeHus cocraBa
BEILIECTB: aJTIOTPONU3AIUU U
n3oMmepusanuu. [[puurHbl aioTponumu.
Kiaccuduxkanys peakiyii mo 4uciy u
COCTaBy peareHTOB U MPOAYKTOB U 1O
TeroBomy 3¢ dexty. TepMoxumMuueckue
YPaBHEHUSI pEAKIUU.

Jlemoncmpayuu. IK30- 1
SHJOTEPMHUUECKHUE PeaKIIUU. TernIoBbIe
SIBJICHUS TIPU PACTBOPEHUHN CEPHOM
KHCJIOTHI 1 aMMHUAYHOM CEJTUTPHI.
Jlabopamopnwie onvimsi. IIpoBeneHne
peaKiui, UayImx 10 KOHIa, 0 MPaBUITY

bepromne

Kinaccuduimpoars XumMuueckue
pPEaKIMU 110 Pa3IMYHBIM OCHOBAHUSIM.
XapakTepu3oBaTh TEIIOBON 3P eKT
XUMHUYECKHUX PEAKUNN U HA €r0 OCHOBE
pasnuyarh 3K30- U SHAOTEPMUYECKHE
peaKIuu.

OTtpaxatb TeroBoi ekt
XUMUYECKHUX PeaKluid Ha TUChME C
MOMOIIBIO TEPMOXUMHUYECKHUX
YpaBHCHUM.

[IpoBoauTh pacdy€Tel HA OCHOBE
TEPMOXUMHUYECKUX YPaBHEHUM.
[IpoBoauTh, HAOIIONATH U OMUCHIBATH

XUMUYECKUU 9KCIICPUMCHT
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12

CKOpOCTB XUMHUYCCKHX

peakuuin

CxopOoCTh XUMHYECKON PEAKIINU U
(akTophl €€ 3aBUCUMOCTH: MPUPOJIA
pearupyronmx BEIUIECTB, MUIOMAIb UX
COINPUKOCHOBEHUSI, TEMIIEpATYPA,
KOHIICHTpAaLKs U HAIMYUE KaTaIUu3aTopa.
Karanuz. ®epmenTsl. UHTHOUTOPBL.
Jlemoncmpayuu. 3aBUCUMOCTh CKOPOCTH
peaKuuu OT MPUPO/IBI BEIIECTB Ha
IIPUMEPE B3aUMOJCUCTBUS PACTBOPOB
Pa3IMYHBIX KUCJIOT OMHAKOBOM
KOHLICHTPALUK C OJJMHAKOBBIMU
KyCOuKaMu (rpaHy/iaMu) [IUHKA U
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJIOB
(MarHus, MHKa, )KeJe3a) C paCTBOPOM
COJITHOM KMCJOTHI. B3anMojencTBue
PacTBOPOB CEPHOM KUCIIOTHI C
pacTBoOpaMu THOCYJb(ara HaTpus
PA3JIMYHON KOHIIEHTPALUU U

TeMneparypsl. Moaenb KUISAILIETO CIOs.

XapaxkTepu3oBaTh CKOPOCTh
XUMUYECKON peaKiu U (GaKTOphI
3aBUCHUMOCTHU CKOPOCTH XUMHUYECKOI
peaKIu OT IPUPOIBI pearupyronux
BEILIECTB, UX KOHIICHTpAIIUH,
TeMIIepaTypbl, IJIOIIAINA
COIIPUKOCHOBEHHSI BEUIECTB.
[IpoBoauTh, HAOMIONATH U OTIUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT C MOMOIIIbIO
POJTHOTO SI3bIKA U SI3bIKA XUMUHU.
XapaKkTepu30BaTh KaTalIu3aToOphl U
KaTajin3 Kak CrocoObl yIpaBICHUS
CKOPOCTBIO XUMHYECKON PEAKLINH.
YcraHaBiavBaTh HA OCHOBE
MEXIPEIMETHBIX CBsI3el ¢ OMonoruen
o011ee, 0COOCHHOE U €IMHUYHOE IS
(bepMEHTOB KaK OMOJIOTHYCCKUX
KaTaJn3aTopoB.

PackpsiBath posb hepMEHTOB B
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Paznoxxenue nepokcuaa Bogoposia ¢
MTOMOIIIbI0 HEOPTAHUYECKUX
KaTaJau3aTopoB (coyel xenesa, noauaa
KaJlisi) ¥ PUPOJIHBIX OOBEKTOB,
CofiepKaIlnX Karajasy (ChIpoe MsICo,
KapTodep).

JlabopamopHvie onvimol. Paznoxenue
MEPOKCHIA BOAOPOAA C TIOMOIIIBIO

JTMOKCHJIa MapraHIia

OpraHu3alliy )KM3HU Ha 3eMJIe, a TAaKKe
B MUIIEBOM 1 MEIUIIMHCKON

ITPOMBIIIIJICHHOCTH

13

OO6paTUMOCTh XUMUUYECKUX
peakuuii. XuMU4eCKoe
PaBHOBECHE U CITOCOOBI €r0

CMCIICHUA

OO6parumele peakuu. XUMUYECKOE
PaBHOBECHE U CIIOCOOBI €0 CMEILECHUS.
OO01as XxapakTepuCTUKa peaKuu
CHMHTE3a aMMMAKa U yCIOBUS CMEIICHUS
PaBHOBECHS IPOU3BOICTBEHHOTO
porecca BIpaso.

Iemoncmpayuu. CMenieHne paBHOBECHS

B cucreme Fe®" + 3NCS™ «» Fe(NCS);

XapakTepu3oBaTh COCTOSIHUS
XUMHUYECKOTO PABHOBECHSI U CIIOCOOBI
€ro CMEILEHMUS.

[IpenckaspiBaTh HaIIpaBICHUE
CMEILEHNS XMMUYECKOIO PaBHOBECHS
IIPU U3MEHEHUH YCIOBUM ITPOBEACHUS
00paTUMOI XUMHUYECKOI peakIuu.
AprymMeHTupoBarh BbIOOp ONTUMAIBHBIX
YCIIOBUM IPOBEIACHHUS

TEXHOJOTHYCCKOIO ITponecca.
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HaGmronats 1 onuckeIBaTh
J€MOHCTPAIMOHHBIN XUMHYECKUI

SKCIIEPUMEHT

14—15

I'maponus

I'unponu3 HeoOpaTuMbIi 1 0OPATUMBIH.
Tpu ciryqas ruaponusa coneit. Poip
ruaposii3a B oOMeHe Bemiects. Poib
TUAPOJIA3a B IHEPTETHIECKOM OOMEHE.
Jemoncmpayuu. I'maponns conen
paznuyHoro tumna. BuneodparMeHTsl u
cnannbl «buonornyueckas poib
TUAPOIU3.

Jlabopamopnwie onvimul. VicibiTanue
WHJMKATOpaMu Cpe/ibl PACTBOPOB COJICH

Pa3JINYHbIX THIIOB

XapakTepu3oBaTh THIPOIIU3 KaK
00MEHHOE B3aUMOJICHCTBUE BEIIECTB C
BOZIOM.

3anuchiBaTh YpaBHEHUS pEeaKIUi
TUJIPOJIN3A PA3IUYHBIX COJICH.
Paznuyats ruaponn3 no KaTHOHY U
AQHUOHY.

[Ipencka3pIBaTh PEAKIIUIO CPEIbI
BOJHBIX PACTBOPOB COJIEH,
00pa30BaHHBIX CHJIbHBIM OCHOBaHUEM U
cs1a00¥ KMCI0TOH, ci1a0bIM OCHOBAaHUEM
Y CHWJIBHOM KUCJIOTOU.

