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Pabouas mporpaMma II0 XMMHHU Ha YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUS COCTaBA€HA Ha OCHOBe TpeboBaHHE K pe3yAbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeAbHOM IIPOrpaMMbl OCHOBHOTIO
oburero o6pas3oBaHus, NIPEeACTABACHHBIX B denepasbHOM ToO-
CyZapCTBEHHOM 00pa30BaTEeABHOM CTaHAAPTE OCHOBHOI'O OOIIIETro
obpazoBaHHUd, ¢ YIETOM pacIpeneA€HHBIX II0 KaaccaM IIpoBepse-
MBIX TpeboBaHUI K pe3yAbTaTaM OCBOEHHs OCHOBHOI oOpasoBa-
TEABHOU IIPOTpaMMBI OCHOBHOI'O 00IIero o6pa3oBaHUsS H SA€MEHTOB
cozlepKaHus, IPeACTABACHHbIX B YHUBEPCAABHOM KOAU(HUKATOPE
II0 XMMHH, a TaKXe Ha OCHOBE IIpOorpaMMbl BOCIIHTa- HUd
00yYIaIONIUXC s IIPU MTOAYIEHHH OCHOBHOTO 00IIIero obpas3oBa- HHUs
u ¢ yuérom KoHIlenmuu mpernoiaBaHug y4eOHOro IIpeaMeTa
«XuMus» B 00pa3zoBaTeAbHBIX OpraHusaimax Poccuiickoit denepa-
LM, PEaAu3yIOIIUX OCHOBHBIE 00I1eo0pa3oBaTeAbHBIE IIPOTPAMMBI
(yrB. Pemennem Koasernu MuHnpocselieHus Poccuu, poTokoa
ot 03.12.2019 N TIK-4BH).

NOACHUTENIbHAA 3ATMKCKA

CoraacHo cBoeMy HasHAYEHUIO pabodas mporpaMma SIBASETCS
OPHUEHTHUPOM [IASI COCTABAEHHUS PabOUYMX aBTOPCKUX MIPO- T'PaMM:
OHa MaéT MIPEeACTaBAEHHE O LEAdX, OOIeM cTpaTeruu obyde- HU,
BOCIIUTAHUS U Pa3BUTHS OOyJaroIIUXCsS CPEACTBAMHU Y4eGHOTO
npeaMeTa «XUMHsI», yCTAHABAUBAET 00s13aTEABHOE TIPEIMETHOE CO-
JepIKaHue, IIPeAyCMaTPUBAET paclpeaeAeHUEe €ro Mo KaaccaMm U
CTPYKTYPHPOBAHUE €T0 110 Pa3fgeAaM U TeMaM Kypca, OMPEIEASIET KO-
AUYECTBECHHBIE U KQYECTBECHHBIC XapPaKTEPUCTUKU COLACPKAHULA, I[aéT
pacmpeneseHre yIeOHBIX YACOB 110 TEMATHYECKUM pasfie- AaM Kypca
U PEKOMEHAYEMYIO (IPUMEPHYIO) IIOCA€I0BATEABHOCTD UX NU3YIEHHUS C
y4€TOM MEXKIIPEAMETHBIX M BHYTPUIPEAMETHBIX CBA3€H, AOTHKHU
y4ebHOro TIpollecca, BO3PACTHBIX OCOOEHHOCTEH O00yJaroIux- Cs;
OITpPENIEASIET BO3MOXKHOCTH IIPEAMETA [AS peasusaliuu TpeboBa-
HUM K pe3yAbTaTaM OCBOEHUsSI OCHOBHOM 00pa30BaTeAbHOM IIPOTpaM-
MBI Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a Takxke TpeboBaHuH
K pe3yAbTaTaM O0yueHUs XUMHUH Ha YPOBHE ITeAeH U3yUeHHUs TIPE-
MeTa U OCHOBHBIX BUIIOB yUeOHO-TI03HABATEABLHOM /ESITEABHOCTH /
yIeOHBIX JeCTBUH yIeHUKA 10 OCBOEHHIO yIeOHOTO CO/IePIKAHMS.

OBLLAA XAPAKTEPUCTUKA YYEBHOT O MPEAMETA «XUMMA»

Bkaang yueGHOTO IIpeaMeTa «XUMHs» B JOCTHXKEHHE IleAeil oc-
HOBHOTO 00111eT0 06pa3zoBaHus 00yCAOBA€H BO MHOTOM 3HAa4YeHHUEM
XUMHUYECKOH HayKU B II0O3HAHUHM 3aKOHOB IIPUPOLI, B PAa3BUTHU
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IIPOM3BOAUTEABHBIX CHA OOIIECTBA W CO3MaHUM HOBOM 6a3bl MaTepH-
aAbHOHU KYABTYDBI.

XuMHSa KaK 9AeMEHT CHUCTEMBI €CTECTBEHHBIX HayK paclipocTpa-
HHAA CBO€ BAUSHHE Ha BCe 00AACTH YEAOBEYECKOI'O CYIIECTBOBAHHUS,
3a7jasa HOBOE BUEHHE MHPa, cTasd HEOTHEMAEMBIM KOMIIOHEHTOM
MUPOBOM KYABTYPbI, HEOOXOAUMBIM YCAOBHEM 3KU3HHU OOIlleCTBA:
3HAHHUE XUMHUH CAYKHUT OCHOBOH /AT (hOPMUPOBAHUS MHPOBO33pe-
HHS 4€AOBEKa, €ro IIPEACTaBACHUHY 0 MaTepHaAsbHOM €IHHCTBE MHPA;
BaKHYIO POAb UTI'paroT (GOPMHUpPYEMbIE XUMHEH ITPeACTaBACHUS O
B3aUMOIIPEBPAIIEHUIX SHEPTHH U 00 3BOAIOIUHU BEIIECTB B IIPUPO-
[le; COBpeMeHHasa XUMHS HallpaBA€Ha Ha pellleHHe TA0DaABHBIX IIPO-
6AeM yCTOMYMBOTIO Pa3BHUTHS YeAOBEUYECTBA — CHIPHEBOM, SHEPTeTHU-
4eCKOH, IMUIIEBOY B SKOAOTHYECKOH 6e30acHoCTH, ITpobaeM 3apa-
BOOXpaHEHUS.

B ycaoBHaX BO3pacTarollero 3HAYEHUs XUMHU B 3KHU3HH OOIIe-
CTBAa CYILECTBEHHO ITOBBICHAACH POAb XUMHUYECKOTO 00pa3oBaHUsI.
B naaHe conpasn3anui OHO SBASETCS OJAHUM H3 YCAOBHH (POPMHUPO-
BaHUd UHTEAAEKTA AUYHOCTH U TapMOHUYHOI'O €€ Pa3BUTHS.

CoBpeMEHHOMY Y€AOBEKY XUMUYECKHE 3HAHUS HEOOXOOUMBI AL
IpuoOpeTeHUd O6IIEKYABTYPHOTO YPOBHS, II03BOASIIOIIETO YBEPEH-
HO TPYAUTBLCH B COIIMYME K OTBETCTBEHHO y4acTBOBaTh B MHOT'000-
pa3HOH KU3HU 00IIecTBa, AAS OCO3HAHHS BaXKHOCTH PA3yMHOIO OT-
HOIIEHUT K CBOEMY 3/I0POBBIO U 3[0POBBIO APYI'HX, K OKpyXKalollei
IIPUPOIHOHR cpene, JAS IPaMOTHOTO IIOBEIEHUS IIPU HCIIOAB30BAHUU
Pa3AMYHBIX MATEPHUAAOB U XUMHUYECKHX BEIIIECTB B [I0BCEIHEBHOU
KU3HU.

Xumudeckoe obpazoBaHHe B OCHOBHOU IITKOAE SBASETCH 0a30BBIM
II0 OTHOUIEHHIO K CHCTEMeE O0OIIero XUMHU4YecKoro obpasoBanud. [1oa-
TOMY Ha COOTBETCTBYIOIIIEM €EMY YPOBHE OHO p€aAHU3yeT IIPUCYIIHE
obIIeMy XHMHUYEeCKOMYy 00pa30BaHUI0 KAIOUEBBIE IIEHHOCTH, KOTO-
pble OTpazkaloT TOCyLapCTBEHHbIE, OOIIeCTBEHHBIE W WHIUBUIAYAAD-
Hble IIOTPEOHOCTH. DTUM OIPENeAdeTCs CYIIHOCTb O0IIe# cTpaTeruu
o0y4eHUs, BOCIIUTAHUS U PAa3BUTHA OOYYAIOIIMXCS CPEACTBAMH
ydebHOTO IpeaMeTa «XHUMHUsI».

H3yuenue mipeameTa: 1) criocoOCTBYeT peasn3aniiid BO3MOIKHO-
cTed mad caMoOpa3BUTHA U (POPMHUPOBAHUA KyABTYPBI AMYHOCTH, €€
obmreif 1 (PyHKITMOHAABHOHN I'PaMOTHOCTH; 2) BHOCHT BKAA B (pop-
MHPOBAHUE MBIIIIACHHS U TBOPYECKHX CIIOCOOHOCTEH IIOIPOCTKOB,
HAaBBIKOB HX CAMOCTOSITEABHOH yueOHOU MedTeABPHOCTH, SKCIIEPH-
MEHTAABHBIX W HCCAENOBATEABCKHUX YMEHUH, HEOOXOAVMMBIX KaK
B [IOBCEHEBHOM KU3HHU, TaK U B IPOECCUOHAABHON €I TEABHOCTH;
3) 3HAKOMUT CO CHENU(PUKOH HAYIHOI'O MBIIIIACHUS, 3aKAQIbIBAET
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OCHOBBI LIEAOCTHOT'O B3TAGla Ha €QUHCTBO IIPUPOABI U YEAOBEKA, SIB-
ASIETCS OTBETCTBEHHBIM 3TaIrioM B (DQOPMUPOBAHUU €CTECTBEHHO-HA-
VYHOH I'PaMOTHOCTH IIOAPOCTKOB; 4) crocobcTByeT (hOPMHUPOBAHUIO
IIEHHOCTHOT'O OTHOIIEHHS K €CTECTBEHHO-HAY4YHBIM 3HAHUSM, K
IIPUpPOAE, K YEAOBEKY, BHOCHT CBOHM BKAAJ B 3KOAOTHYECKOe 00pa3zo-
BaHUE IIIKOABHUKOB.

HaszpanHbIe HaTpaBAeHUS B OOYYEHHUHU XUMHH 00€CIIEIUBAaIOTCS
cnennPUKON CcomepIKaHUud IIpeaMeTa, KOTOPhIY SBASETCH I1eQarori-
YEeCKHU aJallTUPOBAHHBIM OTpaykeHHeM 0a30BOYM HAYKHU XUMHUH Ha
onpeneA€HHOM 3Talle e€ pa3BUTHA.

Kypc XuMHU1 OCHOBHO IITKOABI OPHEHTHPOBAH Ha OCBOEHUE 00Y-
YAIOUIMMUCS OCHOB HEOPTaHWYECKON XMMUH U HEKOTOPBIX MNOHATHH
U CBelleHU 00 OTIEABHBIX 00BbEKTaX OPraHUYECKOM XUMUU.

CTpyKTypa comepKaHus IIpeaMeTa cpOpMUPOBaHAa HA OCHOBE CH-
CTEMHOTO moaxoAa K ero usydeHuto. Comep:kaHUe CKAQAbIBAETCS U3
CUCTEMBI IIOHATUY 0 XUMUYECKOM SAEMEHTE U BEIECTBE U CUCTEMBI
HOHATHUH O XUMHUYECKOH peakiuu. O6e 3TU CUCTEMBI CTPYKTYPHO
OpPraHM30BaHBI 10 IPHUHIIUIIY IIOCAELOBATEABHOIO Pa3BUTHA 3HAHUU
Ha OCHOBE TEOPETHYECKUX IIPEACTABACHUN PA3HOTO YPOBHL: aTOM-
HO-MOAEKYASIPHOTO Y4Y€HHS KaK OCHOBBI BCETO €CTECTBO3HAHU,
ypoBH4 Ilepuoaudeckoro 3akoHa [. M. MenneseeBa Kak OCHOBHOI'O
3aKOHa XUMHH, YIE€HHUd O CTPOEHHUH aToMa U XMMHYECKOUN CBL3H,
IPEICTABACHUH 00 SAEKTPOAUTUYECKON AHCCOIMAIINH BEILIECTB B
pacTBopax. TeopeTniyeckrue 3HaHUA pacCMaTPUBAIOTCS Ha OCHOBE
SMIIUPUYECKH ITOAYYEHHBIX U OCMBICAEHHBIX (DAKTOB, Pa3BUBAIOTCH
IIOCA€JOBATEABHO OT OTHOTO YPOBHS K IPYTOMY, BBIIIOAHSS (DYyHK-
UK OOBSICHEHUS U IIPOTHO3UPOBAHHUS CBOMCTB, CTPOEHUS U BO3-
MOXKHOCTEN IPAKTHYECKOI0 NPUMEHEHHUI U IIOAYYEHHUI H3ydaeMBIX
BEIIIECTB.

Takas opraHu3anus COAEpP:KAHULA Kypca CIOCOOCTBYET IpeACTaB-
AEHHIO XUMHUYECKOMN COCTaBASIOIIEN HAYYHOM KapTUHBI MHUPa B AO-
ruke e€ cCUCTeMHOU mpupoasl. TeM caMbIM 00eCIIeYHBAETCS BO3MOXK-
HOCTb (POPMUPOBAHULA Y OOYyYIAIOUIHXCS ILIEHHOCTHOTO OTHOIIEHUS K
Hay4YHOMY 3HAHUIO U MeTO[aM ITI03HaHUS B HayKe. BaxkHo Takxke 3a-
METHUTB, YTO OCBOEHHE COAEPKAHUSI Kypca INPOUCXOOUT C IIPHUBAEUE-
HHUEeM 3HaHUU U3 paHee U3YYEeHHBIX KypcoB: «OKpyzKarolIii MUp»,
«Buoaorus. 5—7 gaacce» ¥ «dPUHKA. 7 KAACCH.

LE/M U3YYERHMA YHEBHOIO MPEAMETA «XUMUA>»

K HampaBA€HHIO NEPBOCTENEHHOW 3HAYHMMOCTH IPHU PEaAU3aIIUH
o6paszoBaTeAbHBIX (PYHKIIUH npeaMeTa «XHUMUs» TPATUIIMOHHO OT-
HocAT (popMUpPOBaHUE 3HAHUM OCHOB XMMHUYECKOH HayKH Kak obaa-
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CTH COBPEMEHHOI'O €CTECTBO3HAHUY, IPAKTUUECKON NeITEeABHOCTH
4eAOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOH KYABTYPBI. 3ana-
Ya mIpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMUYECKHUX 3HA-
HUNU — BaXHeUITNX (PaKTOB, TOHITHUH, 3aKOHOB U TEOPETHIECKHUX
TIOAOKEHUH, MOCTYITHBIX 0000IIIEHHY MU POBO33PEHUYECKOTO XapaK-
Tepa, d3blKa HAyKM, 3HAHUH O HAy4YHBIX METOo[axX U3yUYeHUd Be-
IIECTB ¥ XUMHYECKUX Peaklni, a TakxkKe B (POPMUPOBAHUHN U PA3BU-
TUH YMEHHU U CIIOCOOOB MESITEABHOCTH, CBSI3aHHBIX C ITIAAHHUPOBA-
HHeM, HaOAIOJEHHEM H IPOBEAEHHEM XUMUYECKOI'0 3KCIIEPHUMEHTA,
cobArOIEHUEM TIpaBHA 6e30ITacHOr0 o0pallleHUus C BEIIECTBAMHU B I10-
BCeIHEBHOM XKU3HU.

Hapsany c aTuM 1iean U3ydeHus npeaMeTa B IporpaMMe yTodHe-
HbI U CKOPPEKTHUPOBAHEI C yIETOM HOBBIX IIPHOPHUTETOB B CUCTEME
OCHOBHOTO 00111eT0 06pazoBanusi. CeromHs B 06pa3zoBaHUM 0co60
3HAYUMOH NPU3HAETCH HAIIPABACHHOCTE OOyYeHUs Ha pa3BUTHE U
caMopa3BUTHE AUYHOCTH, (POPMUPOBaHHE €€ HHTEAAEKTA U 00111et
KyABTYpbl. OOydeHre YMEHUIO YYUTHCI U IIPOJOAXKATEH CBOE 00paso-
BaHHE CaMOCTOSITEABHO CTAHOBHUTCS OJHON M3 BasKHEHIITHNX (PYHK-
OUH yIeOHBIX ITPeIMETOB.