PackpbiBaTh posib 00paTuMoro
TUJPOIU3a OPraHUYECKUX COCTMHEHUN
KaK OCHOBBI OOMEHA BEIIECTB B KUBBIX

OpraHM3Max U 00paTUMOro rMIpOoIn3a
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AT® xak OCHOBBI YHEPTETUYECKOTO
0OMEHa B KUBBIX OpraHU3Max.
[IpoBoauTh, HAOMIOAATH U OTUCHIBATH
XUMHAYECKAN IKCTIEPUMEHT C IMTOMOIIBIO

POOAHOIO A3bIKA U AA3bIKa XMMHWHU

16

OKHUCIIATEBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUHU

OKUCAUTETBLHO-BOCCTAHOBUTEIBHBIE
peakuuu. CTeneHb OKUCICHUSI.
OkucauTenp 1 BOCCTAHOBUTEI.
OkucrieHue 1 BOCCTaHOBJIEHUE.
DNEeKTPOHHBIN OanaHc
Jlemoncmpayuu. IIpocreiimme
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKIyu: B3aUMOJICUCTBUE IIUHKA C
COJISTHOM KHCIIOTOM M KeJie3a ¢ CyiabhaTtoM
meau(II).

JlabopamopHvie onvimeoi.
B3aumoneiictBue pactBopa cynabdara
meau(Il) ¢ sxene3oM u ruPOKCUIOM

HaTpus

XapakTepu30BaTh OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH KaK
IPOLIECCHI C UBMEHEHHUEM CTETICHE!
OKHCJIEHUS DJIEMEHTOB BEUIECTB,
YYACTBYIOILIMX B PEAKIUU.

Cocransate ypaBHeHuss OBP ¢
IIOMOIIBIO METO/1a IEKTPOHHOTO
OanaHca.

[IpoBonuTh, HAOMIOAATH U OMKMCHIBATD
XUMHUYECKHI 3KCIIEPUMEHT C TOMOIIBIO

POOAHOIO A3bIKA U AA3bIKa XUMHHN
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17-18 DNEeKTPONIN3 PacIUIaBOB U DNEeKTPOJIN3 PACTBOPOB M PACIIABOB XapakTepru30BaTh AMEKTPOIIU3 KaK
pactBopoB. [IpakTuueckoe anekTponuToB. [IpakTuueckoe OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHBIN
MPUMEHEHUE AIIEKTPOIN3a MPUMEHEHHUE AIIEKTPOIH3a. poIecc.

['anpBaHOMmIacTHKa. ['ampBaHOCTETHA. [Ipencka3piBaTh KAaTOTHBIC U aHOTHBIE
Padunuposanue. MPOIECCH U OTPAXKaTh UX HA TTHUCHME
Lemoncmpayuu. Monens anekTponu3épa. | s paciijiaBoB U BOIHBIX PACTBOPOB
Mogaenb 31eKTpOAN3HON BaHHBI JIsI AIIEKTPOJIUTOB.

nonyueHus amoMuaus. O0pasibl PackpbiBaTh mpakTHUeCcKOE 3HAYCHHUE
IIPOMBIIICHHBIX U3/IETTUH, AIIEKTPOJIN3a

M3TOTOBJICHHBIX HA OCHOBE

raJbBaHOIUIACTUKH U TajbBAaHOCTETHH

19 [Tpaktruueckas pabora Ne 1. Pemenue sxcniepuMeHTanbHbIX 3371a4 o | [manupoBarh, MpOBOAUTH HAOIIOAAT U
Pemenne sxcriepuMeHTaIbHBIX | TEME « XUMHUYECKasi peaKIusDy OTHCHIBAaTh XUMHYECKHI SKCIIEPUMEHT C
3aJ1a4 1o TeMe « XUMHuYecKas COOJIOZICHUEM TTPaBUJI TEXHUKH
peaKIys 0€30IMacHOCTH

20 [ToBTOpeHue u 00o0dIIEeH e TecTupoBanue, pelieHue 3aaa4 u BhINONHATH TECTHI, peliaTh 3aJ1a4u U

M3Y4YEHHOIO

YIPaXHEHNUH 110 TEME

YIIPa)XHEHUS 110 TEME.
[IpoBOAUTH OLICHKY COOCTBEHHBIX

,Z[OCTI/I)KGHI/II\/'I B YCBOCHHUH TCMEI.
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KoppektupoBarh cBou 3HaHUS B

COOTBCTCTBHUHU C IINIAHUPYCMbIM

pe3ynbTaTOM
21 KontponpHnas padora Ne 1 «Crpoenue BeniecTBa. XUMUUYECKask PEAKIUSI
22—30 Tema 3. BemecTBa U ux cBoiicTBa (9 4)
22 Meramnbl OO6uue pusnyeckue cBoicTBa MeTaioB. | O000IIATE 3HAHUS U JeaTh BHIBOJIBI O
Krnaccudukanus MeTaiioB B TEXHUKE U | 3AKOHOMEPHOCTSIX MOJIOKEHUS U
xumuu. OOIIMe XUMUYECKHE CBOMCTBA WU3MEHEHNH CBOWCTB METAJIJIOB B
METAJUIOB. YCIOBUS B3aUMOACHCTBHS nepuonax u rpymmax Ilepuonnueckoi
METAJIJIOB C PACTBOPAMU KUCJIOT U COJIEU. | CUCTEMBI.
Merannorepmus. XapakTepu3oBaTh O0IINE XUMHUECKUE
Llemoncmpayuu. Komrekuus MeTauioB. CBOMCTBA METAJUIOB KaK
B3anmonelicTBue KOHUEHTPUPOBAHHOM BOCCTaHOBUTEJIEH Ha OCHOBE CTPOCHHUS
A30THOM KHCIJIOTHI C MEABIO. Bembika MX aTOMOB U TOJIOKEHUS METAJJIOB B
TepMUTHOU cMmecu. [Toprper EKTPOXUMHUYECKOM PsILY HAIIPSKEHHUS.
H. H. bekeroBa HaOunronaTte 1 onuceIBaTh XUMHUYECKHH
JKCIIEPUMEHT C TOMOIIBIO POJHOTO
A3BIKA U SI3bIKa XUMHUHU
23 Hemeramusl. biiaroponssie Hemerauibl kak OKUCIATENMN. XapakTepu3oBaTh O0IIME XUMHUECKUE
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ra3bl

Hewmerainsl, kak BoccTaHOBUTEMH. Psn
ANEKTPOOTPHULIATENILHOCTH. IHEpTHBIE

UM OJaropoHbIE Ta3bl.

Jlemoncmpayuu. Konnekiys HeMeTaslIoB.

Bcenpimka y€proro nopoxa. BeltecHenue
rajoreHOB U3 UX PaCTBOPOB IPYTUMH

rajJorcHaMu

CBOMCTBa HEMETAJUIOB KAK OKHUCINUTEIIEH
1 BOCCTAHOBHUTEJICH HA OCHOBE
CTPOEHUS UX aTOMOB U MOJIOKECHUS
HEMETAJJIOB B Py
ANEKTPOOTPULIATEITILHOCTH.

HaOmronaTe ¥ onMchbIBaTh XUMUYECKHI
AKCIIEPUMEHT C ITIOMOIIBIO POJIHOTO

A3bIKA U A3bIKA XMMHH

24

Kucaotel HCOPIraHNYCCKUC U

OpraHUYECKHUe

Kucnorsl ¢ Touku 3peHust arOMHO-
MOJIEKYISIPHOTO yueHust. Kucnotsl ¢
TOYKH 3PCHHS TCOPUHU
AIIEKTPOIUTHUUECKON TUCCOLUALUU.
Kucnotsl ¢ Touku 3peHus NpOTOHHOU
teopuu. OOIIME XMMUYSCKHE CBOWCTBA
kuciot. Kimaccudukanus KUcior.
Jlemoncmpayuu. Konnexkuus
OpraHUYECKUX U HEOPTAaHUIECKUX
KHCJIOT.