B cBa3u ¢ 9TUM IIpU U3y4YEHUH ITPeIMeTa B OCHOBHOM IITIKOAE 10-
MUHHpPYIOLIee 3Ha4YeHNUE IIPUOOPEAN TaKHe 1IEAH, KaK:

6 (OpPMUPOBAHNE HHTEAAEKTYAABHO PA3BUTON AUYHOCTH, TOTOBOH
K camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEALHOMY ITPHU-
HATUIO PEUIEHUM, CIIOCOOHON amanTUpPOBaThCd K OBICTPO MEHSIO-
HIIMMCS YCAOBUSIM KU3HU,;

6 HAITPaBAEHHOCTH OOyUYeHHsI Ha CHCTEMAaTHYeCKOe ITPHOOIIeHne
ydaluxcsa K CaMOCTOATEABPHON II03HABATEABHOU AE€ATEABHOCTH,
Hay4YHBIM MeETO[AaM II03HAHUS, (POPMUPYIOIIUM MOTHUBAIIHIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

6 obecrieueHUE YCAOBHH, CIIOCOOCTBYIOIIHNX ITPHOOPETEHHIO O0yda-
IOIIMMUCS OIBbITA PAa3HOOOPAa3HOH AESITEABHOCTH, TTO3HAHHS U Ca-
MOITIO3HAHUS, KAIOUEBBIX HABBIKOB (KAIOUEBBIX KOMIIETEHIIU),
UMEIOIINX YHUBEpPCAAbHOE 3HA4YEHHE OAS Pa3AUYHBIX BUOB JIes-
TEeABHOCTY,;

6 (popMHUpPOBaHNE YMEHUH OOBICHATD U OLICHUBATD SIBACHUS OKPY-
JKAIOIIero MUpa Ha OCHOBAHUHU 3HAHUU U ONbITA, ITOAYIEHHBIX
IpU U3YyYEeHUU XUMUU;

6 popMUpOBaHUE § 00YIAIONINXCS TYMAHUCTHIECKUX OTHOILIIEHUH,
IIOHUMAaHHS IIEHHOCTH XUMHUYECKUX 3HAHUU AT BBIPAOOTKH KO-
AOTHYECKH LIEA€COOOPA3HOr0 MOBEACHUS B OBITY U TPYAOBOH Hes-
TEABPHOCTH B IIEASX COXPAHEHHS CBOETO 3I0POBbS U OKPYIKAI0-
LIeH IPUPOSHON Cpenpl;
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6 pasBUTHE MOTHUBAIIUH K 00y4EeHHIO, CIIOCOOHOCTEH K CAMOKOHTPO-
A0 B CAMOBOCITMTAHHIO HA OCHOBE YCBOEHHS OOIIEYeAOBEYECKUX
EHHOCTEY, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIPO(HAS U HA-
IIPaBACHHOCTH JaAbHeHIero obyueHus.

MECTO YYEBHOIO NPEAMETA «XMMMA» B YYEBHOM [1/IAHE

B cucreme obiiero obpazoBaHud «XUMUs» IPHU3HAHA 0093aTeAb-
HBIM y4eOHBIM IPEIMETOM, KOTOPBIH BXOIUT B COCTAB IIPEeIMETHOU
obaactu «EcTeCTBEHHO-HAyYHbIE IIPEIMETED.

Y4ueOGHBIM TIAAHOM Ha €€ u3ydeHHe oTBeaeHO 136 yueOHBIX ya-
COB — II0 2 4 B HefleAlo B 8 1 9 Kaaccax COOTBETCTBEHHO.

Jlag KaK[IOTO KAacca IIPeayCMOTPEHO pe3epBHOe ydeOHOe BpeMd,
KOTOPOE€ MOXKET OBITh HCIIOAB30BAHO yYaCTHUKaMU 00pa3oBaTeAb-
HOTO IIpoliecca B IeAdX (pOpPMHUPOBaHHUS BapUaTUBHOH COCTaBALIO-
e comepskaHUs KOHKPETHOH pabodeill mporpammebl. [Ipu sTom
obsi3aTeAbHas (MHBapHaHTHAs) 4acTh COAEPIKAHUS IIpeaMeTa, ycTa-
HOBAEHHAd IpUMepHOU pabodeil mporpaMMoi, U BpeMs, OTBOAUMOE
Ha eé n3ydeHUe, JOAXKHEI ObITH COXPAHEHBI ITIOAHOCTBIO.

B crpykrype nmpuMepHOil pabodel mporpaMMbl HAPSAy C HOSICHU-
TEeAbHOM 3aIIHCKON BBIIEAEHBI CAEIYIOIINE Pa3/IeAbl:

6 IIAQHUPYEMble Pe3yAbTaThbl OCBOEHHd yueOHOro mpenmera «XH-
MHs» — AWYHOCTHBIE, MeTallpeaMeTHbIE, IIPEIMETHEIE;

6 comepxkaHue ydeGHOro mpenMera «XUMUs» II0 MofgaM OOyUEHHUS;

6 IIPHMEPHOE TeMaTUYECKOE ITAAHUPOBaHMUE, B KOTOPOM JA€TaANU3U-
POBaHO COAEpXKaHME KaxKAOU KOHKPETHOM TEMBI, YKa3aHbl KOAH-
YECTBO 9aCOB, OTBOAHMMBIX Ha eé HU3Yy4Y€HHUE, 1 OCHOBHBIE BHUABI
y4eOHOU [AesSTeAPHOCTH VIeHHKa, (popMHpPYyeMble IIPH U3YIEeHHUH
TEMBbI, IPUBEAEH NTepeYeHb NEMOHCTPALIUH, BBIIIOAHSIEMbIX YIH-
TEAEM, U IIEPEICHb PEKOMEHAYEMBbBIX Aa60paTOpHBIX OIIBITOB H
IIPaKTUYECKUX Pa0OT, BBIIIOAHSIEMBIX yIAITIMHUCS.



COAEPXAHUE YYEBHOIO MPEAMETA «XUMNA»

8 KNIACC

lepBOHaYa/ibHble XMMUYECKME MOHATHA

[Mpenmet xuMuu. PoAb XUMHH B JKU3HHU YeaoBeKa. Teaa u Belrle-
ctBa. PusnyecKkue CBoHCTBA BEIIECTB. ATperaTHoe COCTOSHUE Be-
mectB. [ToHaTHEe 0 MeTomax IIO3HAHUSI B XUMUHU. XUMHUL B CUCTEME
Hayk. YucTble BellecTBa U cMecHu. CIIocoOBI pa3aeAeHUs CMeCel.

ATOMBI B MOAEKYABI. XUMHUYECKUE 23AeMEHTbI. CUMBOABI XUMHU-
YeCKHUX 9AeMeHTOB. [IpocThIe U CAOKHBIE BelllecTBa. ATOMHO-MOAE-
KYASIPHOE VIeHHe.

XumMmuyeckass opmysa. BaA€eHTHOCTb aTOMOB XUMUYECKUX IAE-
MEHTOB. 3aKOH IIOCTOdHCTBA cocTaBa BellecTB. OTHOCUTEAbHAS
aToMHasa macca. OTHOCUTeAbHAas MOAEKyAsTpHast Macca. MaccoBas
JOASI XUMUYECKOTO 9AEMEHTA B COEIMHEHUH.

du3nyecKre U XUMHUYECKHEe SIBACHUA. XUMUYECKasl peakilusa U
eé Mpu3HaKU. 3aKOH COXPaHEHUd MacCChl BEIIECTB. XUMHUYECKUE
ypaBHeHUd. Knaccudukaiiys XUMHYECKUX PEeaKIIHui (CoeJUHEeHM I,
pa3A0KeHUsI, 3aMeIlleHHsI, 00MeHa).

XUMHUYECKHUHN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IIOCYIOH,
¢ TIpaBHUAaMH paboThl B AabopaTopuu U npuéMamu obpallleHus C Aa-
6opaTopHBIM 060PyLZOBAHNEM; U3YIEHUE U OIIHCAHNE (PU3UIECKUX
CBOICTB 00pa3Il0oB HEOPTraHHUYECKUX BEIIECTB; HAOAIOeHUE (PU3UUeE-
CKUX (IAaBA€HHE BOCKa, TasHUE Ab/la, PaCTHpPaHHE caxapa B CTYIIKE,
KHUIIEHUE U KOHEHCAIlUs BOIbI) U XUMHUYECKUX (TOPEHUE CBEYH, IIPO-
KaAWBaHUE MEIHOM ITPOBOAOKH, B3aUMOEHCTBHE MeAa C KHCAOTOH)
ABAEHUM, HAOAIOIEHNE U OTIUCAHUE TTPU3HAKOB IIPOTEKAHUST XUMUYe-
CKUX peakIui (pa3rokeHHe caxapa, B3auMoAeCTBHE CEPHOM KUC-
AOTBHI C XAOPHAOM Oapusd, passoxkenue runpokcuna meau(ll) mpu Ha-
IpeBaHUU, B3auMoelicTBUE Keae3a ¢ pacTBopoM coan Menu(ll)); us-
yUeHHe CIIOCOOOB pas3meAeHUs] CMeCeM (C IIOMOIIBI0 MAarHuTa,
¢duabTpOBaHUE, BBIITAPUBAHUE, MAUCTHUAALAIINS, XpoMaTorpadus),
IIPOBeIeHE OYUCTKHU TOBAPEHHOM COAM; HAOAIOAEHUE U OITUCAHUE pPe-
3yABTATOB IIPOBENEHUS OIbITA, HAAIOCTPHPYIOIIETO 3aKOH COXpaHe-
HUSI MacCChl; CO3/JaHUE MOJIEACH MOAEKYA (IIIapOCTEPKHEBBIX).

BaHemLme npeacraBuUTeNIM HEOPraHU4YeCKMX BELLECTB

Bosayx — cmecsk razoB. CoctaB Bo3ayxa. Kucaopom — 2A€MEHT U
mpocTtoe BellecTBo. HaxoxkneHne Kucaopona B IIpupoe, pusude-
CKHE U XUMH4YeCKHe CBOHcTBa (peakiuu ropenud). Okcuaspl. [Tpu-
MeHeHHe Kucaopoza. CriocoObl IoAydeHHS KUcaopona B aaboparto-
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PHUM U HPOMBIIIAEHHOCTH. KpyroBopoT KHCAOPOAA B IIPHUPOJE.
O30H — asaroTpornHasg MoOUu(pHUKAIIUI KHCAOPOIA.

TerroBo#t 3PpdeKT XUMHYUECKON peakIUuu, TEePMOXHMHYECKUE
YpaBHEHUS, 9K30- U 9HA0TEPMUYECKHE peaKIuUu. TOIIAUBO: YTOAb U
MeTaH. 3arpsg3HeHHe BO3[yXa, YCHAEHHEe ITapHUKOBOTO 3(dekTa,
pa3pyLIeHHE 030HOBOI'O CAOSI.

Bomopon — 3aemeHT U mpocToe BellecTBo. HaxoxkmaeHne Bogopo-
Ia B Ipupone, (pU3NYeCKHe U XUMUYEeCKHe CBOUCTBA, IPUMEHEHHE,
CIIOCOOBI IToAy4deHUd. KHCAOTBI U COAH.

Koandgecrso BemtecTBa. Moab. MoasspHas macca. 3aKoH ABOrapo.
MoasipHBIH 06BEM ra30B. PACYETHI 0 XUMHYECKUM YPaBHEHHUSIM.

dusudeckue CBoMCTBa BOAbl. Boga Kak pacrBopuTesb. PacTBo-
pbI. HachIlieHHbIE U HEHACHIIIIEHHBIE PACTBOPBI. Pacmeopumocms
gewecms 6 6ode.! MaccoBad noAsl BElLleCTBa B pacTBope. XuUMHUe-
ckue cBodicTBa Boabl. OcHOBaHUA. PoAb pacTBOPOB B IIPUPOLE U B
KU3HU 4YeaoBeKa. KpyroBopoT BoAbl B IpUpofe. 3arps3HeHue Ipu-
ponHbIX Box. OXpaHa U O4YHCTKAa IPHPOIHBIX BO.

Kaaccudukaiiysg HeopraHudecKux coequHeHu. Okcuabl. Kaac-
cudHuKaIus OKCHIOB: coaeobpasyrolire (OCHOBHbBIE, KHUCAOTHEIE,
aMmdoTepHble) B Hecoaeobpasyroure. HoMeHKAaTypa OKCHIOB
(MexxayHapoaHass U TpUBHasbHas). PU3NYECKHE M XUMHYECKUE
CBOMCTBa OKCHAOB. IloaAydyeHHe OKCHUIOB.

OcHoBanus. Kaaccuduraiiyus OCHOBaHHUH: IIIEAOYH U HEPACTBO-
puMble ocHoBaHHd. HoMeHKaaTypa OCHOBaHUM (MexXAyHapomHas U
TpuBHaAbHas). PuU3UIEeCKHe U XUMHUYECKHE CBOHCTBA OCHOBaHHH.
[ToayyeHmne ocHOBaHUH.

Kucaotel. Kaaccudukarmsa kucaor. HomMeHKAaTypa KHCAOT
(MexxgyHapomHass M TpUBHasbHas). PU3NYECKHE M XUMHYECKHE
cBoiicTBa KucaoT. Pan aktuBHocTu MeTasroB H. H. Bekerona. Ilo-
AyY€HHE KHCAOT.

Coau. HomeHkaaTypa coaelt (MexkayHapoaHas U TPUBHaAbHAS).
dusnyeckue U XUMUYECKHE CBOMcTBa coael. IloaydyeHUe coae.

Fenetrnyeckad cBA3b MEXAY KAaCCaMH HEOPTraHUYECKUX COEOU-
HEHUU.

XUMHYECKHUH 3KCIIEPUMEHT: Ka4eCTBEHHOE OIIPEIEACHUE COLEP-
JKaHUg KHCAOPOZA B BO3MyXe; IIOAyYeHMe, co0upaHHe, paclio3HaBa-
HHE U U3yYEeHHE CBOHCTB KHCAOPOAA; HAOAIIEHHE B3aUMOAEHCTBUSI
BEIIECTB C KUCAOPOJOM U YCAOBHUS BO3HHUKHOBEHUS H ITPEKPAIECHUSI
ropeHus (oxkapa); 03HaKOMAEHHe ¢ oO0pa3liaMi OKCHIOB U OIIHCa-
HUE UX CBOHMCTB; MOAy4YeHHe, COOMpaHIe, paclio3HaBaHUE U U3yde-

1 KypcuBoM ob03Ha4eH y4eOHbBIH MaTepuas, KOTOPBIM u3ydaeTcs, HO He
BBIHOCHUTCS Ha IIPOMEKYTOYHYIO H HTOTOBYIO aTTECTALIHIO.
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HHE CBOHCTB Bozopoza (ropeHue); B3auMoAeHCTBUE BOAOPOAA C OK-
cunoMm Mmenu(ll) (Bo3MOKHO HCIIOAB30BaHHUE BHUEOMAaTEpPHAAOB); Ha-
OArozeHre 00pa3IloB BEIECTB KOAMYECTBOM 1 MOAB; HCCAEZIOBAHHE
0COOEHHOCTEN PACTBOPEHHS BEIIECTB C PA3AUYHON PACTBOPHUMO-
CTBIO; IIPUT'OTOBAEHHUE PACTBOPOB C ONpeneA€éHHON MaccoBOM moaei
pacTBOPEHHOTO BEIECTBA; B3aUMOAENCTBUE BOABI C MeTasraMU (Ha-
TPUEM M KaabllHeM) (BO3MOXKHO HCIIOAB30BaHHE BHIeoMaTepHa-
AOB); OIIPEIEACHHE PACTBOPOB KHUCAOT M IIIEAOYEH C IIOMOIIBIO UH-
[UKATOPOB; HCCAEIOBaHHE 00pa30B HEOPraHUYECKUX BEILIECTB Pas-
AWYHBIX KAACCOB; HaOAIOeHHEe H3MEHEHHSI OKPACKH UHIUKATOPOB
B pacTBOpax KHCAOT U IIleAodel; u3ydeHHe B3auMOAeHCTBUS OKCH-
na menu(ll) ¢ pacTtBopoM cepHOM KHCAOTBI, KHCAOT C METaAAAMH,
peakuuil HeHTpasHu3alllU; IIOAYYEHHE HEpPacTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJTHOT'O MeTaAsAa APYTUM K3 PacTBOPa COAH; PEIIeHHe
9KCIIEPUMEHTAABHBIX 3a/a4 110 TeMe «BaskHeHIIIe KAaacChbl Heopra-
HUYECKUX COeIUHEHUM).