JlabopamopHhvie onvimsi. ViccnenoBanue

XapakTepu30BaTh OPraHUYECKHUE U
HEOPraHUYECKUE KUCIIOThI B CBETE
TEOPHUH DIEKTPOJIUTUYECKON
JUCCOLMALIMY U IPOTOHHOM TEOPUH.
Knaccudgunmposars opraHudeckue u
HEOPTraHUYECKHE KUCIIOTHI 110
Pa3JIMYHBIM OCHOBAHUSIM.

Paszanuate o01iee, 0coOeHHOE U
€IMHUYHOE B CBOMCTBAX a30THOM,
KOHLIEHTPUPOBAHHOW CEPHOU U

MYPaBbUHOU KHCJIOT.
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KOHLHCHTPUPOBAHHLIX PACTBOPOB COJISTHOM
u YKCYCHOI\/’I KHCJIOT KaIlICJIbHBIM MCTOAOM

IIpU X pa30aBIECHUU BOJION

HpOBOI[I/ITB, Ha6J'IIOI[aTI> H OIIMCBIBATH
XUMHUYECKUM 9KCIICPUMCHT C ITIOMOIIBIO

POOAHOIO A3bIKA U AA3bIKa XUMHU

25

OcHoBaHus HCOPTaHUYCCKUC U

OpraHUYECKHUe

OcHOBaHMS C TOYKH 3PEHUS AaTOMHO-
MOJIEKYJIIpHOTO yueHusi. OCHOBaHUS C
TOUYKU 3PEHUS TEOPUH
ANEKTPOJIUTHYECKON TUCCOLIAIUN.
OcHOBaHMS ¢ TOYKH 3PEHUS IPOTOHHOM
teopuu. OOIIME XMMUYECKHE CBOMCTBA
ocHoBaHMil. Knaccudukauusi oCHOBaHUU.
Jlemoncmpayuu. Konnekuus 1menoyen u
aMHHOB. B3aumozenicrBue napos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOMN
KHUCIIOTHl U aMMHUaKa («JIbIM 0€3 OTHSD).
[TonyueHne amMuaka U U3y4eHUE €ro
CBOMCTB.

JlabopamopHhvie onvimet. [lonyuenue
HEPACTBOPHUMOIO THAPOKCHIA U €TI0

B3aMMO/EHCTBHE C KMCIOTOU

XapakTepu30BaTb HEOPraHUYECKUE
OCHOBaHHS B CBETE TEOPUU
IEKTPOIUTHYECKON JUCCOLMALIHH.
Paszanuate o0111ee, 0coOEHHOE U
€IMHUYHOE B CBOMCTBAX T'UJIPOKCHUJIOB U
OECKHUCIIOPOIHBIX OCHOBAHUH.
XapaKTepU30BaTh UX B CBETE
IIPOTOHHOM TEOPUH.

[IpoBoauTh, HAOMIOAATh U OMKMCHIBATD
XUMUYECKUI SKCTIEPUMEHT C TTIOMOUIBIO

POAHOIO A3bIKA U A3bIKa XMMHUHU
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26 AMdoTrepHbie COeTMHEHUS AM@oTepHbIE OKCUIBI U TUAPOKCHU/IBI. XapakTepu30BaTh OPraHUYECKHUE U
HEOPraHW4YeCKHUe U [Tomyuenue u cBoMCTBa aM(POTEPHBIX Heopranuyeckue aM(poTepHbIe
OpraHU4ecKue HEOPraHWYECKUX COETHMHEHUI. COEIMHEHHMSI KaK BEILIECTBA C

AMMHOKHCIIOTHI — aM(OTepHbIC JIBOMCTBEHHOM (DYHKIIMEH KUCIOTHO-
opraHudeckue coeqguHeHus. [lenTuasl 1 | OCHOBHBIX CBOWCTB.
NENTUAHAs CBA3b. ApryMeHTHpOBaTh CBOKCTBA
Lemoncmpayuu. I1omyduenue AMUHOKHCIIOT KaK aM(OTEpHBIX
aM(}OTEPHOTO TUIPOKCUAA U U3YUEHUE OpraHUYEeCKUX COCTUHEHHM.
€ro CBOMCTB. PackpbIBaTh Ha OCHOBE
Jlabopamophvie onvimsi. Ilonydenue MEKIPEIMETHBIX CBs3eH ¢ Omosioruei
amM(pOTEepHOTO THIPOKCUIA IPU POJIb AMUHOKHCIIOT B OPTaHU3aLUU
HEIOCTaTKe U M30BITKE HIENOUN KU3HU

27 Commn Knaccudukanus coneit. JKéctkocTs Boabl | XapaKTepru30BaTh COJM OPraHUYECKUX U

U criocoOnI e€ ycrpanenus. [lepexon
kapOoHaTa B THAPOKApOOHAT U 0OPATHO.
OO01me XUMHYECKHE CBOIICTBA COJIEH.
Jemoncmpayuu. Ilonydenue xECTKOU
BOJIbI U YCTPAHEHUE €€ KECTKOCTH.

JlabopamopHvie onvimbi. YCTpaHEHHE

HEOPTaHUYECKHUX KUCIIOT B CBETE TEOPUHU
ANEKTPOJIUTHUCCKON TUCCOIUAITIH.
Knaccudunuposars comu 1o
Pa3JIMYHBIM OCHOBAHMSIM.

Paszanuate o01iee, 0coOeHHOE U

CAUHHUYHOC B CBOMCTBAX CpCaAHNX U
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KECTKOCTH BOJIbI

KHUCJIBIX COJICH.

OnuceIBaTh XKECTKOCTH BOJBI U CITOCOOBI
€€ yCTpaHEeHUs.

[IpoBoauTh, HAOMIOAATH M OTIMCHIBATH
XUMUYECKUU IKCTIEPUMEHT C MTOMOIIIBIO

POAHOIO A3bIKA U A3bIKa XMMHUHU

28 [TpakTudeckas padora Ne 2. Pemrenne skcniepuMeHTaNBHBIX 3a4a4 110 | [ImanupoBarh, MpOBOAUTE, HAOMIONATH U
Pemienne skcriepumMeHTaNBHBIX | TeME: «BelecTsa u ux CBOMCTBaY ONHUCHIBATh XUMUYECKUN SKCTIEPUMEHT C
3aja4 1o TeMe «BemiecTBa 1 ux COOJTIOZIECHNEM MPABUI TEXHUKHU
CBOMCTBa» 0e30MmacHOCTH

29 IToBropenue n 0600IIeHHE TectupoBaHue, pelieHue 3a1ad u BoInonHATH TECTHI, peliaTh 3a7ja4 U
TEMBI yIpaXHEHU 10 TeMe yIpaXHEHUS 10 TEME.

[TpoBOAUTH OLIECHKY COOCTBEHHBIX
JOCTHUKEHU B YCBOEHUU TEMBI.
KoppektupoBaThk CBOM 3HaHUS B
COOTBETCTBHHU C MIAHUPYEMBIM
pe3ybTaToOM

30 KonTponbnas pabora Ne 2 «BerectBa v uX CBOMCTBaY
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3134 Tema 4. XuMusi u coBpeMeHHoe 00111ecTBO (4 1)

31 XuMHu4ecKasi TEXHOJIOTHsI [IpousBocTBO aMMuaka U METaHOIA. XapakTepu3oBaTh XUMUUYECKYIO
XUMHUYECKHUE TPOIIECCHI, JIEKAIKE B TEXHOJIOTHIO KaK MPOU3BOJUTEIBbHYIO
OCHOBE IPOU3BOJICTBA aMMHUaKa U CHJTy O0IIIecTBa.
MeTaHoJIa. XapaKTEePUCTUKA ITUX OnuchiBaTh XUMUYECKHUE TIPOLIECCHI,
nporeccoB. OOIIMe HaydYHbIC IPUHIIMIBI | JISKAIIIUE B OCHOBE ITPOU3BOJICTBA
XUMHUYECKOTO MPOU3BO/ICTBA. aMMHaKa U METaHOJIa, C TIOMOIIBIO
Jemoncmpayuu. Monenn POAHOTO SA3BbIKA U SI3bIKA XUMUH.
IIPOMBIIIJICHHON YCTAaHOBKH MOJIYUCHUsI | YCTaHABIMBATh aHAJIIOTHU MEXKIY JTBYMSI
CepHOM KUCJIOTHI. MOiesIb KOJIOHHBI POU3BOACTBAMH.
CHUHTE3a aMMHaKa DopMynHpoBaTh OOIIUE HAYYHBIE

TMPUHIIAIIBI XUMHUYECKOTO IMPOU3BOJICTBA
32 XuMudeckasi TpaMOTHOCTh Kak | MapKkupoBKa YIaKOBOYHBIX MaTepualioB, | ApryMeHTUPOBATh HEOOXOAUMOCTh

KOMIIOHEHT OOILEN KyJIbTYphbI

YCJIOBCKaA

ANIEKTPOHUKH U OBITOBOM TEXHUKU,

9KOJIOTUYHOI'O TOBapa, IMpoaAyKTOB

IMUTAaHUS, STUKETOK 10 YXOIY 3a OHECKIOM.

Jlemoncmpayuu. BuneodparMeHTsl U
CJIAMIbl O CTENEHU SKOJIOTUYECKOM

YUCTOTHI TOBApA.

XUMHYECKON rPaMOTHOCTH KaK
KOMITOHEHTa OOIIEKYJIBTYPHOM
KOMITETEHTHOCTH YEJIOBEKa.
YMeTh noay4yarb He0OXOIUMYIO
uH(OPMALIMIO C MAPKUPOBOK Ha

YIaKOBKaXx Pas3JIMYHbIX IMPOMBIIIIJICHHBIX
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Jlabopamopnvie onvimoi. I3yuenue
MApKHAPOBOK Pa3JIMYHBIX BUIOB
MPOMBIIIJIEHHBIX U MPOAOBOJILCTBEHHBIX

TOBApPOB

" IIPOAOBOJILCTBCHHBIX TOBAPOB

33—34

IToBTOpenue u 0000menue kKypca. [lonBenenue uToroB yueOHoro roga

35

PesepBHoe Bpemst
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PexomMeHIaMU 110 OCHALIEHHIO Y4e0OHOT0 Mpoiecca

Y4eOHO-METOUYECKUN KOMIUIEKT Al u3yueHus kypca xumuu B 10—11
Kjaccax 0a30BOrO  ypOBHsS, CO3/aHHBIA  aBTOPCKUM  KOJUJIEKTMBOM O]
pykoBoactBoM O. C. I'aGpuensHa, COAEpKUT, KpoMe y4eOHBbIX MOcoOui, yueOHo-
METOIUYCCKHE ¢ JUJAKTHUYCCKHUE TOoCOOWs, TeTpaaud JJIS  BBIMOJTHCHUS
71a00paTOPHBIX U MPAKTUUECKUX padoT U Ap.
YMK «Xumus. 10 kinace. ba3oBblil ypoBeHb»
1. O. C. I'abpuenan, U. I Ocmpoymos, C. A. Craorkos. Xumus. 10 kiacc. ba3oBsiii
YpOBEHb. YueOHOe Tocooue.
2. O. C. Tabpuenran u op. Xumusa. 10 xmacc. bazoBblii ypoBeHb. MeTomuueckoe
nocobue.
3. 0. C. I'abpuenan, C. A. Cnaoxos. Xumus. 10 knacc. ba3osiii ypoBeHb. Pabouas
TETPaJb.
4. O. C. Tabpuenan, U. B. Tpuecybuax. Xumusa. 10 xmnacc. ba3oBbiii ypoBeHb.
[TpoBepouHbIE 1 KOHTPOJIBHBIE PAOOTHI.
5. DnekrpoHHas popma yueOHOro mocodus.
YMK «Xumus. 11 kinacc. ba3oBblii ypoBeHb)
1. O. C. I'abpuenan, U. I Ocmpoymos, C. A. Cradkos. Xumusl. 11 kiacc. ba3osiii
YPOBEHb. YueOHOE Tocooue.
2. O. C. I'abpuenan u op. Xumus. 11 xmacc. ba3oBblii ypoBeHb. Metonndeckoe
nocooOwue.
3. O. C. I'abpuensan, C. A. Craorxos. Xumus. 11 xnacc. ba3osiii ypoBeHb. Pabouas
TETPab.
4. O. C. Tabpuenan, U. B. Tpueybouax. Xumus. 11 kmacc. ba3oBbiii ypoBeHb.
[IpoBepouHbie U KOHTPOJIBLHBIE Pa0OTHI.
5. DnexkrpoHHas popma yueOHOTo mocoous.

Hughopmayuonnsie cpedcmea
Hnumepnem-pecypcol Ha pycckom sa3vike

1. http://www.alhimik.ru TTpenctaBieHsl cienyronme pyopruKku: COBETbl a0UTYpPUEHTY,

YUHUTEII0 XUMHUH, CIIPABOYHUK (OUYE€Hb OOJbIIasi Mog00opKa TaOMUIl M CIIPABOYHBIX


http://www.alhimik.ru/
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MaTrepuanoB), Becénas XHMMHs, HOBOCTH, OJMMIIMAJbl, KyHCTKamepa (mMacca
WHTEPECHBIX UCTOPUUYECKHUX CBEJCHUN)

2. http://iwww.hij.ru/ XKypHan «XuMHS W JKU3HB» TOHATHO M 3aHUMATEJIbHO

paccka3piBaeT 000 BCEM HMHTEPECHOM, YTO IMPOUCXOJUT B HAayKe U B MHpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DneKTpOHHBIM JKypHaT «XUMHKH U

xumus». B JKYPHaJIC MPCACTABICHO MHOXCCTBO OIIBITOB IIO XMMHWH, COIACPIKHUTCA
MHOTI'O 3aHUMATEIIbHOM I/IH(l)OpMaI_[I/II/I, HOSBOJ’I?IIOHIGI\/II YBJICYb YUYCHHUKOB

3KCH€pI/IMCHTaHLHOﬁ YaCTbIO MpEaAMCTA.

4. http://c-books.narod.ru JIuteparypa no XuMuu.

5. http://1september.ru/. XKypuan «IlepBoe ceHTAOps» mis yuuteneid U He ToIbKo. B

HEM InpcacTaBJICHO OOIBIIIOE KOJIHMYECTBO pa60T Y4YCHUKOB, B TOM YHCJIIC H
HCCIICAOBATCIILCKOI'O XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil MIKOJIBHBIM TOpPTal €O

CChUIKaMHU Ha 00pa30BaTeIbHbIE CAUTHI IO XUMUH.