Hepmoawqecmﬁ 3aKOH U nepMOAM‘-IeCKaFI cnucTemMa
XMMMYeCKnx anemeHToB J. UN. MeHgeneesa. CTpOGHMe aTOMOB.
XnMnyeckas cBasb. OKMCAUTENbHO-BOCCTAHOBUTE/IbHbIE peakuun

[lepBBIe MOTBITKU KAACCU(PHUKAIIMM XUMHUYECKUX 3AeMeHTOB. [lo-
HSITHE O TPYIIIaX CXOMHBIX 9AEMEHTOB (LIIEAOYHBIE U IIIEAOYHO3Ee-
MEABbHBIE METAAABI, TAAOT€HbI, UHEPTHBIE I'a3bl). JAEMEHTHI, KOTO-
pbIle 06pasyroT aMmoTepHbIE OKCUABI U TUAPOKCHIEI.

[Mepuonuyeckuii 3akoH. [lepruoauydecKass CUCTEMa XUMUYECKUX
anemeHTOB 1. Y. MenneaeeBa. KopoTkonepruonHasa U JANHHOIIEPH-
onHaga popmbl [leproanyecKoil CUCTEMbI XUMUYECKHUX 9AEMEHTOB
. U. MengeaeeBa. [lepuoas! u rpynnbl. PU3NIECKUN CMBICA IIO-
PAAKOBOrO HOMEpPA, HOMEPOB IIePHoAa U I'PYIIIILI SAeMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX gaep. M30Tombl. DAEKTPOHEI.
CTpoeHHe SAEKTPOHHBIX 000AOYEK AaTOMOB IEPBBIX 20 XUMUYECKUX
aneMeHTOB Ilepuoanueckoi cucreMms! /. . MenneaeeBa. Xapakre-
PUCTHKA XUMHUYECKOTO dAEMEHTA II0 €ro IoAokeHUio B [lepuoauue-
ckoii cucreMme /1. 1. MenneaeeBa.

3aKOHOMEPHOCTU H3MEHEHHd paguyca aTOMOB XUMHYECKHUX JA€-
MEHTOB, METAAANYECKUX U HEMETAAANYIECKHUX CBOHCTB II0 IPyIIam
u nepuomaMm. 3HaueHue [lepuonmyeckoro 3akoHa u [lepuoanueckoit
CHUCTEMBbI XUMHYECKUX SAEMEHTOB JASl PA3BUTULA HAYKU U IIPaKTU-
ku. [1. 1. MenneaeeB — y4€HBIN U FPaKAaHUH.

Xumudeckasa cBga3b. KoBaseHTHasl (oAsipHasd W HEIIOAdpPHAasi)
CB43b. OAEKTPOOTPHUIATEABHOCTh XHMUYECKUX SAEMEHTOB. MoHHaga
CB43b.
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Crenens okucAeHUS. OKHCAUTEALHO-BOCCTAHOBUTEABHBIE PEeaK-
nuu. [Tpomeccel OKHMCAGHHS U BOCCTAHOBAGHHUS. OKHCAHTEAH U BOC-
CTAHOBHUTEAH.

XuMH4YecKUY 9KCIIEPUMEHT: H3ydeHHe o0pasIloB BEIIeCTB METaA-
AOB M HEMETAAAOB; B3aUMOeHCTBUE THAPOKCHIA [IUHKA C PACTBO-
PaMH KHCAOT H IlleA0Yeil; IIPOBEeIEHUE OITBITOB, HAAIOCTPHUPYIOLINX
IIPUMEPBI OKHCAUTEABHO-BOCCTAHOBUTEABHBIX PEaKIINH (TrOpeHe,
PEaKIIuU Pa3A0KEHHS, COEIUHEHHUS).

MexnpeameTHble CBA3MU

Peaanzaliug MeXIIpeIMETHBIX CBH3€H IIpU H3YYEHUH XUMHHU
B 8 Kaacce OCYIIECTBASIETCS depe3 HCIIOAB30BaHHE KaK OOIIUX ecTe-
CTBEHHO-Hay4YHbIX HOHHTHfI, TakK HU HOHHTI/IfI, ABAAIOITHUXCA CHCTEM-
HBIMU JAS OTAEABHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKAA.

OO1iye ecTeCTBEHHO-Hay4YHbIE IIOHATHUS: HAY4YHBIH (pakT, THIIOTE-
3a, TeOpHd, 3aKOH, aHAaAU3, CHHTE3, KAaCCU(PUKAIIHUS, IIePUOIUY-
HOCTB, HabAIOEeHUE, SKCIIEPUMEHT, MOAEAUPOBAaHHUE, U3MEPEHHE,
MOOEABb, ABAECHHE.

dus3uKa: MaTepus, aToM, SAeKTPOH, IIPOTOH, HEUTPOH, UOH, Hy-
KAHW/[I, U30TOIbI, PaIHO0aKTUBHOCTE, MOAEKYAQ, IACKTPUIECKHUH 3a-
Ps, BEIIECTBO, TeAO, 00BEM, arperaTHoe COCTOSHHE BEIIEeCTBAa, ras,
CpI/ISI/I‘-IeCKI/Ie BEAWYMHBI, €AUHUIIBI USMEPEHNA, KOCMOC, ITIAQHETHI,
3Bé31b1, CoAHITE.

Buoaorus: dotocuHTes, apixaHue, ouocdepa.

leorpadusa: armocdepa, runpocdepa, MHUHEpaAbl, TOPHBIE II0PO-
[bI, IIOA€3HBIE UCKOIIaeMble, TOIIAMBO, BOHBIE PECYPCEHI.

9 KNACC

BellecTBO M XMMHYeCKas peakumAa

[Mepuonmnyeckuii 3akoH. [lepuoauydecKass CUCTEMa XUMUYECKUX
anemeHTOB [. . MermeaeeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOUCTB XUMHUYECKHUX SAEMEHTOB IIEPBBIX TPEX IIEPUO-
OB, KaAHsl, KaAbIIUS U UX COEMUHEHUNH B COOTBETCTBHH C IIOAOKEHH-
€M 9AeMeHTOB B [leproamnieckoi cuCcTeMe U CTPOEHHEM HX aTOMOB.

CrpoeHue BelllecTBa: BUAbI XUMHUYECKOH CBA3HU. THUITBI KpUCTaA-
AWYECKHUX PeIIETOK, 3aBUCHMOCTb CBOMCTB BeIlleCTBa OT THUIIA KPH-
CTAAANYECKON PEIIETKH U BHA XHUMHUYECKOU CBLA3HU.

Kraccundukaigd ¥ HOMEHKAATypa HEOPraHWYEeCKHUX BEIIECTB
(MexxnyHaponHasd W TpHUBHasbHad). XUMHYECKHE CBOHCTBa Be-
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LIECTB, OTHOCSIIIIUXCS K PA3AHYHBIM KAacCcaM HEOPraHUYeCKUX CO-
€IWHEHUN, TeHeTU4eCcKas CBI3b HEOPraHUYECKUX BEIIIECTB.

Kaaccuduraiymsg XUMHYECKUX PEaKIUid 10 Pa3AUYHBIM IIpHU3HA-
KaM (II0 YUCAY ¥ COCTaBYy YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, IIO Te-
1A0BOMY 3(P(PEKTY, 10 U3MEHEHHIO CTEIIEHEeH OKHUCAEHUS XUMHUe-
CKHUX DAEMEHTOB, IO OOPATHMOCTH, MO YYACTHIO KaTaAU3aTOPa).
OK30- U 9HAOTEePMHUYECKHE pPeaKIlNU, TEPMOXUMUUYECKUE YpaBHe-
HU4.

[ToHATHE O CKOPOCTH XHUMHUYECKOH peakiuu. [loHaTre o6 obpaTu-
MBbIX ¥ HEOOPATUMBIX XUMUYECKUX peaKkIugax. [[oHaTHe o roMOreH-
HBIX U I'€TE€POT€HHbIX peaKIudax. [louamue o XuMu4ecKkom paeHo-
gecuu. DPaxkmopwl, eruAIOWUE HA CKOPOCMb XUMUYECKOU peaxkyuu u
NON0IHCEHUE XUMUUECKO20 PABHOBECUSL.

OKHCAUTEABHO-BOCCTAHOBUTEABHBIE PEAKIINU, SAEKTPOHHBIN 0Oa-
AQHC OKHCAUTEABHO-BOCCTAHOBUTEABHOU peakiuu. CocTaBAeHUE
ypaBHEHUN OKHCAUTEABHO-BOCCTAHOBUTEABHBIX PEaKIUM C HCIIOAb-
30BaHHEM METOa 3AEKTPOHHOro OasaHca.

Teopus 2AEKTPOAUTHIECKON AUCCOIIHAITNN. DAEKTPOAUTHI U He-
9AEKTPOAUTHI. KaTHOHBI, aHHMOHBI. MeXaHu3M OUCCOIHAIIUU Be-
LIECTB C Pa3AUYHBIMHU BHUAAMHU XUMUYECKON cBA3U. CTEIeHb AUCCO-
muanu. CUABHBIE U CAAOBbIE DAEKTPOAUTEIL.

Peakrimu noOHHOTO OOMeHa. YCAOBUS IPOTEKAHUS PEAKIIUH HOH-
HOTro OOMeHa, IIOAHBIE U COKpPAIEHHbIE NOHHbIE YPABHEHUS peaK-
nuit. CBoMicTBa KHUCAOT, OCHOBaHUHN U COAel B CBETE IIPEACTaBACHUH
00 2AEKTPOAHUTHUYECKON Auccormanuu. KauecTBeHHbIE peaKIIuU Ha
UOHEBI. [lonamue o eudponuse coiel.

XUMHUYECKUN SKCIEPUMEHT: 03HAKOMAEHHE C MOOAECAIMU KPHU-
CTAAAUYECKHUX PEUIETOK HEOPTAaHHYECKUX BEIIECTB — METAAAOB U
HeMeTaAAOB (rpadura U aaMasa), CAOKHBIX BEIIIECTB (XAOpHa Ha-
TpHUS); UCCAELOBAHNE 3aBUCUMOCTU CKOPOCTU XMMUYECKOH peakIinu
OT BO3IEHCTBUS PA3AHMYHBIX (PAKTOPOB; UCCAEIOBAHUE SAEKTPOIIPO-
BOMHOCTH PacTBOPOB BEIIECTB, IIPoIlecca AUCCOIIHAIINN KHUCAOT, IIle-
Ao4Uel U coaelt (BO3MOZKHO UCIIOAB30BaHNE BUIEOMATEPHAAOB); IIPO-
BeleHHUE OIIbITOB, HAAIOCTPHPYIONINX IIPU3HAKHN ITPOTEKAHUS peak-
nuii moHHOro oOMeHa (oOpaszoBaHME OCaaKa, BbIAEACHHE TIa3a,
obpazoBaHue BOMBI); OIBITOB, MAAIOCTPUPYIOIIUX MPUMEPHI OKUCAU-
TEABHO-BOCCTAHOBUTEABHBIX peaKIIUi (FrOpeHHe, peakIIuH pPa3Ao-
JKEeHUsI, COeNUHEHUs); paclo3HaBaHHE HEOPraHWYECKUX BEIIECTB C
IIOMOIIBI0 KAYECTBEHHBIX PEaKIIUH Ha HOHBI; PEIIeHNE SKCIIEPH-
MEHTaABHBIX 331a4.
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HemeTannbl M X coeaMHEHNSA

Ob1aa xapaKTepucTHuKa rasoreHoB. OCODEHHOCTH CTPOEHHUS aTo-
MOB, XapaKTepHble CTeIleHH oKucAeHud. CTpoeHue U PUu3ndecKue
CBOMCTBA ITPOCTHIX BEIIECTB — I'aAOT€HOB. XUMHUYECKHUE CBOHCTBA
Ha IIpUMepe Xaopa (B3auMoAeHCTBHE C MeTaaraMi, HEMETaAAAMH,
meaodamu). XaopoBogopon. CoagHasa KHCAOTA, XUMHUYECKHE CBOH-
CTBa, IOAyUY€HUe, IpUMeHeHHe. [leficTBHE XA0pa U XAOPOBOLOPOLAA
Ha OpraHHu3M YeAoBeKa. BaskHelITne XAOPUABI U UX HaXOXIEeHUE
B IIPUPOJE.

O6111asa xapakTepUCTHUKA d9AeMeHTOB VIA-rpymmbl. OcO6eHHOCTH
CTPOEHUS aTOMOB, XapaKTepPHBbIE CTEII€HN OKHNCAEHUS.

CrpoeHue 1 pU3NIECKHUE CBOHACTBA IIPOCTHIX BELIECTB — KHUCAO-
pona u cepbl. AAAOTPOITHBIE MOAM(UKAIINY KUCAOPOAA U CEphl. XH-
MHYECKHe CBo¥cTBa cepbl. CepoBOIOPOM, CTpPOeHHE, (HDU3UIECKUE U
xuMudeckue cBodctBa. OKCHUABI cephbl KaK IIPEACTaBUTEAU KHCAOT-
HBIX OKCHI0B. CepHasa KHUCAOTa, (PU3NUECKUE U XUMHUYECKHEe CBOH-
cTBa (OOILIMe Kak IIpeACTaBHTEAS KAacca KHUCAOT U CIIeluduye-
ckue). XUMHUYeCKHe pPeaKIIMH, AeXKalllieé B OCHOBE IIPOMBIIIIAEHHOTO
criocofa 1oAydeHusa cepHol KucaoThl. [Ipumenenue. Coau cepHoH
KHCAOTBI, Ka4eCTBEHHAasd peakIiud Ha cyAabgar-uoH. HaxoxkneHue
Cephl U €€ CoOeqUHEHUN B NpHUpoAe. XUMHUYECKOE 3arpa3HEHUE OKpPY-
JKarolel cpesibl COeUHEHUSIMHU Cepbl (KUCAOTHBIE MOKIU, 3arpss-
HEHHe BO3/yXa U BOOEMOB), CIIOCOOBI €T0 IIPEeJOTBPAIIIEHH .

OOmras XxapakTepUCTUKa 3AeMeHTOB VA-rpymiIsl. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTepPHBbIE CTEII€HN OKHNCACHUS.

A3oT, pacmpocTpaHeHHe B IPUPOAE, (PU3NIECKHE U XUMUYECKHE
cBoiicTBa. KpyroBopor azora B npupozae. AMMHAK, €ro (pu3ndecKre
U XUMHYECKHE CBOMCTBA, IIoAy4YeHHe U ITpuMeHeHHne. Coan aMMoO-
HUd, UX (PHU3UYEeCKHe W XUMHU4YEeCKHe CBOMCTBa, IpHMeHeHHe. Kaue-
CTBE€HHAad peakliis Ha HOHBI aMMOHUdI. A30THasS KUCAOTA, €€ II0AY-
YyeHHe, (PU3HYECKHEe U XUMHYECKHe CBOHCTBa (00Iye Kak Ipencra-
BHTEAd Kaacca KHCAOT U cHnenududeckue). Mcroabr3oBaHue
HHUTPATOB U COAEH aMMOHHS B KAa4eCTBE MUHEPAABHBIX VAOOPEHUH.
XUMHUYEeCKOoe 3arpsi3HEeHHe OKpyzKalolled cpeabl COenuHEHUSIMU
a3oTa (KMCAOTHBIE JOXKIM, 3arpsi3HEHMNE BO3AyXa, IOYBBI U BOLOE-
MOB).

docdop, asrorpomHbie Momudukanuu gocdopa, pUINIECKUE U
xuMmudeckue cBoricTBa. Okcup docdopa(V) u docdopHas Kucaora,
pusmyeckre U XUMHYECKHe CBOHCTBa, IoAydeHHe. lcroab3oBaHue
¢docaToB B KauecTBe MUHEPAABHBIX VIOOPEHMIHA.

Obmag xapakTepucTuKa 3AeMeHTOB IVA-rpynmner. OCOGeHHOCTH
CTPOEHUS aTOMOB, XapaKTEepPHBIE CTEIIEHN OKHNCACHHS.

14



Yraepos, asrOTpPOIIHbIE MOAUUKAIINY, PACIPOCTPaHEHHE B IIPHU-
pozme, pu3UYeCKHe U XUMHYECKHe CBoiicTBa. Amcopbiusa. Kpyroso-
pot yraepoza B rpupose. OKCHABI yraepoaa, UX (pu3HuYecKue U XU-
MHUYECKHE CBOMCTBA, AEHCTBHUE HA KUBbIE OPTaHHU3MBI, [IOAYIECHHE
U IIpUMEHEeHHEe. DKOAOTHYEeCKHe ITPOOAEMbI, CBA3aHHbBIE C OKCHUIOM
yraepozna(lV); rumoresa rao6asbHOro IIOTEIAEHUS KAUMATA; Hap-
HUKOBBIH 9pPeKT. YTOABHAs KHCAOTA U €€ COAM, UX (PU3HUYECKHE U
XUMHUYECKHUEe CBOMCTBA, IIOAyYEeHHE U IpUMeHeHNe. KadecTBeHHad
peakiyg Ha KapOoHaT-HOHEL. Vcrioap30BaHNe KapOOHATOB B OBITY,
MeIUIINHE, IIPOMBIIIACHHOCTH U CEABCKOM XO34dHCTBE.

[TepBoHa4YaAbHBIE TOHATHS 00 OPTaHUYECKUX BeEIeCTBaxX Kak
0 COEIUHEHUSIX YyTAEPoa (MeTaH, 3TaH, 9TUAECH, alleTHAEH, 3TaHOA,
TAMIIEPHH, YKCyCHasI KHUCAOTA). Mx cocmas u xumuueckoe cmpoe-
nue. TloHITHE O GMOAOTHYECKH BaXKHBIX BEIlECTBAaX: JKUpPax, Oea-
Kax, yTAeBOJaxX — U HX POAU B JKHU3HHU YeAOBeKa. Mamepuanvhoe
€OUHCMBO OP2AHUYECKUX U HEeOP2aAHUYECKUX COeOUHEHUL.

Kpemuuii, ero pusndecKre U XUMUYECKHE CBOMCTBA, [IOAYIYEHHE
u npuMeHeHre. CoenuHeHNsa KpeMHUsd B npupomne. Obuive mpen-
craBaeHUd 00 okcuze KpeMuud (V) 1 kpemHHEeBOH Krcaotre. CUAH-
KaTbl, UX HUCIIOAB30BaHUE B OBITY, MEOUIIMHE, IIPOMBIIIACHHOCTH.
Baoicnetiwue cmpoumenvuvie mamepuanvl. Kepamuxa, Ccmekuio, ye-
menm, Oemon, oscenezobemon. Ilpobremvr 6Oe30nacHo2o UCHONBL30BA-
HUA CMPOUMENIbHbIX Mamepuailoé 6 HNOBCEOHEGHOU JICUZHUL.

XUMHYECKUH 3KCIIEPUMEHT: HU3ydeHHe o0pa3lloB HeopraHude-
CKHUX BEILIECTB, CBOMCTB COASTHOM KHCAOTBI; IIPOBEAEHHE Kade-
CTBEHHBIX PEaKIUi Ha XAOPUA-UOHBI U HaOAIOJEHHE IPHU3HAKOB HX
IIPOTEKAaHMUs; OIBITHI, OTPazKarlyue (PU3NUYECKHe U XUMHUYEeCKHE
CBOMCTBA IraAOTE€HOB U UX COeIUHEHUH (BO3MOXKHO HCIIOAb30BaHHE
BHIEOMATEPHAAOB); 03HAKOMAECHHE C 00pa3IlaMy XAOPHUIOB (raAo-
TeHUI0B); 03HAKOMAEHHE C 00pa3liaMu cepbl U €€ COeqUHEHUSIMU
(BO3MOZKHO HCIIOAB30BaHHE BHEOMAaTEePHAAOB); HabAIOoeHHUE IIPO-
necca obyrAMBaHUS caxapa o[ AeHCTBUEM KOHIIEHTPUPOBaHHOHN
CEePHOH KHCAOTBI; U3yUeHHEe XHUMHYECKHX CBOHCTB pa30aBA€HHOH
CEepHOM KHCAOTBI, IPOBEAECHUE KadeCTBEHHON peakIUM Ha CYAb-
daT-noH 1 HabAIOIeHHEe IPU3HAKA e€ IIPOTEeKaHNT; 03HAaKOMAEHIE
¢ pU3HUUYEeCKUMH CBOHCTBaMHU azoTa, pocdopa U UX COeTUHEHHUH
(BO3MOZKHO HCIIOAB30BAHUE BHAEOMATEPHAAOB), oOpasliaMu a3oT-
HBIX U (POCOPHBIX yIOOpeHHH; rmoAydeHHe, cobMpaHue, paclo3Ha-
BaHHE U U3y4YEeHHE CBOHCTB aMMHaKa; IPOBEAEHHUE KaueCTBEHHBIX
peaknuil Ha HOH aMMOHHA U pocaT-HOH U U3yUYEeHHE IIPHU3HAKOB
UX IPOTEKaHMud, B3aUMOJAECHCTBHE KOHIEHTPUPOBAHHON a30THOH
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KHCAOTBI C MEHIO (BO3MOIKHO HCIIOAB30BAaHUE BHUIAEOMATEPHUAAOB);
u3ydeHne MoaeAedl KPUCTAaAAMIEeCKHX PEMIETOK aaMasa, rpadura,
dyarepeHa; 03HAKOMAEHHE C IIPOIIECCOM aACOPOIIMU PACTBOPEH-
HBIX BEIIECTB aKTHUBHUPOBAHHBIM YI'A€M H YCTPOHCTBOM IIPOTHBOTA-
3a; IoAydeHHe, coOupaHte, paclo3HaBaHNe U H3ydeHHe CBOMCTB
YTAEKHUCAOTO T'a3a; IIPOBeAeHNE Ka4eCTBEHHBIX peaKIui Ha Kapbo-
HaT- ¥ CHAMKAT-UOHBI U U3y4YeHHe IPU3HAKOB UX IIPOTEKAHUS; 03-
HaKOMAEHHE C MIPOAYKIIMEH CHAMKATHOH IIPOMBIIIA€HHOCTH; pelle-
HUeE 3KCIIEPUMEHTAABHBIX 3a/4a4 I10 TeMe «BaskHeHIIe HeMeTaAAbl
U UX COeIUHEHHI.

MeTannbl 1 ux coeguHeHNUs

OO6I11as XapaKTEPUCTHKA XUMHUUYECKUX IAEMEHTOB — METAAAOB
Ha OCHOBAaHUHU UX MOAOXKeHUd B [leproanyecKodl cucTeMe XUMUUe-
ckux saeMeHToB [. V1. MeHpneaeeBa u cTpoeHud aroMoB. CTpoeHue
MeTaAAOB. MeTasaudecKasi CBA3b M MeTaAAMYeCKas KPHUCTAAAU-
yeckad peléTKa. DAeKTPOXUMHUYECKUH psa HapsaKeHUH MeTaa-
AOB. PUsHYECKHE U XUMHUYECKHE CBOMCTBA MeTaaroB. OOIIMe Cro-
COOBI MOAYYEeHUS MeTaAAOB. [IOHSTHE O KOPPO3UU METAAAOB, OC-
HOBHBIE CIIOCOOBI 3aIIUTHI HX OT Koppo3uu. CIaaBhI (CTaAb, YyTYH,
[IOpaAlOMHUHUM, OpoH3a) U UX IpHUMEHEHUEe B OBITY U IIPOMBIIIAEH-
HOCTH.

[[eaouHBbIE METAAABI: IOAOXKEHHE B [lepuoaudeckKod CHUCTEME XU-
MudecKux aneMeHToB [1. Y. MeHgeaeeBa; CTpoeHNE UX aTOMOB; Ha-
XOXKAeHue B npupone. PU3MiecKrue U XUMHYECKHe CBOMCTBa (Ha
IpuMepe HaTpusd U Kaausd). OKCHUABI U THAPOKCHABI HATPUS U Ka-
Aud. [IprMeHeHte IIIEAOYHBIX METAAAOB U UX COEIUHEHNH.

[IlenouHO3EMEABHBIE METAAABI MATHHUH U KAABITHUIH: ITOAOKEHUE
B Ilepuoauueckoii cucreMe XUMHUYECKUX dAeMeHToB . . Menne-
A€€Ba; CTPOEHUE UX aTOMOB; HaXOXKAeHUe B IIpupoae. Pu3ndeckue
U XUMUYECKHE CBOMCTBaA MArHUs U KaAbllusd. BaxkHelIne coemuHe-
HUS KaAbIlus (OKCHI, TUAPOKCHU, COAH). 2KECTKOCTH BOIBI U CIIOCO-
ObI €€ ycTpaHeHUs.

AaroMuHUHN: 1oaoxkeHHe B Ilepuomudeckoil cucTeMe XUMMYe-
ckux 2aeMeHTOoB [1. . MeHaeAeeBa; CTpoeHNE aToOMa; HaX0XKIeHUEe
B nipupoge. Pus3udecKre U XUMHUYECKHE CBOUCTBA aAIOMHUHHA. AM-
¢doTepHbIE CBOMCTBA OKCHUA U TUAPOKCHUIA aAIOMUHUS.

XKeaezo: moroxkenne B [leprogudecKol CHCTeME XUMHYECKHUX
sneMeHTOB [1. Y. MeHneaeeBa; CTpOEHHE aTOMa; HAxXOXKAEHHE B
npupone. Pusudeckre U XUMHUYEeCKUe CBOHCTBA kKeae3a. OKCUIBI,
rugpokcunnl u coau xkeaesa(ll) u xxeaeza(Ill), ux cocras, cBoiicTBa
U IIOAyYIEHUE.
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XUMHUYECKHH 9KCIIEpUMEHT: O3HAKOMAEHYE ¢ 00pasliaMu MeTan-
AOB U CIIA@BOB, UX (DPH3UYECKHMH CBOMCTBAMH; H3y4E€HHE PE3yAbTa-
TOB KOPPO3HUH METAAAOB (BO3MOXKHO HCIIOAB30BAHUE BHIEOMAaTEpPH-
aAO0B), 0COOEHHOCTEH B3aUMOAEeHCTBHUA OKCHIA KAABIIUA U HATPHUS
C BOIOH (BO3MOKHO HCIIOAB30BAHHE BHIEOMATEPUAAOB); MUCCAEIO-
BaHHE CBOMCTB KECTKOH BOMBI; IIPOLIECCA MOPEHUS JKeAe3a B KHUCAO-
poze (BO3MOIKHO HCIIOAB30BAaHHE BHIEOMATEPHAAOB); IIPH3HAKOB
IIPOTEKAHUS KaUeCTBEHHBIX PEAKIINY Ha MOHBI (MarHus, KaAbIlUd,
aAlOMUHUd, ITMHKA, xkeae3a(ll) u xeaesza(lll), memu(ll)); Habarome-
HUE U OIMCAHHE ITPOLIECCOB OKPAIIIMBAaHUS ITAAMEHN HOHAMHU Ha-
TPHUSI, KAAUS U KAABITHUS (BO3MOXKHO HCIIOAB30BaHHE BUIEOMATEPH-
aAoB); HCCAeIOBaHMEe aM(OTEPHBIX CBOHCTB THAPOKCHOA AAIOMHHUSI
U THAPOKCHUA IIMHKA; PellleHNe SKCIIEPUMEHTAABHBIX 3a4a4 I10 Te-
Me «BazkHeHIIIe MeTaAAbl ¥ UX COeIUHEHUSI).

XUMMSA M OKpyKatoLwas cpeja

HoBrie MaTeprasbl U TEXHOAOTHH. BellecTBa M MaTepHasbl B II0-
BCEIHEBHOU KU3HU YeAOBeKa. XUMHUS U 300pOoBbe. beszomacHoe uc-
II0AB30BaHHUE BEIIECTB U XUMHUYECKHUX peakinil B ObTy. [lepBag mo-
MOIIIb IPU XUMUYECKUX 03K0OTax U oTpaBAeHUAX. OCHOBBI 9KOAOTH-
YEeCKOH TIpPaMOTHOCTH. XHUMHUYECKOe 3arps3HeHHe OKpyIKaroeH
cpenpl (IpeneAbHad AOIyCcTHMasa KoHIleHTpalnugd BemiecTB — [I/1K).
POAb XUMUHU B PENIEHUHN SKOAOTHIECKUX ITPOOAEM.

[IpupoaHbIe UCTOYHUKH YTA€BOLOPOAOB (YIOAb, IPUPOMHEIH a3,
HedTh), IPOAYKTEI UX HNepepaboTKH, UX POAb B OBITY U ITPOMBIIII-
AEHHOCTH.

XUMHYECKU# KCIIEPHUMEHT: H3ydeHHEe 00paslioB MaTepPHaAOB
(cTerao, CIIAABBI METAAAOB, IOAUMEPHBIE MATEPUAABI).

MexnpeameTHble CBA3M

Peaan3zariusa MezKIIpeIMETHBIX CBSI3€Yd IIpU M3YIUEHHUU XUMHHU B
9 KAacce OCYIIECTBALETCSH Yepe3 NCI0AB30BaHMe KaK O0IIUX ecTe-
CTBEHHO-HAYYHBIX MOHATUH, TaK U IMOHATUH, IBAIIOIIUXCH CHCTEM-
HBIMU JAS OTAEABHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKAA.
OO0ure ecTeCTBEHHO-HAYYHbIE TTOHATHS: HAYYHbBIH (DAaKT, TUIIOTE-
3a, 3aKOH, TEOPUs, aHAAU3, CUHTE3, KAACCU(PUKAIIHS, TEPHUOINY -
HOCTB, HaOAIOZIEHHE, SKCIIEPUMEHT, MOAECAUPOBAHNE, U3MEPEHHE,
MOJEAB, IBA€HUE, IAPHUKOBBIN 9(p(PEeKT, TEXHOAOTHS, MATEPHAABL.
dusuka: MaTepusi, aToOM, SAEKTPOH, IIPOTOH, HEUTPOH, UOH, HY-
KAUJI, U30TONbI, PAAHOAKTUBHOCTb, MOAEKYAA, SACKTPUYECKUH 3a-
PO, TPOBOAHUKH, IOAYIIPOBOAHUKH, OUIACKTPUKHU, (POTOIAEMEHT,
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BEIIECTBO, TEAO, 00BEM, arperaTHoe COCTOSHHE BEIEeCTBa, ras, pac-
TBOpP, PACTBOPUMOCTb, KPUCTAAAUYECKAs PEIIETKAa, CIAABBI, (PU3H-
YeCKUe BEAUYUHbI, €UHUIIbI U3MEPEHUSI, KOCMHUYECKOE ITPOCTPaH-
CTBO, AQHETHI, 3BE3/1b1, COAHIIE.

Buoaorus: ¢oTocuHTE3, AbIXaHUE, Ouocepa, IKOCUCTEMA, MU-
HepaAbHbIE YIOOPEHUI, MUKPOIAEMEHTBI, MAKPOIAEMEHTHI, TTHUTA-
TeAbHBIE BEIIECTBA.

lFeorpadusa: armocdepa, ruapocdepa, MHHEPAAbI, TOPHBIE IIOPO-
[bI, TIOA€3HBIE UCKOIIAEMEBIE, TOIIAUBO, BOIHbBIE PECYPCHI.
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MJTAHWPYEMBIE PE3YJ/IbTATbI OCBOEHUA
YYEBHOIO MPEAMETA «XUMWSA» HA YPOBHE
OCHOBHOIO OBLLUEFO OBPA30BAHNSA

V3yyeHHe XUMHU B OCHOBHOH IITKOA€ HaIIPaBAECHO HAa OCTUIKE-
HUE O0y4aroIMMUCS AMYHOCTHBIX, METAalpPeaMEeTHBIX U IIPeIMeT-
HBIX PE3YABTATOB OCBOEHUS yIeOHOI0 IIpeaMeTa.