7.  www.periodictableru  COOpHMK  cTared O  XHUMHYECKHX  DIIEMEHTaX,

WJUTIOCTPUPOBAHHBIN SKCTIEPUMEHTAMU.
Humepnem-pecypc Ha an2nuiickom sa3vike

http://webelementes.com. Coaep>XKUT UCTOPUIO OTKPBITHUSI M ONHUCAHUE CBOWCTB BCEX

XUMHUYCCKHUX JJIEMCHTOB. BYHeT ITOJIC3CH IJIA 06yqa}oumx051 B A3BIKOBBIX IIKOJIaX U

KJIaccax.
Oo0veKkmbl yueOHbIX IKCKYPCUl
1.  Myseu:  MUHEpPAJIOTHYECKHE,  KpaeBeTUYeCKHe,  XYI0KECTBCHHBIC,
[TomMTeXHUYECKHUIA.

2. Jlaboparopun: y4eOHBIX 3aBEJICHUI, arpoOXUMIIA00paTOPUH, IKOJIOTHUECKHE,
CaHATHMIIMHOJIOTHICCKHE.

3. AnTeku.

4. TIpou3BOJACTBCHHBIC OOBEKTHI: XHMHYCCKHE 3aBOJbI, BOJOOYHCTHBHIC

COOPY>KEHUS U IPYTUe MECTHBIC MPOU3BOJICTBA.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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MarepuajibHO-TeXHHYECKOE O0ecleyeHrne KAONHeTa XUMMH
HarypajbHble 00beKTbI

HatypanbHble 00BEKTHI, MCHOJIB3yeMble B 7—9 kiaccax mpu oOydeHUU
XUMHUH, BKIIOYAIOT B ce0sl KOJUIEKIIMM MUHEPAJIOB M TOPHBIX MOPOJ, METAJUIOB U
CIJIABOB, OKCHJOB, KHCIIOT, OCHOBaHHM, COJEH, B TOM YHCIIE U MHUHEPAIbHBIX
yAOOpeHHi, a TakkKe KOJUICKIUU OpPraHWYeCKUX BEIIECTB W MaTepHalioB,
npenycMoTpeHHbIX PI'OC («HedTh 1 npoaykTel €€ nepepaboTkmny», «KameHHbIN
yrojdb W TOPOAYKTHl  KOKCOXMMHYECKOTO  NIPOU3BOJACTBa»,  «BoyokHay,
«IlmactMacce» U 1. A. O3HakomiieHHE C OOpa3laMu MCXOJHBIX BEIIECTB U
TOTOBBIX M3JIEJUN MO3BOJIAET MOJYYUTh HArJSIHbIE MPEACTABICHHUS 00 3THX
MaTepuagax, UX BHEIIHEM BHJE, a TaKXKE O HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.
3HAYUTENbHbIE y4yE€OHO-TIO3HABATEIbHBIE BO3MOKHOCTH HMEIOT  KOJUIEKIUH,
U3rOTOBJICHHBIE CaMUMU oOywaromuMmuca. [lpeameTsl s TakuX KOJUIEKUUA
COOUPAIOTCS BO BPEMsI SKCKYPCUH U IPYTUX BHEYPOUHBIX 3aHITHH.

Konnekuun HCHOAB3YIOT TOJBKO IS O3HAKOMJIEHUS OOYYaroIMXCAd C
BHEUIHUM BUJAOM M (PU3NYECKUMHU CBOICTBAMH pPA3JIMYHBIX BEIIECTB U
MaTepuayioB. /[ nmpoBeNeHHMsT XMMHYECKUX OIBITOB KOJUIEKLMH HCIIOJIb30BaTh
HEJb3S.

XuUMHYeCKHe PeaKTUBbI M MATePHAJIbI

OOpamieHue cCo MHOTMMM BEHIECTBAMH TpeOyeT CTPOroro coOJroAeHuUs
paBui TEXHUKU O€30MaCHOCTH, OCOOEHHO MPU BBIMOJIHEHUU OMNBITOB CAMHMHU
oOyuaromumucsi. Bce HeoOXxoaumble Mepbl TMPEIOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTaX M MHCTPYKLUHUSAX, a TakKe B MOCOOMSIX ISt
YUYUTEIIEU XUMUH.

Bce peaktuBel W MaTepuanbl, HY)XHbIE JUII IPOBEICHHUS JEMOH-
CTPAlIMOHHOTO M YYEHUYECKOTO  DKCIEPUMEHTa,  IOCTaBISAIOTCS B
o0mieoOpa3oBareibHble OpPraHW3allid  I[EHTPAJIM30BaHHO B BHUJE 3apaHee
YKOMIUIEKTOBAHHBIX HabOpOB. [Ipn HEO00XOAMMOCTHU pUOOpETEHUS
JOTIOJTHUTENBHBIX ~ PEaKTUBOB M MaTepuajoB  CleQyeT oOpamarbCsi B

CIICIINAJIM3NPOBAHHBLIC MAaIra3NHbI.
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XumMu4yeckasi JJabopaTopHas mocyaa, annaparbl ¥ MpruoopbI

XuMHUYecKass NoCyJa MOApa3JeseTcss Ha JABE TPYNIbl: IJs BBITOJHEHUS
OTIBITOB OOYYAIOIIMMUCS U JJI1 JEMOHCTPALIMOHHBIX OTBITOB.

[Tpubopsl, anmapaTsl ¥ YCTAHOBKH, UCTIOIb3YEMbIE HA YPOKaX XUMHUH B 7—9
KJlaccaX, KJIAcCU(UIUMPYIOT Ha OCHOBE NPOTEKAIOMUX B HUX (U3UYECKUX U
XUMUYECKUX TMPOLECCOB C YYaCTUEM BEUIECTB, HAXOASUIUMXCS B Pa3HbIX
arperaTHbIX COCTOSIHUSX:

1) mpubopsl s paboOTHI ¢ Ta3aMu — TMOJyYCHHUE, COOMpaHUE, OYKCTKA, CYIIKA,
MOTJIONIEHUE Ta30B; PEaKUUU MEXAY MOTOKaMHU ra3oB; peakKUuyd MEXAY razaMu B
AIEKTPUUECKOM pa3ps/ie; PeaKuy MEXAy ra3aMy MpU NOBBIILIEHHOM JIABJICHHH;

2) ammapaTbl U MPUOOPHI VISl OMBITOB C KUAKUMU U TBEPJBIMU BEIIECTBAMU —
NeperoHka, (QuIbTpOBaHUE, KPUCTAIUIM3AIMS; IPOBEACHUE PEAKIUN MEXKITy
TBEPJBIM BEHIECTBOM M JKHAKOCTBIO, >KUAKOCTBIO U >KUJIKOCTBIO, TBEPABIMU
BEILECTBAMH.

3) naTunku PH, 31eKTponpoBOAHOCTH, TEMIIEPATYPHI U JP.

Bue »9roil kimaccudukanuu HaxonuTcs ydeOHas —amnmaparypa, Mpen-
Ha3HA4YEHHAas ISl U3yUYECHHS] TEOPETUUECKUX BOMPOCOB XUMHU: JJISI IEMOHCTPALIUH
AIEKTPOIPOBOIHOCTH PACTBOPOB M JBUKEHUS MOHOB B AJIEKTPUUYECKOM TOJIE, IS
MU3YUYCHHS] CKOPOCTH XHMHUYECKOW peakUMu W XUMUYECKOrO pPaBHOBECHS,
AJIEKTPOJIN3a, IEPETOHKU HEPTHU U T. 1.

BcenoMoraTenbHyl0o poJib  UIPAlOT HM3MEPUTENbHBIE W HarpeBaTelbHbIE
pUOOPHI, Pa3IMUHbIE TTPUCTIOCOOICHHUS JIJIS1 BBITIOJIHEHUS OMBITOB.