JINYHOCTHbIE pe3ynbTaThbl

AMYHOCTHBIE PE3YABTATHI OCBOEHHUS IIPOrPAMMBI OCHOBHOTO 00-
iero o0pa3oBaHUsd JOCTUTAIOTCS B X0O/Ie O0y4YeHUT XUMUU B €IHUH-
CcTBe y4eOHOHM M BOCIUTATEABHOH neareabHOCTH OpraHu3alyu B CO-
OTBETCTBHU C TPAOUIIMOHHBIMU POCCUUCKHUMH COLUOKYABTYPHBIMHU
U AyXOBHO-HPAaBCTBEHHBIMHU I€HHOCTIMH, IIPUHATHIMH B o0liecTBe
IIpaBUAAMH U HOPMaMHM IIOBEIEHUS U CIIOCOOCTBYIOT IIpolleccaM ca-
MOIIO3HaHUS, CAMOPA3BUTHS U COITMAAN3AIINN O0yYaIOITHUXCS.

AMYHOCTHBIE PEe3yAbTaThI OTPasKaloT CPOPMHPOBAHHOCTD, B TOM
4HCA€ B 4aCTH:

MaTpmMoTMUECKOro BOCNMTAHMA

1) LIEHHOCTHOI'O OTHOIIEHUSI K OTEYECTBEHHOMY KYABTYPHOMY,
I/ICTOpI/I‘-IeCKOMy nu Hay‘-IHOMy HaCA€OHIO, IIOHUNMaHHUAg SHAYECHHUA XH-
MHUYECKOU HAayKH B JKHU3HU COBPEMEHHOTO O0IIleCTBa, CIIOCOOHOCTH
BAQIIETh JOCTOBEPHOM MH(OpPMAIMEN O MMEPENOBBIX MOCTHUXKEHUIX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHOM XUMUH, 3aUHTEPECOBAHHO-
CTHU B HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE MHpPAa U OOIIECTBA;

rpa)KAaHCKOFO BOCNMUTaHUA

2) IpeaCcTaBAEHUS O COIIMAABHBIX HOpMaxX U ITpaBHUAAX MEKAWUYI-
HOCTHBIX OTHOIIEHHUN B KOAAEKTHBE, KOMMYHHUKATHBHOM KOMIIE-
TEHTHOCTH B OOIIECTBEHHO ITOAE3HOH, YIeOHO-HCCAEI0BATEABCKOH,
TBOPYECKOMN U APYTUX BHUAAX AEATEABHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HOl COBMECTHOH [EITEABPHOCTH IIPU BBIITOAHEHHHU YIEOHBIX,
IIO3HABATEABHBIX 3a/a4, BBIIIOAHEHHH XUMHWYECKHUX DKCIIEPHUMEH-
TOB, CO3/IaHUHU YIeOHBIX IIPOEKTOB, CTPEMAEHHUS K B3aUMOIIOHUMA-
HHUIO U B3aUMOIIOMOIIM B IIpOIlecCe 3TOH y4eOHOHM AeITEeAbHOCTH; T0-
TOBHOCTH OII€EHUBATh CBOE ITOBEAEHUE U IIOCTYIIKH CBOUX TOBapHU-
e ¢ HO3UIMHM HPABCTBEHHBIX M IIPABOBBIX HOPM C y4ETOM
OCO3HAaHUS IIOCAEACTBUU IIOCTYIIKOB;

LleHHOCTIA Hay4HOro rno3sHaHuA

3) MHPOBO33pPEHYECKUX IIPEACTABACHUY O BELIECTBE U XUMUYE-
CKOH peakKIIH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BH-

XUMUMA. 8—9 Kknacchbl 19



THS HAYKHU U COCTABASIOIINX OCHOBY [IAS IIOHUMAaHUS CYILIHOCTH Ha-
VYHOH KapTHHBI MUpPA; IPEACTAaBACHUN 00 OCHOBHBIX 3aKOHOMEPHO-
CTSX Pa3BUTHL IPHUPOABI, B3AUMOCBA3SIX YeAOBEKa C IIPUPOIHOMU
Cpenoi, 0 POAH XUMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEABHBIX MOTHBOB, HAIIPABACHHBIX Ha IIOAyYEHHE HO-
BBIX 3HAHUH 10 XUMHH, HEOOXOAUMBIX IAd OOBICHEHUs HabAOIae-
MBIX IIPOILIECCOB U SIBACHUIH;

S) rmo3HaBaTEeABLHOH, HH(OPMAIIMOHHON U YUTATEABCKOH KYABTY-
PBI, B TOM YHCAE€ HABBIKOB CAMOCTOATEABHOU paboThI ¢ yIeOHBIMU
TEKCTaMH, CIIPABOYHON AMTEPATypoOH, MOCTYNHBIMH TEXHHUYECKHMH
cpencTBaMy MH(OPMAITMOHHBIX TeXHOAOTHUH;

6) uHTepeca K OOyUeHUIO U ITO3HAHUIO, AF0O03HATEABHOCTH, T'0-
TOBHOCTH U CIIOCOOHOCTH K caM0o00pa30BaHUIO, IPOEKTHOH U HCCAe-
[OBATEABCKOH IeITEABPHOCTH, K OCO3HAHHOMY BBIOOPY HAIIpaBAEH-
HOCTH ¥ YPOBHH 00y4eHHd B HaAbHEUIIEM;

®opMMPOBaHMS Ky/bTypbl 3[0POBbs

7) oco3HaHUH IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIIEHHUS K
CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3[I0POBBIH 00pa3 3KU3HU, OCO3HA-
HUS IOCAEACTBUY M HENIPUATHUA BPEIHBIX IPUBBLIYEK (yIoTpebae-
HHUS aAKOTOASI, HAPKOTUKOB, KypPeHUs), HEOOXOAUMOCTH COOAIOIe-
HHUS [IpaBHA 0€30MIACHOCTU IIPH OOpAILIEHUM C XUMHYECKHUMH Belle-
CTBaMHU B OBITY H peasbHON KU3HU;

TpyAoBOro BOCMMTAHMSA

8) uHTepeca K IPaKTUIECKOMY U3YUEHHUIO Ipodecchii U Tpyaa pas-
AWYHOTO POfia, YBaXKEHUE K TPYAY U pe3yAbTaTaM TPYLOBOU AeSTeAb-
HOCTH, B TOM YHCA€ HA OCHOBE NIPUMEHEHHUS IIPEeIMETHBIX 3HAHUH 110
XHUMUH, OCO3HAHHOTO BBIOOpa MHAWBUAYAABLHOH TPAEKTOPHUHU IIPOIOA-
JKEHHUS 00pa3oBaHUsd C YIETOM AHYHOCTHBIX MHTEPECOB H CIIOCOOHO-
CTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIeITHOH
IPOPeCCHOHAABHOMN AEITEeABHOCTH U Pa3BUTH HEOOXOOUMBIX yMe-
HHM; TOTOBHOCTD 8IalITHPOBATECS B IIPO(PeCCUOHAABLHOM Cpee;

IKO/I0rMYeCcKoro BOCNMTaHUsA

9) 5KOAOTHYECKHU I1eA€COOOPA3HOr0 OTHOIIIEHHUS K IIPUPOAE KakK
UCTOYHUKY KH3HU Ha 3eMAe, OCHOBe €€ CyIIleCTBOBaHUSsI, IIOHUMAa-
HHS LIEHHOCTHU 30POBOT0 U 6e30macHoro obpasa KU3HH, OTBETCTBEH-
HOTO OTHOIIEHHS K COOCTBEHHOMY (PHU3HUYECKOMY U ICUXUIECKOMY
3I0POBBIO, OCO3HAHHS IIEHHOCTH COOAIOJIEHUS IPaBUA 0E30IaCHOTO
MIOBeIEHUS IIPU paboTe C BEIIEeCTBAMH, a TaK¥XKe B CUTYallUIX, YTPO-
JKAIOIIUX 3[0POBBIO U KU3HU AIOLEH;
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CBA3aHHBIX C OKPYZKaIOeH IIpH- POOHON CPeioi, ITIOBBIIEHHS
YPOBHS 3KOAOTHYECKOH KYyABTYpPbI, OCO3HaHUI TA00aABHOTO
XapakTrepa 9KOAOTHYECKUX IIPO0AEM U ITy- TeH UX pelleHUs
IIOCPENCTBOM METOZOB XHUMUU;

10) 9KOAOTHYECKOI'0 MBIIIACHHS, YMEHHUS PYKOBOJACTBOBATHCH KM
B II03HABATEABHON, KOMMYHHKATUBHON U COITMAABHOM IIPAKTHKE.

MeTanpeaMeTHble pe3ynbTaThbl

B cocTaBe MeTanpenMeTHBIX PE3YABTATOB BBIACATIOT 3HAYUMBIE
A (OPMUPOBAHUS MHPOBO33PEHUA O0IIIeHAYYHbIe [TOHATHS (3a-
KOH, T€OpHs, IPHUHIIUI, TUIIoTe3a, (paKT, CHCTEMA, IIPOIECC, IKCIIe-
PHMEHT U [Op.), KOTOPbIE UCIOAB3YIOTCS B €CTE€CTBEHHO-HAYYHBIX
V4eOHBIX IIpeaMeTax U II03BOASIOT HA OCHOBE 3HAHUM M3 3TUX IIpef-
MeTOB (POPMUPOBATH IIPEIACTABAEHHE O IIEAOCTHOH HaydHOH KapTH-
He MUpa, ¥ VHUBEPCAABHBIE yieOHbIe NeHCTBUA (I03HABATEABHBIE,
KOMMYHUKATUBHBIE, PETyAITHUBHBIE), KOTOpbIE O0ECIIeYHuBaroT (pop-
MHPOBaHHE TOTOBHOCTH K CaMOCTOSTEABHOMY IIAQHHPOBAHUIO U
OCYIIIECTBACHUIO yIeOHOH AesITeALHOCTH.

MeranpeaMeTHbIe pe3yAbTATBI OCBOEHHUS 00pa30BaTEeABHOH IIPO-
IpaMMBbI 110 XUMHUH OTPaKAIT OBAAJEHHE YHHBEPCAABHBIMU II03HA-
BaTEABHBIMHU JAEUCTBUIMHU, B TOM YHCAE:

Bba3oBbIMK TIOrMYECKUMM AeﬁCTBMﬂMM

1) yMeHHEM HCIIOAB30BaTh IIPHUEMBI AOTHUYECKOI'O MBIIIACHHUSI
IIPH OCBOEHUH 3HAHUN: pACKPbIBATh CMBICA XUMHUYECKHUX ITOHATUH
(BBIZEAITH MX XapaKTepHble IIPU3HAKH, YCTAaHABAUBATL B3aHUMO-
CBSI3b C IPYTUMH ITOHSTHIMH), UCIIOAB30BATb ITIOHATHS OAS O0BSIC-
HEHHUS OTHEABHBIX (PAKTOB H SIBACHHH; BBIOMpATh OCHOBaHHUS U
KPUTEPUH AT KAACCU(PUKAIIUN XUMHUYECKUX BEIIECTB U XUMHUYe-
CKHX peakllui; ycTaHaBAUBATh IIPUYUHHO-CAEACTBEHHbIE CBA3HU
MEXIy OOBEKTaMH H3YUEeHHS; CTPOUTb AOTHYECKHE PACCYXKICHUS
(MEAYKTUBHBIE, AeAyKTUBHbIE, [I0 QHAAOTHUH); A€AQTh BBIBOABI U 3a-
KAIOUEHHS;

2) yMeHHeM IIPHUMEHATH B IIPOILIECCE IT03HAHHUS ITOHATHA (IIpei-
METHBIE U METaIllpeIMETHBIE), CHMBOANYECKHUE (3HAKOBBIE) MOLEAH,
HCIIOAB3YEMbIE B XHMHH, [IPe0Opa30BBIBATH IIMPOKO IIPHMEHSIEMBbIE
B XUMHU MOJEABHBIE IIPEACTABACHHS — XHMHYECKHUH 3HAK (CHMBOA
9AEMEHTA), XUMHYecKas (popMyAsa U ypaBHEHHE XUMHUYECKOM peax-
IIUH — IIPHU PEUIeHUH y4IeOHO-TI03HABATEABHBIX 3a7ad; C YIETOM
3THUX MOJEABHBIX IIPEACTABACHUH BBIIBAATH U XapaKTEpPHU30BaThb Cy-
LIEeCTBEHHBIE NIPHU3HAKU U3yIaeMBbIX 00BEKTOB — XUMHYECKUX Be-
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IIIECTB M XUMHYECKHUX PEaKIIHi; BBIIBAATH OOIINE 3aKOHOMEPHO-
CTH, IPUYHUHHO-CAEICTBEHHbIE CBA3H U IIPOTHUBOPEYUS B U3y4aeMbIX
mporeccax M SIBACHHUSX; IIpefaaraTb KPUTEPUU [AS BbIIBACHUS
9THUX 3aKOHOMEPHOCTEH U IPOTHBOPEYHH; CAMOCTOSATEABHO BBIOH-
paTh crocob perreHus y4eOHOM 3amadu (CpaBHHUBATH HECKOABKO Ba-
PHAHTOB pelLIeHUsd, BeIOHpaTh Hauboaee MOAXOISIINE ¢ y4éToM ca-
MOCTOSITEABHO BBIZIEACHHBIX KPUTEPHEB);

Ba30BbIMM MCCIE0BATENBCKMMM JENCTBUAMM

3) yMEeHHeM HCIIOAB30BaTh IIOCTABAEHHBIE BOIIPOCHI B Ka4eCTBE
HHCTPYMEHTa II03HaHHUS, a TAK¥Ke B KA4eCTBE OCHOBBI IAT (POPMHU-
POBaHUS TUIIOTE3BI I10 IIPOBEPKE IIPABUABHOCTH BBICKA3bIBAEMBIX
CYZKII€HHU;

4) npuobpeTeHne OmbITa 110 TAAHHPOBAHHIO, OPraHU3alllud U IIPOo-
BEJIEHUIO VIEHHYECKHX SKCIIEPUMEHTOB: YMeHHe HabAl01aTh 3a XO-
[IOM IIpoIlecca, CaMOCTOSITEABHO IIPOTHO3MPOBATh €r0 Pe3yAbTarT,
hopMyArpoBaTh 00OOIIEHUS H BBIBOABI II0 Pe3yAbTaTaM IIPOBEAEH-
HOTO OITbITa, HCCAEIOBAHUS, COCTABAATD OTYET O IIPOAEAAHHON pa-
Oore;

Pa6oTo¥ ¢ MHdopmaumen

5) ymMeHHeM BBIOHpPATH, aHAAU3HUPOBATH U HHTEPIPETUPOBATD HH-
dopmalHio pa3sAndHBIX BUAOB U (POPM IIPeACTaBAEHH, II0AyYIae-
MYIO U3 Pa3HbIX HUCTOYHHUKOB (HAy4YHO-IIOIyASpHAas AUTEpaTypa XHu-
MHUYECKOTO COJep:KaHUd, CIpaBOYHbIE II0COOHS, pecypchl MHTepHE-
Ta); KPUTHIECKHU OLIEHHUBATh IIPOTUBOPEYUBYIO U HELOCTOBEPHYIO
uH(OpPMAaIIHIO;

0) yMeHHEeM IIPUMEHSITEh Pa3AUYHbIE METOAbI U 3aIIPOCHI IIPH I10-
HCKe U 0TOope MH(MOPMAIMN U COOTBETCTBYIOIIUX AAHHBIX, HE00XO-
JAHUMBIX OAd BBIIIOAHEHHA y‘-Ie6HI:>IX U ITO3HABATEABHBIX 3a1a4 OIIpe-
OeA€HHOTrO THIIa; ITPHOOpPEeTEeHNE ONbITa B 00AACTH HCIIOAB30BaHHUS
I/IHCI)OpMaLII/IOHHO—KOMMYHI/IKaTI/IBHBIX TeXHOAOFHfI, OBAQOEHHE
KYABTypOﬁ AKTHBHOTI'O MCIIOAB3OBaHHUA PA3AUYHBIX ITOMCKOBBIX CH-
CTE€M; CaMOCTOSTEABHO BBIOHPATH OIITHMAABHYIO (DOPMY IIpECTaB-
A€HUS HHQOPMAallU U HAAIOCTPHPOBAThH pellaeMble 3aa4dd He-
CAOKHBIMH CXeMaMHM, AuarpaMMaMH{, APYyTUMH (opMaMu rpadHKu
U UX KOMOWHAIIUSIMU;

7) yMEHHEM HCIOAB30BATh U aHAAHU3UPOBATH B IIpoliecce yueOHOU
U HCCAEIOBATEABCKOM NeATeABHOCTH HH(OPMAILIHIO 0 BAUSHHUU IIPO-
MBIIIIA€HHOCTH, CEABCKOT'0 X03HCTBa U TPaHCIIOPTa Ha COCTOSHHE
OKPYZKAaIOIEN IIPUPOAHOM CPEMBI;
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YHMBEpCa/IbHbIMU KOMMYHUKATMBHBIMM AEMCTBUAMM

8) ymMeHmueM 3a/1aBaTh BOIIPOCHI (B XOA€ AMAAOTA U/ HUAU AHCKYC-
CHH) II0 CYLIECTBY OOCYyKIaeMoH TeMbl, (DOPMYAHPOBATH CBOU IIpes -
AOKEHUS OTHOCUTEABHO BBIITIOAHEHUS ITPEIAOKEHHOH 3a1a4l;

9) nmprobpeTeHHe OIbITA MPE3EHTAIIUN PE3yABTATOB BHITOAHEHHUS
XUMHUYECKOI'0 AKCIIEPUMEHTA (AabopaToOpHOro OIbITa, AabopaTop-
HOH paboThl IO HCCAENOBAHHUIO CBOHCTB BEIECTB, y4eOHOTO IIPOEK-
Ta);

10) 3anHTEpPECOBAaHHOCTH B COBMECTHOU CO CBEPCTHHKAMU II03HA-
BATEABHOM M HCCAEOBATEABCKOH MEITEABHOCTH IIPU PELIeHHN BO3-
HUKAIOIUX IPoOAeM Ha OCHOBe y4éTa OOIIHMX HHTEPECOB M COTAA-
CoBaHUS MO3UIUI (00CyxKAeHUsI, OOMEH MHEHHUSIMH, «MO3TOBBIE
LIITYPMBI», KOOPAWHAIIUSA COBMECTHBIX MAeHCTBUI, oIpeneAcHUe
KPUTEPUEB II0 OIIEHKE KadeCcTBa BRIIIOAHEHHO# paboThl U 1p.);

yHMBepcal’IbeIMVI perynaTMBHbIMU AeﬁCTBMFIMM

11) ymeHHEM CaMOCTOATEABHO OIIPEAEAITh 1LI€AU NeATEeABHOCTH,
IIAQHUPOBATh, OCYILECTBAATH, KOHTPOAHNPOBATh U IIPH HEOOXOIH-
MOCTH KOPPEKTHPOBATh CBOIO AESITEABHOCTH, BRIOUpPATh Hamboaee
appeKTUBHBIE CIIOCOORI pellleHNs yIeOHbIX H [T03HABATEABHBIX 3a-
a4, CaMOCTOSTEABHO COCTaBAATb MAM KOPPEKTHUPOBATBH IIPEIAO-
JKEHHBIN aATOPUTM AEUCTBUH IIPU BBIIIOAHEHUU 3aJaHHUU C YIETOM
IIOAYYEHUS HOBBIX 3HAHUH 00 N3y4aeMbIX 00BEKTaX — BEIIeCTBaX
U peaklUdaX; OLEHUBATh COOTBETCTBHUE IOAYIEHHOI'O pe3yAbTaTa 3a-
SIBA€HHOM I1EAH;

12) ymMeHHEM HCIOAB30BATh M aHAAHU3UPOBATh KOHTEKCTBI, IIPE.-
AaraeMble B YCAOBUH 3aJaHUH.

MpeaMeTHble pe3ynbTaThbl

B cocraBe mpenMeTHBIX PE3yABTATOB II0 OCBOEHHIO 00s3aTEABHO-
IO COZep3KaHUs, YCTAHOBACHHOI'O JaHHOU NMPUMEPHOH paboueil mpo-
rpaMMoO#i, BBIAEASIOT: OCBOEHHBIE OOYJAIOIIUMUCS HAy4YHBIE 3HAa-
HUS, YMEHHS U CIIOCOOBI AeHCTBUH, CIeITU(PUIECKHUE OAT IIPEAMET-
HOM 00AacTU «XUMHSI», BUABI AeITEABHOCTH 10 TTIOAYIEHHIO HOBOTO
3HAHUS, €T0 UHTEPIIPETAIINH, IPeobpa30BaHUIO U IPUMEHEHHIO B
Pa3AUYHBIX YIY€OHBIX ¥ HOBBIX CUTYAIlUsIX.

[IpeameTHBIE PE3yABTATHI IIPEACTABAEHBI 10 TOAaM OOy4YeHUs U
OTpakarmT CPOPMUPOBAHHOCTD ¥ OOYYAOIINUXCA CAECAYIOIINX YMe-
HUH:
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8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMHYECKUX IIOHATHUH: aTOM,
MOAEKYAQ, XUMHUYECKHH 9A€MEHT, IIPOCTOE BEILIECTBO, CAOKHOE Be-
IIIECTBO, CMECh (OQHOPOAHAsI ¥ HEOMHOPOAHAs), BAAEHTHOCTD, OT-
HOCHUTEABHAd aTOMHad U MOAEKyAdpHad Macca, KOAUYeCTBO Bellle-
CTBa, MOAb, MOASpPHAS Macca, MaccoBasl HOAS XUMHYECKOTO JAe-
MEHTa B COEOUHEHWH, MOASPHBIH O0O0BEM, OKCHI, KHCAOTA,
OCHOBAHHE, COAb, DAEKTPOOTPHUIIATEABHOCTD, CTEII€Hb OKUCAEHHS,
XUMUYECKas PeakIys, KAACCU(UKAIUS PeakIUi: peakIUH COeIU-
HEHHUS, PEaKIINHU PA3A0KEHU, PEaKIIUU 3aMeIeHNd, peaKkIuu 00-
MeHa, 9K30- U HAOTEPMUYECKUE PEaKIINU; TeIAOBOH 3¢dpdeKT peak-
IIUY; 90P0 aToMa, SAeKTPOHHBIH CAOH aToMa, aToMHad OpOUTAaAE,
panuyc aroMa, XUMH4YecKad CBA3b, IIOAIPHAas U HelloAgpHas KoBa-
A€HTHad CB3b, HOHHAd CBA3b, MOH, KATHOH, aHHOH, PacTBOpP, Mac-
coBad HOAS BeIeCTBa (IPOLeHTHAT KOHIIEHTPAIIN) B PACTBOPE;

2) unnocmpuposams B3aUMOCBS3b OCHOBHBIX XHUMHUYECKHUX II0-
HATUH (CM. II. 1) ¥ IPUMEHATD 3TH IIOHSATHUS IIPU ONHCAHHUU BEIECTB
U UX IIPEBPAILCHUN;

3) ucnonvzoeams XUMHUYECKYIO CHMBOAUKY [IASI COCTaBAEHUS
dopMyA BelleCTB U YPaBHEHUH XUMHUYECKUX PeaKIlui;

4) onpedeisimb BAACHTHOCTb aTOMOB 9A€MEHTOB B OMHAPHBIX COe-
JUHEHUSX; CTEIIEHb OKUCACHHS SA€MEHTOB B OMHAPHBIX COEIUHEHU-
AX; IIPUHAJAEIKHOCTE BEIIIECTB K OITpeeAEHHOMY KAACCY COeqUHe-
Hull o popMyasaM; BUA XUMHYECKOH CBA3U (KOBAACHTHAS U HOH-
Hasl) B HEOPTAHUYECKUX COEIUHEHUSIX;

S) packpwisams cmoicn [lepuomuyaeckoro 3akoHa . V1. Menaeae-
eBa: IeMOHCTPHUPOBATE ITIOHUMAaHHe [IePHOINIEeCKOY 3aBUCUMOCTH
CBOMCTB XMMHUYECKHX 9A€MEHTOB OT UX IIOAOKEeHHUd B [leproamye-
CKO#l cucTeMe; 3aKOHOB COXPaHEHHs MAacChl BELIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO-MOAEKYASIPHOIO YIeHHs, 3aKOHa ABOrazpo; onu-
cvisame u xapakmepuzogams TabandHyo (opmy Ilepuonmueckoit
CHCTEMBI XHUMHUYECKHX JAEMEHTOB: Pa3AHYaTb IIOHATHS «TAaBHAas
noxrpymia (A-rpymnmna)» u «mobodHad noarpynna (B-rpymma)», ma-
AbIe U OOABIIIME TIEPUOMABI; coomuocums 0O03HAYEHUS, KOTOPBIE
uMerTcsa B Tabauiie «[lepuogudyeckas CUCTEMa XUMUYECKUX DAE-
meHToB . Y. MeHneaeeBa» ¢ YHCAOBBIMH XapaKTEPHUCTHKAMU CTPO-
€HHS aTOMOB XHMHYECKHX IAEMEHTOB (COCTAB W 3apsdfn saapa, obiiee
YHCAO 9AEKTPOHOB U PACIIPEACACHUE UX 10 SACKTPOHHBIM CAOSIM);

6) knaccuguyuposamsv ~ XUMHYECKHE JAEMEHTBI, HeOopraHude-
CKHE BEIIeCTBA; XUMHUYECKHE PEAKIIHU (IO YHCAY U COCTaBYy yda-
CTBYIOIIIUX B PEAKIIUU BEIIECTB, II0 TENAOBOMY 3 eKTY);
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Xapaxmepuzogams (onucvléams) OOIIHE XUMHUYECKHUE CBOMCTBA
BEIIECTB PA3AMYHBIX KAACCOB, IIOATBEPIKAAS OIHCAHNE IIPUME- PAMH
MOAEKYASIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKHUX
pPeaKIiii;

7) npocrosuposéams CBOUCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX Ka-
YEeCTBEHHOI'0 COCTAaBa; BO3MOXKHOCTH IIPOTEKAHUS XUMHYECKUX IIpe-
BpallleHUH B Pa3ANYHBIX YCAOBHSIX;

8) 6viyucasimpe OTHOCUTEABHYIO MOAEKYASIPHYIO UM MOASPHYIO
MaccChl BEIIECTB; MaCCOBYIO JOAI0 XUMHYECKOTO 3A€MeHTa I10 (hop-
MyA€ COEIMHEHHSI; MacCOBYIO [OAIO BEIlleCTBa B PacTBOPE; IIPOBO-
OUTH PACYETHI 110 YPABHEHUIO XUMUYECKON peakIuy;

9) npumensmy OCHOBHBIE OIl€pPaIlMH MBICAUTEABHOH IeSTeAbHO-
CTH — aHAaAHW3 U CHHTEe3, CpaBHEHHUe, 0000IIeHe, CUCTEMAaTH3AIINIO,
KAQCCU(HKAIINIO, BEIIBACHHE IIPUYHMHHO-CAEICTBEHHBIX CBA3eH —
[AS U3YyYEeHUS CBOHCTB BEIIECTB M XHMHYECKHUX pPeakIlUi; ecre-
CTBEHHO-HAy4YHbI€ METOAbI [I03HAHUS — HabAIOJIeHUe, U3MEPEHHE,
MOIEANPOBaHUE, S9KCIIEPUMEHT (PeaAbHBIN U MbICAEHHBIH);

10) creoosams TIpaBHAAM IIOAB30BaHUS XMMUYECKOM IIOCYyAOH U
AabOpPaTOPHBEIM O0OPYyZOBaHUEM, a TAaKXKe IIpaBUAaM OOpalleHUs
C BEILIIECTBaAMU B COOTBETCTBHUU C MHCTPYKIIUAMU I10 BBITIOAHEHHWIO
Aa60paTOPHBIX XUMHUYECKHUX OIBITOB II0 IIOAYYEHHIO U COOHpPaHUIO
razoo0pa3HbBIX BEIIECTB (BOOOPOAA U KHCAOPOAA), IPUTOTOBAECHUIO
PacTBOPOB C ONpPeNeAEHHON MacCOBOM NOA€H PacTBOPEHHOIO BeIle-
CTBa; IIAAHHPOBATH M IIPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI 110
pacIio3HaBaHUIO PACTBOPOB IeAOYEH K KHCAOT C IIOMOIIBI0 MHAMKA -
TOPOB (AaKMyC, (P€HOADPTAAEHNH, METHAOPAHXK U JIP.).

9 KNACC

1) packpvieams cmbici OCHOBHBIX XUMHWYECKUX ITOHSTHH: XHUMU-
YeCKUH 3AEMEHT, aTOM, MOAEKYyAa, MOH, KaTHOH, aHHUOH, IIPOCTOE
BEIIIECTBO, CAOXKHOE BEIIECTBO, BAACHTHOCTD, IAEKTPOOTPHULIATEAD-
HOCTB, CTEII€Hb OKHCAEHHUH, XUMHUYecKas peaklid, XUMHUYecKas
CB$I3b, TE€NAOBOM 3peKT peakIlH, MOAb, MOASIPHBIH 00BEM, pac-
TBOP; 9AEKTPOAUTHI, HEIAEKTPOAUTEI, SACKTPOAUTHUYIECKAS IHUCCO-
MUAIINS, PeakKIMM HOHHOIO oOMeHa, KaTaAu3aTop, XUMHYECKOe
paBHOBecHe, o0paTUMble U HEOOpaTHUMbIE PEAKIINH, OKUCAUTEAD-
HO-BOCCTAHOBUTEABHBIE PEAKIIMU, OKUCAUTEAb, BOCCTAHOBHUTEAD,
OKHUCA€HHE U BOCCTAHOBACHHE, AAAOTPOIHSA, aM(OTEPHOCTb, XHUMHU-
geckasl CBs3b (KOBaA€HTHAad, MOHHAS, MeTasAndecKasl), KpUCTaA-
AWYecKas pelréTKa, KOPppo3Usd METaAAOB, CIIAABBL; CKOPOCTh XUMH-
YeCKOH peakIluH, IIpefeAbHO morycruMas koHieHTparusa ([11K)
BEIIIECTBA,

XUMUA. 8—9 Knacchbl 25



2) wwmocmpuposams B3aHMMOCBSI3b OCHOBHBIX XHUMHUYECKUX IIO-
HATUH (CM. II. 1) ¥ IPUMEHATD 3TU IIOHSTHUS IIPU ONHCAHHUY BEIeCTB
U UX [IpeBpalleHul;

3) ucnoavzoéams XHUMHYECKYI0 CHMBOAHMKY [ASI COCTaBAECHUS
dopMyA BelIeCTB U YPaBHEHUH XUMHUYECKUX PeaKIlui;

4) onpedensimb BAAEHTHOCTb U CTEIIEHb OKMCAEHUS XUMHYECKUX
9AEMEHTOB B COEOUHEHHUSIX PA3ANYHOI'O COCTABa; IIPUHAIAEIKHOCTD
BEIIECTB K OIPeNeAéHHOMY KAACCy COeIWHEHUI 110 hopMyAsam; BUL
XUMHUYECKOH CBA3U (KOBAACHTHAsd, HOHHAd, MeTaAAUdecKasi) B He-
OpPraHUYeCKUX COEeIWHEHUSX; 3apsil HOHA II0 XUMUYeCKOH hopMy-
A€; XapaKTep Cpebl B BOOHBIX PACTBOPaX HEOPTAHUYECKHUX COEIH-
HEHUH, TUII KPUCTAAANYECKOH PemIéTKH KOHKPETHOI'O BEIeCTBa;