Mopnenun

OObekTaMyd MOJIETTUPOBAHMS B XHMHH SIBISFOTCS aTOMBI, MOJIEKYJIBI,
KpUCTAJUTBI, 3aBOJCKME ammapaTbl, a TakKXke XHUMHUYECKHEe Tpolecchl. B
NPENoJaBaHUN XUMUU UCIOJIB3YIOT MOJETN KPUCTANIMYECKUX PEIIETOK aamasa,
rpadura, cepbl, pochopa, okcuaa yriepoaa(lV), nona, sxenesa, Meau, MarHus,
MOJENIM KPUCTAIMYECKUX PEIIETOK BaXKHEHIIMX MpEeACTaBUTENEH KIIAcCOB
OPTaHUYECKUX COCIMHECHUU.

Brinyckatorcs HaOOPBI Moenen aTOMOB s COCTaBJICHUS
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LIAPOCTEP/KHEBBIX MOJENEHM MOJEKYJ, B IIEpPBYIO O4Yepelb, OPraHUYECKHUX
COECIMHEHU.
YueOHbIe 1I0COOUS HA IIEYATHOM OCHOBE

B npomecce o00yueHuss XUMHM UCHOJB3YIOT CJEAYIOUIME TaOIUIIbI
NOCTOSIHHOTO ~ 3KcnoHupoBaHusa: «llepuogmyeckas cucreMa  XHMHYECKHX
anemenToB /. 1. MenneneeBay, «Tabmuiia pacTBOPUMOCTH KUCJIOT, OCHOBAHHUM U
cojieit», «ODNEKTPOXUMUYECKUA pAJl HANPSIKEHUHA MeETaioBy», «BaeHTHbIE
COCTOSIHMSL aToma yrieponaa», «IIpoCcTpaHCTBEHHOE M DIJIEKTPOHHOE CTPOCHHE
MOJIEKYJI OpTaHUYECKUX COCIMHEHUI» U JP.

JUIsi opraHu3anuy CaMOCTOSITENIbBHOW padOThl OOy4YaroIIMXCAd Ha YpoKax
UCIOJIB3YIOT pa3HOOOpa3Hble TUAAKTUUYECKHE MaTepHalibl: TETpaaud Ha MEeYaTHOM
OCHOBE WJIM OTJAEJIbHbIE paboyHe JIMCThl — UHCTPYKLUUHU, KAPTOUKU C 3aJJlaHUSIMU
pa3HOM CTENEeHW TPYIHOCTH MJIsl M3y4YEHHs HOBOIO Marepuaia, CaMONpPOBEPKH U
KOHTPOJISL 3HAHU.

JKPAHHO-3BYKOBbIE CPeICTBA 00y4eHHA

K »KpaHHO-3BYKOBBIM cpeacTBaM OOy4Y€HHsI OTHOCST Takue Hocoous,
KOTOpbIE MOTYT OBITh BOCHPHUHATHL C TIOMOIIbIO 3pEHHMs U cayXa. OITO
KMHODWIbMBI,  KUHOPpPArMeHTbl,  JauaduiIbMbl, JUANO3UTUBBI  (ClaibI),
eIMHUYHbIE TpaHCHapaHTbl s rpadomnpoekTopa. Cepun TpaHCHAPAHTOB
MO3BOJISIIOT MMUTHUPOBATh JBW)KEHHE IMYTEM IMOCIEI0BATEILHOIO HAIOKEHUS
OJITHOT'O TpaHCHapaHTa Ha JPYTroM.

Texunueckue cpeacrsa ooyuenusi (TCO)

BOAbIIMHCTBO TEXHUYECKHX CpEeACTB OOy4YeHHs He pa3padaTblBaoCh
CHELMANIBHO JUIS IIKOJIbI, @ M3HAYaJbHO CIIYXHWIO JUIs mepenadyd U oOpaboTKu
uHGOpPMAIIMU: 3TO PA3IUYHOTO POJa MPOEKTOPHI, TEIEBU30PbI, KOMIBIOTEPHI U T.
1. B yueOHO-BOCTIMTATEIbHOM MPOLIECCE KOMIBIOTEP MOKET MCIOJIb30BATHCS IS
pelIeHus 3a1a4 HAyYHOW OpraHu3aluy TpyAa YUUTEsl.

[Ipy MCTOAB30BAHUM TEXHUYECKUX CPEACTB OOYUYEHHUs CIEIyeT YUUTHIBAThH
BPEMEHHbIE OTpaHUYEeHUs, Hanaraemble CaHUTapHBIMU MpaBUJIAMU U HOPMaMU

(CanlluH). HenpepbiBHast TPpOIOKUTENBHOCTD IEMOHCTPALIMN BUIEOMATEPUATIOB
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Ha TEJIEBU3MOHHOM DJKpaHe UM Ha OOJIbIIOM D3KpaHe C MCHOJb30BaHUEM
MYJIbTUMEIUMHOTO TPOEKTOpa HE JNOJDKHA MpeBbIIaTh 25 MHUH. Takoe ke
orpanndenre (He Ooznee 25 MHH) paclpocTpaHsAeTCs Ha HENpPEephIBHOE
WCIOJIb30BAaHUE UHTEPAKTUBHOM JIOCKH U Ha HEMPEPHIBHYIO paboTy 00ydaronmxcs
Ha NEPCOHAIIBHOM KOMIIBIOTEPE. YPOKOB C MCIIOJIb30BAHUEM TAKUX TEXHUYECKHX
CpelCTB 00yuYeHHUs, KaK TEeJIEeBU30p, MYJIbTUMEIUMHBINA MTPOCKTOP, HHTEPAKTUBHAS
JI0CKa, JTOKYMEHT-KaMepa, JOJKHO ObITh He 0OoJiee IIECTH B HEAENIO, a YPOKOB,
Korja obydaromuecs: paboTaloT Ha IEPCOHAILHOM KOMIIbIOTEpe, — He Oosee TpEx
B HEJZIEIIIO.
OoOopynoBanne KaOMHeTa XUMHMH

Kabuner  xumum  fgoikeH ~ OBITh  0OOpPYJOBaH  CIELHAJIbHBIM
JEMOHCTpPAllMOHHBIM ~ cTOioM. [JInst  oOecnedeHus  Jsiydmiell  BUIUMOCTHU
JEMOHCTPAMOHHBIN CTOJ PEKOMEHIYETCSl YCTaHABIMBATh HA MIOJUYM.

B kaOuHerax XUMHM YCTaHaBIMBAIOT JIBYXMECTHbIE YUYEHUUYECKUE
7a00paTOpPHBIE CTOJBI C TOJBOJAKOM AJIEKTPOSHEPIHH. YUYEHUYECKHE CTOJIBI
JOJDKHBI MMEThH IOKPBITHE, YCTOMYMBOE K JCHCTBUIO arpeCCUBHBIX XUMHYECKHX
BEUIECTB, U 3alllUTHbIE OOPTUKU IO HapyXKHOMYy Kparo. KaOuHeTsl Xumuu
00OpYAYIOT BBITSDKHBIMU IIKa(amu, pacriosioKEHHbIMH Y HapyKHOU CTEHBI BO3JI€
croia yuutens. Jlyis mpoBelneHUs 1a00paTOPHBIX OMBITOB HCHOJB3YIOT TOJBKO
MUHU-CITUPTOBKHU.