S) packpuvisams cmeicn Tlepuonmdyeckoro 3akoHa /1. M. Menneae-
eBa M [AEeMOHCTPHUPOBATH €ro IOHUMAaHUE: Onuchléams u Xapakme-
pusosams TabamdHyo popmy [leproamdeckoll CHCTEMBI XHUMHUUe-
CKHUX 9AEMEHTOB: pa3AHYaTh [IOHATHS «TAaBHas IIOATPYIIA
(A-rpymma)» u «mobounas noarpynmna (B-rpymma)», maasble U 60Ab-
IITHe TIePUOBI; coomHocums 0003HAUEHMsI, KOTOPble UMEIOTCS B IIe-
proaudecKkol TabAHIEe, C YHCAOBBIMH XapaKTePUCTHKAMH CTpPOe-
HHUS aTOMOB XUMHYECKUX 9A€MEHTOB (COCTaB U 3apsif apa, obliiee
YHCAO AEKTPOHOB U PaCIIPeeACHHE UX I10 9AEKTPOHHBIM CAOSM);
00bsicHAmMb ODIIHIE 32aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3A€MEH-
TOB U UX COEAMHEHUH B IIpefieaax MaAbIX IIEPHOJOB U M'AABHBIX IIOJ-
TPYIII C YI€TOM CTPOEHHUS UX aTOMOB;

0) rknaccupuyuposamvy ~ XUMHUYECKHE JIAEMEHTHI;, HeopraHude-
CKHE BEIIeCTBa; XUMHUYECKHE PEaKIIHU (II0 YHCAY B COCTaBy yda-
CTBYIOIIIMX B PEaAKIINHU BEIIECTB, I10 TEIIAOBOMY 3(p(eKTy, 110 U3Me-
HEHUIO CTeleHel OKUCACHUS XUMHUYECKHUX SACMEHTOB);

7) xapaxmepuzosamv (onuceléams) OOIIHE U CIIEIIU(PUIECKUE
XUMHUYECKHE CBOMCTBA IIPOCTBIX U CAOKHBIX BEIIECTB, II0ATBEPXK-
[as OoIMCcaHte IIPHMePaMU MOAEKYAIPHBIX U HOHHBIX ypaBHEHHH
COOTBETCTBYIOIINX XUMHYECKHUX PEAKIINH;

8) cocmasnamy ypaBHEHHUS SAEKTPOAUTHYECKOH MIUCCOIHAIIUHN
KHCAOT, IIIEAOYEH U COAEH; TIOAHBIE U COKPAIllEHHbIE YPaBHEHUL pe-
aKIIMY¥ HOHHOI'0 0OOMeHa; YpaBHEHUS peaKIIuy, [IOATBEePKIAIOITHUX
CYILIeCTBOBaHHE T€HETHYECKOH CBS3K MEXKY BEIlleCTBAMHU pa3AHd-
HBIX KAACCOB;

9) packpvisams CYIIHOCTH OKHCAUTEABHO-BOCCTAHOBUTEABHBIX
peakIui IoCPeACTBOM COCTABACHHS SAEKTPOHHOIO OasaHca 3THUX
peaxknuu,

10) npoenosuposams CBOMCTBa BELIECTB B 3aBUCHUMOCTHU OT HUX
CTPOEHHS; BO3MOXKHOCTH IIPOTEKAHUI XUMHUYECKUX ITpeBpalleHUH
B Pa3AHMYHBIX YCAOBUSIX;
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8bLIYUCAMb OTHOCUTEABHYIO MOAEKYASIPHYIO U MOASIPHYIO MaCChl
BEILeCTB; MAaCCOBYIO JOAID XHUMHUYECKOI'0 9A€MEHTa I10 (hOP- MyAe
COeUHEHMS; MaCCOBYIO JIOAIO BEILIECTBA B PACTBOPE; IIPOBO- AUTH
pacYéThl 110 YPaBHEHUIO XUMUYECKOU peaKIIuy;

11) cneoosams TIpaBHAAM IIOAB30BaHUS XUMUYECKOH ITIOCYHOH U
AabOpPaTOPHBIM O0OPYyZOBaHUEM, a TaKXKe IIpaBUAaM obpalleHUs
C BEILIEeCTBaAMH B COOTBETCTBHH C MHCTPYKIIUSIMHU I10 BBIIIOAHEHUIO
Aa60paTOPHBIX XUMHYECKHUX OIBITOB II0 IIOAYYEHHIO U COOHMpPaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa M YTAEKHCAOTO ras3a);

12) nposooums peaxiiuu, HNoATBEPKAAIONINE KadyeCTBEHHBIN Co-
CTaB PA3AWYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IIyTEM XAOPUI -
opoMmun-, nonuna-, kapboHar-, pocdar-, CHAUKAT-, CyAb(aT-, TH-
JOPOKCH/I-UOHBI, KATUOHBI aMMOHHUS U MOHBI U3YYE€HHBIX METAAAOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

13) npumensimps OCHOBHBIE OIlEpallUN MBICAUTEABHOM NEesaTeAbHO-
CTH — aHaAW3 U CHHTE3, CpaBHeHHe, 0000IIeHne, CHCTeMaTU3aIlnIo,
BBIIBAEHHE NPUYHUHHO-CACICTBEHHBIX CBsI3el — [AS H3yYEeHHS
CBOMCTB BEIIIECTB U XUMHYECKUX PEaKIUH; €CTECTBEHHO-HAy4YHbIE
MeTOAbI ITIO3HAHUA — HabOAIOeHMe, N3MepeHIe, MOIEANPOBAHHUE,
9KCIIEPUMEHT (PeaAbHbIH U MBICA€HHBIH).
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TEMATUYECKOE NJAHNPOBAHMUE

Bcero 136 4, U3 HUX 7 4 — pe3epBHOe BpemA

8 KJIACC

(2 4 B Hegento, Bcero 68 4, U3 HMX 3 4 — pe3epBHOE BpeMs)

IIpnMmepHbIe TeMbI,
PackpbIBaroIIye JAaHHBIV
pasmest nporpamMmal,
¥ KOJIMY€eCTBO YacoB,
OTBOIVMOE Ha X 3y4eHme

OcHoBHOe comep>KaHVe

OcHOBHBIE BUOBI AT IbHOCTU
o0yuJarommxcs

Paznen 1. [lepBonayajbHble XHMHYECKHE ITOH

situst (20 4)

Tema 1. XuMusa — Ba>kHas
00J1aCTh €CTeCTBO3HAHMA U
NpPaKTHUIeCKO JesATeTbHO-
CTH YejIoBeKa

(54

[Ipenmer xuMuu. PoAb XUMUU B 3KU3HU
yeaoBeKa. XUMHUL B CUCTEME HayK.
MeTomp!l TTO3HAHUSA B XUMHUH.

Teaa u BeulecTBa. PU3NYECKUE CBOMCTBA
BEIIECTB. ATrperaTHOe COCTOsSTHHE
BellecTB. YUCThIE BENIECTBA U CMECH.
Criocobr1 pasneaenus cmeceii. Pusmye-
CKHE U XUMHU4YecKue aBaeHus. [Ipusna-
KH U YCAOBHS IIPOTEKAHUT XUMHYIECKUX
peaxui.

3HAKOMCTBO C [TpaBHUAAMH 0E30I1aCHOCTH
u npuéMaMu paboTbl B XUMHYECKOH
AabopaTOPHH.

HemMoHCcTparmmn

1. AabopaTopHoe o6opymoBaHUE.

2. Pasau4HbI€ BUIbI XUMUYECKOMH
TIOCYBI.

6 PackpbIBaTh CMBICA U3y4aEMBIX
TIOHATHH.

6 PackpbIBaTh pOAb XMMHU B IIPUPOJE U
JKHU3HU Y€AOBEKA, €€ CBS3b C APYTUMU
HayKaMHU.

6 PazanyaTh YHUCThIE BEIIIECTBA U CMECH;
OTHOPOAHBIE U HEOAHOPOAHBIE CMECH.

6 PazanuaTh pU3HUecKre U XUMUYeCKHUe
SIBACHUS.

6 OnIpeneAsaTb IPU3HAKH XUMUYECKUX
peaxuui ¥ yCAOBUL UX IIPOTEKAHUS.

6 CaemoBaTh ITpaBUAAM II0AB30BAHUS
XUMHUYIECKOH ITOCYI0Y U Aa00paTOPHBIM
obopyoBaHueM, a TaKKe IIpaBUAAM
obpallleHus ¢ XUMUYEeCKHUMHU Bellle-
CTBaMH B COOTBETCTBUU C UHCTPYKIIUI-
MH II0 BBIIIOAHEHUIO ITPAKTUYECKUX
pabor.




1920ed 6—8 "BMWUX

6¢

3. O6pas1ibl BEIIECTB.

4. Criocobrl pasmeaeHus cMeceit (prab-
TpOBaHUE, BbIIAPUBAHUE, TUCTHAAS-
1y, xpoMmarorpadus).
JIaGopaTopHbIe M IIpaKTUIecKne
paboTbr

Jlabopamopnuie onvimpi:

Omnncanue (PU3UIECKUX CBOMCTB BEIIECTB.
PasnmeaeHue cMecHu ¢ ITIOMOIIBIO MarHHUTA.

IIpakmuueckue pabombi.

No 1. IIpaBuaa paboTsl B aAabopaTopuu
U IpUEMBI obpalleHus ¢ AaG0PaTOPHBIM
o60pyIOBaHHEM.

No 2. PazneaeHue cMecel (Ha IIpuMepe
OYHCTKH IIOBAPEHHOH COAH)

6 [TaaHUpOBaTh U IPOBOAUTE XUMUUE-
CKHH 3KCIIEPUMEHT I10 U3YYEHUIO U
orrcaHuio PU3NIECKUX CBOHUCTB
BEIIIECTB, CIIOCOO0B pa3eAeHUus cMecei
BEIIIECTB.

6 Vcrioab30BaTh IIPU BBITTOAHEHUU

y4ebHBIX 3a1aHuil U B IIpoliecce

HCCAEIOBATEABCKOH eI TeABHOCTH

Hay4HO-IIOIYAIPHYIO AUTEPATYPY

XHUMHYECKOT'0 COZIEePKaHUs, CIIPaBOY-

HbIe MaTepHanbl, pecypcel HTEpHETA.

BricTpauBath pa3dBépHyThIE IHCHMEH-

HBbI€ M yCTHBIE OTBETHI C OIIOPOH Ha

nHMOPMAITHIO U3 YIeOHUKA U CIIPABOY-

HBIX MaTepPHaAOB, TPAMOTHO HCIIOAB30-

BaThb U3y4E€HHbIN IIOHATHUHHBIN anmnapat

Kypca XUMHU

o

Tema 2. BermecrBa
¥ XMMUIecKye peaKImm
(154)

ATOMBI U MOAEKYABI. XUMHYIECKHE
9A€MEeHTBI. 3HaKU (CHMBOABI) XUMHUYe-
CKHX 9A€MEHTOB. [TpocThble U CAOKHBIE
BEIIIECTBA. ATOMHO-MOAEKYASIPHOE
y4IeHHe.

Xumundeckasa popmyasa. BareHTHOCTD
aTOMOB XHMHUYECKUX 9AEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCH-
TeAbHad aToMHas Macca. OTHOCHUTeAbHAs
MOAEKyAdpHas Macca. MaccoBas 10As
XHUMHYECKOT0 DAEMEHTa B COEIUHEHWH.
du3puyecKue U XUMHYECKHE IBACHUS.
Xumudeckasa peakius. [IpusHaku

U YCAOBHS ITPOTEKAHHUS XUMHYECKUX
peakuyi. XUMHU4YEeCKUE YPaBHEHU.

6 IIpUMEHATH eCTeCTBEHHO-HAYIHBIE
MeTOMbI II03HAHUS (B TOM UHCAE
HabAlOIeHUEe, MOLEANPOBAaHIE, dKCIIe-
PHMEHT) ¥ OCHOBHBIE OIlepaIliu
MBICAUTEABHOM [eITEeABHOCTH (CpaBHe-
HUE, KAACCU(PUKAIINA) IAS U3yIEeHUs
BEIIECTB U XUMHUYIECKUX PEaKIIHii.

6 PacKpBIBATH CMBICA U3yIaeMbIX
TIOHATUM U 3aKOHOB U IIPUMEHATH 3TH
IIOHATHS IIPU OIIMCAHUU CBONCTB
BEIIIECTB U UX [IPeBpAaIleHNH.

6 Pazan4daTh (PU3UIECKUE U XUMHUYECKUe
ABACHHS, OOBSICHATH UX CYIIHOCTE C
TOYKU 3PEHUSI aTOMHO-MOAECKYASIPHOTO
yVIeHHd.
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IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

THUIIBI XUMHYECKHUX peaKIUi (coequHe-
HUSI, PA3A0KEHHs, 3aMeIIeHMUsI, 0OMeHa).
3aKOH COXpaHEHHs MacChl BEIIECTB.
M. B. AOMOHOCOB — y4€HBIN-3HIIUKAO-
HEeIUCT.

HemMoHcTpanmmn

dusnueckye IBACHUS (pacTUpaHHue
caxapa B CTyIIKe, KHIIEHHE U KOH/IeHCa-
s BOOBI U T. 1.).

XHUMHUYECKHE IBACHHUA (TOPEHHE CBEYH,
pa3AoXKeHHe caxapa, B3auMoAeicTBHe
CEePHOM KHCAOTBI C XAOPHIOM DapHsd,
pasaoxkeHue ruapokcuaa meau(ll), Bza-
UMOJIeHCTBHE K€eAe3a C CEPOH, B3aUMO-
NeHCTBHE KeAe3a C PACTBOPOM COAM
menu(Il)).

OTBIT, UAAIOCTPHPYIOIIHUI 3aKOH CoXpa-
HEHUS MacChI.

JTaGopaTopHbIe M IpaKTIecKne paboThl
Jlabopamoptuvle onvimul:

TIpumeps! PU3UIECKUX IBACHUH ([1AAB-
A€HHE BOCKa, TassHHUE ABIA).

6 OTIpeneAsaTh IPU3HAKH XUMHUIECKUX
peaxIui, yCAOBHUS UX IIPOTEKAHUSI.

6 OOBICHATH CYLUTHOCTH (PU3NIYECKUX U
XUMHUYIECKUX IBACHUM C TOUYKH 3PEHUS
aTOMHO-MOAEKYAIPHOTO YIEHHUSI.

6 KaaccuuiupoBaTh XUMHUUECKHIE
PeaxIuu (II0 YHUCAY U COCTaBY PEarupy-
IOIINX U 00Pa3yIOINXCs BEIIECTB).

6 CocTaBAITH (POPMYABI OMHAPHBIX

BEIIIECTB 10 BAAEHTHOCTH U OIPEIEASITh

BaAE€HTHOCTB 110 (POPMyAaM BEILIECTB.

PaccraBaaTh Koa(h(pULIIHEHTE! B ypaBHe-

HUSAX XUMHUYECKUX PEaKIIHA.

6 CaeoBaTh IpaBHAAM [TOAB30BAHUS
XUMHUYECKOH IIOCYI0U 1 AaG0PaTOPHBIM
o0opynoBaHUEM, a TaK¥XKe IPaBHUAAM
obpallieHHs ¢ BEIIECTBAMH B COOTBET-
CTBUH C HHCTPYKIIUSIMHU I10 BBIIIOAHE-
HUIO Aa60paTOPHBIX XUMHUYECKUX
OIIBITOB.

6 VICII0AB30BATh IIPU BBIIIOAHEHUU
y4eOHBIX 3a1aHUil U B IIPOLIECCe
HCCAEIOBATEABCKOH NeATEABHOCTH

o
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[IprMepBl XUMUYECKHX IBACHUHN
(mpokasnBaHNE MEIHOH IIPOBOAOKH,
B3aUMOAEHCTBHE MeAa C KUCAOTOH).
Mozean aTOMOB B MOAEKYA.

Boviuucaenus

— OTHOCHUTEABHON MOAEKYAAPHOU
MAacCChI BEIIIECTB;

— MaCCOBOH JIOAH XHMUYECKOTO SAEMEH-
Ta 110 POPMyAE COETUHEHUS

HayYHO-TIOIIYAIPHYIO AUTEPATYPY
XHUMHYECKOT0 COAEPZKAHUA, CIIPABOY-
HBIE MaTepHuaarl, pecypcel HTepHETA.
BricTpauBaThk pa3BépHyThIE INCHMEH-
HbIE U YCTHBIE OTBETHI C OIIOPOU Ha
nHMOPMAITHIO U3 YIeOHHUKA B CIIPaBOY-
HBIX MaT€PHAAOB, IPAMOTHO HCIIOAB30-
BaTb U3Y4YEHHBIN HOHATUHWHBIN anmnapar
Kypca XUMHUH

o

Paspen 2. BaxxHene nmpeacTraBuTe /I HeopraHide

ckmx BerrecTs (30 u)

Tema 3. Bo3agyx. Kucopon.
ITousiTrie 00 oKcmmax
(59

Bosnyx — cmecs razos. CocTaB Bo3ayxa.
Kucaopos — 2AEMEHT U IIPOCTOE BEILIE-
cTBO. O30H — aAAOTPOIIHAS MOV (pUKA-
U4 Kkucaopoga. HaxoxkaeHne KUCAOPO-
Ja B IIpupone, GU3NIeCKHe U XUMHIe-
CKHe CBOMCTBaA (peaKIIMHU OKHUCAEHHUS,
ropeHHe). YCAOBHA BO3HUKHOBEHHS U
IIpeKpalleHusa ropenud. [lonarue

00 oKkcHIax.