VY4eOHble TOCKH JOJIKHBI OBITh WM3rOTOBJICHBI M3 MAaTEPHAIOB, MMEOUIUX
BBICOKYIO aJre€3Ui0 C MaTepHallaMH, HCIOJIb3YEMBIMU JUIsI IUCbMA, XOPOIIO
OUHUIIATHCS BIAXKHOU I'yOKOH, OBITh MN3BHOCOCTOMKUMU, UMETh TEMHO-3EJIEHBIN 1[BET
U aHTHOJMKOBOE TOKPBHITHE. YUeOHBIC JOCKH O0OPYAYIOT cOhUTAMH, KOTOPHIC
JOJDKHBI TPUKPEIUIAThCS K cTeHe Ha 0,3 M BbIIE BEpXHEro Kpas JOCKH U
BBICTYIIaTh Brepén Ha pacctostHue 0,6 M.

TeneBu3opsl ycTaHaBIMBAIOT Ha clielUalbHbIX TymM0Oax Ha Bbicote 1,0—1,3
M or noya. Ilpu mnpocmoTpe Tenenepenad 3pUTEIBCKME MECTA JIOJKHBI
pacrnosiaraTbCsi Ha PaCCTOSIHUM HE MEHEe 2 M OT KpaHa J0 IJ1a3 00y4aroMXCs.

I[JIH MAaKCHUMAJIbHOI'O HCIIOJIb30BaHUA JHCBHOI'O CBCTA M PABHOMCPHOI'O
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OCBEILIEHUS] Y4YEOHBIX IOMEIICHUH HEe CleqyeT pa3MellaTb Ha IO0JOKOHHHUKaX
IIMPOKOJIMCTHBIE PACTEHUS, CHHUKAIOLIME YPOBEHb €CTECTBEHHOIO OCBELICHUS.
Bricota pacreHuil He IOJDKHA MpeBbIIAThlS cMm (0T momokoHHMKA). Pacrenus
1esIecoo0pa3sHo pa3MellaTh B MEPEHOCHBIX LIBETOYHMIIAX BHICOTON 65—70 cMm ot
I10JIa WJIU TIOJIBECHBIX KAIIIO B MPOCTEHKAX MEXITY OKHAMHU.

JUis oTAenku y4eOHBIX IOMEIICHUH HCIOJIb3YIOT MaTepuaibl U KpacKH,
CO3/IaI0IME MAaTOBYIO MOBEPXHOCTh. JlJii CTeH y4eOHBIX MOMEIICHUN CIeayeT
WCITIOJI30BATh CBETJIBIE TOHA KEITOr0, OEKEBOIr0, PO30BOr0, 3€JIEHOT0, Iroay0oro
L[BETOB; JJIs IBEpE, OKOHHBIX paM — OEJIbIil LIBET.

KaOuHer XumMuum JOKEH OBITh OCHAIIEH XOJOAHBIM UM TOPSYUM
BO/IOCHA0KEHUEM M KaHAJIW3alUEH.

B kaOuHeTe XuMuu 0053aTeabHO JOJKHA OBITh aNITE€UKa, B KOTOPYIO BXOJSAT:
1. 7KryT KpOBOOCTaHABIMBAOWINM PE3UHOBBIM — | MIT.

. ITy3pipp anst nbna — 1 wt. (runorepMuyeckuil maket — 1 mir.).
. bunT crepunpHbIl, mmpokui 7 X 14 cm — 2 mr.

. BuHT cTepunpHbIi 3 X 5 cM — 2 mIT.

. bunT HecrepunpHbI — 1 WT.

. Canderku crepusibHbie — 2 yII.

. Bara crepunpnas — 1 ym.

eI e Y N S )

. Jlelikommacteipp mupuHOM 2 cM — | karymka, 5 cM — 1 KaTymika.

9. bakTepuIMAHBIN JIEUKOTUIACTBIPh Pa3HbIX pa3MepoB — 20 miT.

10. CriupToBoii pactBop noaa 5%-ueiii — 1 ¢akoH.

11. Boanslii pacTBOp aMMHaKa (HAaIIaTIPHBIMA COUPT) B amiryjgax— 1 yi.
12. PactBop nepokcuaa Boaopoaa 3%-ueiii — 1 ym.

13. [lepMaHranar kanusi KpucTaJuinuecku — 1 y.

14. Ananerus 0,5 r B Tabnerkax — 1 yiI.

15. Hacroiika Banepuansl — 1 yII.

16. Hoxxaniel — 1 .
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Ilnanupyemble pe3yJbTaThl H3yYeHUs] Y4eOHOro npeaMera « XMMHUsD> Ha
YPOBHeE CpeIHero o01ero o0pa3oBaHus

Buvinycknuk na 6azoeom ypoene nayuumcs.
— NOHUMAamMb XAMHYECKYIO KapTHHY MHUpa KaK COCTABHYIO 4YacTh ILIEJIOCTHOM
Hay4YHOU KapTHUHBI MUPA;
—  packpvleamb  poONb XAMHUM WM XMMHYECKOTO  IPOU3BOJCTBA  Kak
IPOU3BOJIUTEIBHON CHIIBI COBPEMEHHOI'O OOLIECTBA;
— opmynuposams 3HaYCHUE XUMUU U €€ JTOCTIXKEHUN B TOBCETHEBHOM >KU3HH
YEJI0BEKA;
— ycmanaeaueams B3aUMOCBA3W MEXAY XUMUEH M IPYTMMH €CTECTBEHHBIMU
HayKaMU;
— ¢@opmynuposams OCHOBHBIE TOJOXKECHUS TEOPUU XHUMHUYECKOTO CTPOCHUS
opraHnyeckux coeauHeHnii A. M. byTiepoBa u WILTIOCTPUPOBATH X NPUMEPAMU
Y3 OPraHUYECKOW U HEOPTAHUYECKOW XUMUU,
— ap2ymeHmupoeams YHUBEPCAIBHBIA XapaKTep XUMHUYECKHUX MOHITUH, 3aKOHOB
Y TEOPUH 111 OPraHUYECKOM U HEOPTaHUYECKOU XUMUU;
— gpopmynuposams Ilepuonuueckuii 3axon [{. 1. MenneneeBa u 3akOHOMEPHOCTH
W3MEHEHUM B CTPOCHMHM U CBOMCTBAX XMUMHUYECKHX AJIEMEHTOB U OOpPa30BaHHBIX
UMU BemecTB Ha ocHOBe Ilepuomuueckoil cucTteMbl Kak TpaduuecKoro
orobpaxeHus Ilepruognueckoro 3akoHa;
— Xapaxkmepu306amsv S- U P-2JIEMEHTBI, a TAKXKE KEJIE30 IO HUX IOJOKECHHUIO B
ITepuognueckou cucreme /. 1. Menpeneena;
—  Kaaccuuyuposams XUMUYECKHE CBSI3M W KPUCTAUIMYECKUE PEIIETKH,
OOBSICHSATh MEXaHM3Mbl WX OOpa30BaHHS M JOKa3bIBaTh EIUHYIO TMPUPOILY
XUMHYECKHUX CBA3€H (KOBaJICHTHOM, MOHHOW, METAJIIINYECKOM, BOJTOPOIHOMN);
— 00bACHAMb TPUUKMHBI MHOTOOOpa3us BEILIECTB, UCHOJb3Ysl SIBICHUS U30MEPHH,
TOMOJIOTHH, aJTIOTPOIINH;
— K1accuguyuposams XUMUYECKUE PEAaKLIMU B HEOPTAaHUUECKON U OpraHu4eCcKou
XUMHUHU TI0 PA3TUYHBIM OCHOBAHUSAM U YCMAHABIUBAMb CTISHIU(PUKY THUIIOB PEaKIIUM

OT 001Iero yepe3 0COOEHHOE K €TUHUYHOMY;
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— Xapakmepuzo8ams THUAPOJIN3 KaK chenuUuyHblii OOMEHHBIM Mpolecc Hu
Ppackpwvieams €ro pojb B )KUBOW U HEKUBOU IPUPO/IE;

—  Xapaxmepu3oeams  DIEKTPOINU3  KaK  CHEHU(PUYHBIM  OKUCIHUTEIHHO-
BOCCTaHOBUTEJIbHBIN MTPOILIECC U OMPEAENATh €r0 MPAKTHUYECKOE 3HAYEHUE;

—  Xapakmepu3oeambo KOPPO3HIO METaJIOB KaK OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIN MPOIECC U npediaeams CIOCOOBI 3alIUTHI OT HEE;

— Kaaccugpuyuposams HEOPTAaHUUECKUE U OPTAHUYECKUE BEIICCTRA,;

— Xapakmepuzoéamsv OOIINEe XWUMHYECCKHE CBOMCTBA BAXKHEUIINX KJIACCOB
HEOPTraHWYECKUX M OpPraHMYEeCKUX COCAMHEHWH B IUIaHE OT o0mero uepes
0COOEHHOCTh K €TMHUYHOMY;

— UCNONIb306amb 3HAKOBYIO CHUCTEMY XHMHYECKOTO f3bIKa I OTOOpaKEeHUS
cocTaBa (XxuMmuueckue GopMylibl) U CBOMCTB (XMMUYECKUE YPABHEHUS) BEIIECTB;
— ucnonvb3oeams TPaBWIA W HOPMBI MEXKIYHApPOJHOW HOMEHKJIATYPhl IS
Ha3BaHUI BEHIECTB 10 (HopMysaM U, HA00OPOT, JIsi COCTABICHUS MOJIEKYISPHBIX U
CTPYKTYPHBIX ()OpMYJT COCTUHEHUH MO0 UX Ha3BaHUSIM;

— 3Hamb TPUBUAJBHBIC HA3BaHUSA BAXKHEHUIIMX B OBITOBOM OTHOIICHUU
HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB;

— Xapakmepu3o8amb CBOWCTBA, TMOJYYEHHE W NPUMEHEHHUE BAXKHEHIINX
MPECTaBUTENIC KJIAaCCOB OPTraHWYECKUX COCAMHEHUN (aJIKaHOB, aJIKEHOB,
aJKUHOB, aJIKaJUEHOB, apOMAaTUYECKUX YIJIEBOJOPOAOB, CIHUPTOB, (HEHOJIOB,
aJbJACTUIO0B, MPEIETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT, CIOXKHBIX A(DUPOB

1 KHUPOB, YIIICBOJOB, aMUHOB, aMHHOKHCIIOT);

- ycmaHaenuéams  3aBUCUMOCTh  DKOHOMHMKH  CTpPaHbBl  OT  JOOBIYH,
TPAHCIIOPTUPOBKHU U TIEPEPAOOTKHU YITIEBOJOPOIHOTO ChIphs (HEDTU M TPUPOTHOTO
rasza);

— DKCHEPUMEHTAJILHO 1oodmeepiicoams COCTaB W CBOMCTBA  Ba)KHEHIINX
MPEICTaBUTENICH U3YYEHHBIX KJIACCOB HEOPTaHWYECKUX U OPTaHWYECKHUX BEIIECTB
C coONIoNeHNeM MPaBWJI TEXHUKHA O€30MacHOCTH IS pabOThl ¢ XUMHUYCCKUMH

BELIECTBAMU U J1a00OPAaTOPHBIM 000PYOBAHUEM;
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— Xapakmepu3oeams CKOPOCTb XWMHYECKOM peakuuu U €€ 3aBUCUMOCTb OT
pa3anyYHbIX (PaKTOPOB;

— Xapakmepuso8ams XUMUYECKOE PABHOBECHE U €r0 CMEUIEHUE B 3aBUCUMOCTH
OT pa3IuYHbIX (PAKTOPOB;

— npou3o0ums pacu€Thl MO0 XUMUYECKUM (QOpMyNaM M YpaBHEHHSIM Ha OCHOBE
KOJINYECTBEHHBIX OTHOLIEHUN MEXTY YUYACTHUKAMU XUMUYECKUX PEAKLIN;

— cobarodame TpaBuiia HKOJIOTHUECKON 0€30MacHOCTH BO B3aMMOOTHOIICHHSIX C
OKpyXaromei cpemoil mpu  oOpalleHHnH C XHMHYECKMMH  BEIIECTBAMH,
MaTepuajgaMiy U MpoLeCcCaMHu.

Buvinycknuk na 6a3060m ypoene noayuum 603mo0IHCHOCHIb HAYUUMBCA:

— UCNnONb306amMb METOABl HAYYHOIO II0O3HAHMS IIPU BBINOJHEHUU IPOEKTOB U
y4e0HO-UCCIIEI0BATENbCKUX 3a/1a4 XUMUYECKOM TEMaTUKH;

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

— NPOCHO3UPOBAMb TEUCHUE XUMHYECKUX MPOLIECCOB B 3aBUCUMOCTH OT yCIIOBU
UX MPOTEKaHUs U MpeAsiaratb CocoObl yIpaBiIeHHs STUMU NPOLIECCaMH;

— ycmaHasaueams B3aUMOCBSI3U XUMHUHU C MPEIMETAMU T'YMAaHUTAPHOTO IUKIIA
(SI3BIKOM, JTUTEPATYPOIl, MUPOBOM XYyI0KECTBEHHOM KYIBTYpOM);

— packpviéamb PpoOJIb XUMUYECKUX 3HAHUW B Oyaymied NpakTHYeCKOU
NeSATEIbHOCTH;

— packpuvleamb POib XUMUYECKUX 3HAHUU B (POPMHUPOBAHUU WHIWBUIYATbHOU
o0pa3oBaTeIbHON TPACKTOPHUU;

— NPOCHO3UPOBAMb CIIOCOOHOCTh HEOPTraHWYECKHX M OPraHWYeCKUX BEUIECTB
OPOSIBISATh OKHUCIUTENbHBIE W/WIM BOCCTAHOBUTENBHBIE CBOWCTBA C Y4YETOM
CTETEeHEN OKUCIICHHUS JIEMEHTOB, 00pa3yIoIINX UX;

— apaymeHmuposams €IWHCTBO MHUpa BEIIECTB YCTAaHOBIIEHUEM TI'€HETHYECKOU
CBSI3U MEX]ly HEOPIraHMYECKUMHU U OPTaHUYECKUMH BEILIECTBAMMU;

— 61a0emb XUMUYECKHM SI3BIKOM JUIsi OOOramieHusl CIOBapHOTO 3amaca u

Pa3BUTHA PCUH;
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— Xapaxmepu308ams CTAHOBICHUE HAYYHOW TEOPUM HA MPUMEPE OTKPBITHS
[leppoguyeckoro 3akoHa M TEOPUHM XHUMHUYECKOIO CTPOEHUS OpPraHUYECKUX
BEILIECTB;

— KPUTHYECKH OMHOCUmMbCS K TICEBJIOHAYYHOW XHMHUYECKOW HWHOOpMaInH,
NOJIy4a€MOM U3 Pa3HbIX HCTOYHHUKOB;

—  noHumamuv TIOOAIbHBIE MPOOJEMBI, CTOSIIHUE Tepel YeIOBEYECTBOM
(3KOJIOTMYECKHE, SHEPTETUYECKHUE, CBIPBEBBIE), U npediazams MyTH UX PELICHUS, B

TOM 4YHCJIC U C IOMOIIIBIO XMMHH.