Cr10co0BI IOAYYEHHMS KHCAOPOZa B
Aab0paTOPUHU M IIPOMBIIIACHHOCTH.
[TpumeneHne Kucaopona. Kpyrosopor
KHCAOPOZA B IIPUPO/IE.

TemaoBo# 3(ppeKT XUMUIECKOH peak-
U, TIOHSATHE O TEPMOXUMUIECKOM
YpPaBHEHHH, 9K30- U SHAOTEPMUYECKUX
peaKIusax.

6 PackpbeIBaTh CMBICA H3y4IaEMBIX
MOHATHUM U IPUMEHSITH 3TU OHATHS
1P ONMCAaHUH CBOMCTB BEIIECTB U UX
peBpaIlEeHNH.

6 XapaKTepHU30BaTh (OIIUCHIBATB)

cocTaB Bo3ayxa, (PU3UIECKHE U XU-

MHYECKHE CBOMCTBa KHCAOPOAA,

CIIOCOOBI €T0 IIOAYUYEeHHS, IPUMEHEHNE

U 3Ha4YEHHUE B IIPUPOJIE U KU3HHU

4eAOBeKa.

CpaBHUBaTh PEAaKIIUU FOPEHUT U

MEJACHHOI'O OKHCACHHUS.

6 CobupaThb IPHOOPEI AAST ITIOAYIECHHST

KHCAOPOJA (BBITECHEHHEM BOMbI U

BO34yXa).

PacriosHaBaTh ONBITHBIM IIyTEM

KHCAOPOLL.

o

o
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IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

ToramBo (HEe(PTH, yTOAb 1 METAaH).
3arpsisHeHHe BO3[yXa, CIIOCOOBI ero
NIpeOTBPAIlEHNs. YCHACHNE IIaPHUKO-
Boro 3dperTa, pa3pylieHre 030HOBOTO
CAOSI.

HemMoHCcTparmmn

BzaumopetictBue ¢ocdopa, cepsl

U JKeAe3a C KHCAOPOAOM (BO3MOZKHO
HCIIOAB30BAHUE BUIEOOIILITOB).
OmpeneseHne comepKaHNT KHUCAOPOJA
B BO3/yXe.

OmBITHI, IEMOHCTPUPYIOLINE YCAOBHUS
BO3HUKHOBEHHUS U IIPEKPAIleHHI
TOPEHUS.

JIaGopaTopHBIe M IIpaKTUIecKIe
paboTsI

JlabopamopHhwiii onvim:

O3HakoMAeHUE ¢ 00pa3aMy OKCHIOB.
IIpaxmuueckas paboma:

Ne 3. TToaydyeHue 1 cobupaHue KUCAOPO-
[a, U3y4EHHUE €ro CBOMCTB.

6 Mlcrioanb30BaTh XUMHUYECKYIO CHMBOAK-

Ky OAd COCTaBACHUA CbOpMyA BEIIIECTB,
MOAEKYAAPHBIX ypaBHeHI/Iﬁ XHUMHYE-
CKHX peaKL[I/Iﬁ C y9aCTHUEM KHCAOPOOA.

6 OOBACHATH CYILIITHOCTH 3KOAOTHYIECKHUX

IpobAEM, CBSI3AHHBIX C 3arpsS3HEHHUEM
BO3MyXAa.

6 CaemoBaTh IpaBUAaM Ge30macHoi pabo-

o

TBI B AA0OPATOPHUU IIPH UCIIOAB30BAHUHU
XHUMHUYECKOH ITOCyAbI ¥ 060pyAOBaHHS,
a TakxKe IIpaBHAaM OOpallleHHs C
TOPIOYUMHU BEIIECTBaAMU B 6I)ITy.
[IaaHMpPOBATE U OCYIIIECTBASTE HA
IIPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
IIPOBOAUTH HAOAIOEHNS, NEAATD
BBIBOJIBI 110 PE3yAbTATAM KCIIEPU-
MEHTA.

YyacTBOBaThk B COBMECTHO pabore

B I'PYIIIIE.

Hcmoab3oBaTh IIPU BBIIIOAHEHUU
y4eOHBIX 3aflaHUH U B IIpoliecce
HCCAEIOBATEABCKOH NE€ATEABHOCTH
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Boviuucaenusn

— MOAEKYASIPHOM MaccChl KHCAOPOAA
U1 030Ha Ha OCHOBaHHU aTOMHOIM MacChI
XUMHYECKOTO SIAEMEHTA

Hay4YHO-IIONYASIPHYIO AUTEPATYPY
XUMHYECKOTO COZlepKaHU4, CIIPpaBO4-
HblE MaTepHuaabl, pecypcel MHTEpHETA.

6 BeicTpanBaTh pa3BépHYThIE INCEMEHHbIE
U YCTHBIE OTBETHI C OITOPO# Ha nH(OopMa-
U0 U3 y4eOHUKA U CIPAaBOYHBIX MaTe-
PHaA0OB, IPAaMOTHO UCIIOAB30BATh U3Y4EH-
HBIN IOHATHUHHBIN annapar Kypca XUMHUHU

Tema 4. Bogopon.
ITousTHe 0 KmuciIoTax
¥ COJISAX

(54)

Bomopoa — 3AeMEHT M IIPOCTOe Bellle-
crBo. Haxoxnenwue B mpuposae, pusmnde-
CKHe U XUMHUYECKIHe CBOMCTBA (Ha
[puMepe B3aUMOAEUCTBUS C HEMETaAAA-
MH U OKCHUIAMU METAAAOB), IIPUMEHE-
HUE, CIIOCOOBI ITIOAYYEHUS.

[ToHSATHE 0 KHCAOTAX U COASIX.

HemMoHcTparmm

IToaydenue, cobupaHue U paclo3HaBa-
HHeE Bojopoza.

F'openune Bomopoaa.

BsaumoaeiicTBre Bogopoaa ¢ OKCUIAOM
meznu(Il).

JIaGopaTopHbIe M IpaKTUYIecKue
paboTsr

Jlabopamopnuiii oneim:

BzaumMmogelicTBHE KUCAOT C METAAAAMU.
IIpaxmuueckas paboma:

No 4. TToayueHnue u cobupaHue BoAOPOAA,
H3ydUeHHE €r0 CBOMCTB.

6 PacKphIBaTb CMBICA H3y4a€eMbIX ITOHSI-
TUH ¥ IPUMEHSTH 3TH IIOHATUL IIPU
OITMCAHUU CBONCTB BEIIECTB U UX
IIpeBpAalCHUH.

XapakTepHu3oBaTh (OIIUCHIBATD)

dusznUecKre U XUMHYECKHEe CBOHCTBA

BOZIOPO/a, CIIOCOOBI €TI0 TI0AYYEHUH,

IIpUMEHEHHE.

Cobupath mpubop AAST IOAYIEHHUS BOIO-

pozaa.

6 1ICII0Ab30BATb XUMHUUECKYI0 CUMBO-
AVIKY JASl COCTaBAEHHS (DOPMyA
BEIIECTB, MOAEKYASIPHBIX YPaBHEHUH
XUMHYECKHUX PEAKIIUH C y9acTHEM
BOZIOpOAA.

6 CaemoBaTh IpaBHAaM 0€30I1aCHOM
PaboTEI B AaOOPaTOPUHU IIPU HUCIIOAB-
30BaHHUHU XUMHYECKOH ITOCyabl U
obopynoBaHUd, a TaKKe [IpaBHAAM
obpalleHus ¢ FrOpIOYNMH BeIleCTBaMHU
B OBITY.

o

o
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IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpaMmsl,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

Bwruucaenus

— MOAEKYASIPHOM Macchl BelllecTBa Ha
OCHOBaHHUHU aTOMHOM MacChbl XUMHYeE-
CKHUX DAEMEHTOB

6

o

[TAaHUPOBATH U OCYIIIECTBASITEH Ha
IPaKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOAUTHL HAOAIOIEHHUSI, AEAATH
BBIBO/IBI [10 pe3yAbTATaM 9KCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHO# paboTe B
rpyIme

Tema 5. KosmmuecrBeHHBIE
OTHOIIEHMS B XVUIMUM
(44

Koanugectso BemiectBa. Moabs. Moaap-
Hag Macca. 3akoH ABorazapo. Moasap-
HBIM 00BEM ra3oB. Pac4yéTsl 110 XuMUYe-
CKHUM YpaBHEHUSIM.

HemMoHcTparms

O6pasIpl BEIIeCTB KOAUYECTBOM 1 MOAB.

Bbvruucaenus

— 00BéMa, KOAMYECTBA BEIIECTBA ra3a
10 €r0 U3BECTHOMY KOAUYECTBY Bellle-
cTBa HAH 00BEMY;

— 00BbE€MOB ra30B I10 yPABHEHUIO
peakIu Ha OCHOBe 3aKOHa 00'BEMHBIX
OTHOILIEHUY I'a30B

o

PaCKpI:IBaTI) CMBICA U3yd9a€MBbIX
HOHATHM U IPUMEHSTE 9TH IOHATHS,
a TaKXKe€ U3YYE€HHbIE 3aKOHBI U TEOPHUU
JAd PELIEHUs PacdEéTHBIX 3a1a4.
BEIMHCAATE MOASPHYIO MACCy BEILIECTB;
KOAHMYECTBO BEIIlECTBa, 00BEM rasza,
Maccy BEIIEeCTBa;

[IpoBOAMTE PACYETEI IO YPABHEHHUIM
XHUMHYECKHUX peaKHHfIZ KOAHUYECTBA,
00BE€Ma, MacChl BEIIECTBA 110 U3BECTHO-
My KOAMYECTBY, 00BEMY, Macce peareH-
TOB HWAH IIPOAYKTOB PEAKIIUHU.

6 BeicTpanBaTh pa3BEPHYTHIE INCHMEH-

HbIE U yCTHBIE OTBETHI C OIIOPOI Ha UH-
dopmaruro 13 yaeGHUKA U CIIPaBOYHBIX
MaTepHasoB, FPaMOTHO HCIIOAB30BaTh
U3y4YEHHBIN [IOHATUUHBIN annapar
Kypca XUMHH
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Tema 6. Boga. PacTBopBbI.
ITousiTe 00 OCHOBaHMIX
(54)

duznyecKre CBOMCTBA BOAbI. AHAAN3
U CHHTE3 — MEeTOIbI U3YYEHUT COCTaBa
BOJIBI.

XuMudecKrue CBOMCTBA BOABI
(peakiu ¢ MeTanAaMU, OKCHIAMU
METaAAOB U HEMETAAAOB).

CocraB ocHoBaHuii. [ToHarue 06 UHIU-
KaTopax.

Bopa kak pactBoputreab. PacTBopEI.
PacTBOpHMOCTE BemiecTB B BoAE.
HachbIleHHbIe U HEHACKIIIIEHHBIE
pactBopbl. MaccoBas qoAd BellecTBa B
pactBope.

Poab pacTBOpPOB B IIpHUpOE U B JKU3HU
yeaoBeKa. KpyroBopoT BoAbI B IIPUPOJE.
3arpga3HeHne IPUPOAHBIX Boa. OxpaHa
U OYHCTKA HPUPOIHBIX BO.

HemMoHcTparmm

OAEKTPOAN3 BObI; CUHTE3 BOIBI;
B3aUMOJEHCTBHE BOJBI C METAAAAMH
(Na, Ca) (B0O3MO2KHO HCIIOAB30BaHUE
BHIEOMAaTEPHAAOB).

PacTtBopeHME BEMIECTB C PaA3AMIHON
PacTBOPHMOCTEIO.

HccaenoBaHNe pacTBOPOB KHUCAOT B
IIeAOYeH C IIOMOIIBI0 HHIHUKATOPOB.

JIaGopaTopHBIe M IIpaKTUIecKre
paborsl

[Ipakmuueckas paboma:

No 5. ITpuroroBA€HHE PaACTBOPOB C
oInpeneA€HHON MacCOBOU I0AEU pac-
TBOPEHHOTI'O BEIIECTBA.

6 PacKkpeIBaTh CMBICA U3y4aeMBbIX
HOHATHH U IIPUMEHSITE 3TH NOHATHUSA
IIPH ONKCAHUU CBOMCTB BEILIECTB U UX
IIpeBpPAlIEHUM.
XapaKTepu3oBaTh (PU3UIECKUE U
XUMHYECKHE CBOMCTBa BOIRI, €€ POAB
KaK PacTBOPUTEAS B IIPUPOIHBIX
IIpoleccax.
6 CocTaBAATh ypaBHEHUA XMMHYIECKHX
peaknuii ¢ y49acTHEM BOJBI.
6 OOBACHATD CYIIIHOCTb 9KOAOTHYECKUX
pobAeM, CBS3aHHBIX C 3arPI3HEHHUEM
IIPHUPOAHBIX BOJ, CIIOCOOBI OYHCTKHU
BOBI OT IPHUMECEH, MEPEI IO OXPaHe
BOJI OT 3arpA3HEHHS.
[IaaHMpPOBATE U OCYIIIECTBAATH Ha
IIPaAKTHKE XUMHUYIECKHE OKCIIEPUMEHTHI,
IIPOBOOUTH HAOAIOEHUS, 1EAATh BbI-
BOIbI II0 pe3yAbTaTaM 3KCIIEPUMEHTA.
6 CaemoBaTh IpaBUAaM 6e30macHOM
paboThI B Aa60paTOPHU IIPU UCIIOAB30-
BaHUU XUMUYECKOH ITOCy bl U 060pyHo-
BaHMS.
[TpoBOAUTE BEIMHCACHUSA C IPUMEHEHU-
€M IIOHATHUS «MaccoBasd [IOAd BEIECTBa
B PacTBOPE».
Hcnoap30BaTh IIPU BBIIIOAHEHUH
y4ueOHBIX 3aJaHUi U B IIpOIlecce
HCCAEI0BATEABCKOH NeATEeABHOCTH
Hay4HO-TIOIYAIPHYIO AUTEPATYPY
XHUMHYIECKOT0 COZIEPzKaHUs, CIIPaBOd-
Hble MaTepHuanbl, pecypcel MHTEpHETA.

o

o

o

o
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IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIbI AeATeTLHOCTH
oOyuarommxcst

Bwruucaenus
— C HCIIOAB30BaHUEM ITOHSITHUS «MaCCO-
Basi JOAS BEIIlECTBA B pacTBOpe»

BricTpauBaTh pa3BEpPHyThIE ITMCbMEH-
HbI€ U YCTHBIE OTBETHI C OIIOPOM Ha
HH(MOPMAIIHIO U3 YIeOHHUKA U CIIPABOY-
HBIX MATEPHAAOB, TPAMOTHO HCIIOAB30-
BaTh U3y4YEHHBIN IIOHATUNHBIN anmnapar
Kypca XUMHUHU

Tema 7. OcHOBHBIE KJIaCChI
HeopraHMIecKmx
cOoeITHeHU

(114

Kaaccudukanysa HeOPraHUIECKHUX
COEIMHEHHUI.

Okcupapl: cocTaB, KAacCU(pHUKAIIHS
(ocHOBHBIE, KUCAOTHEIE, aM(OTEPHEIE,
HecoAeobpasyrolye), HOMEeHKAATypa
(MexxayHapoaHas M TPUBHAAbHAH).
IToayuyeHne 1 XMMHYECKHE CBONMCTBA
KHCAOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCH/IOB.

OcHoBaHUS: cOCTaB, KAaCCU(UKAIINSI,
HOMEHKAATypa (MexXAyHapoaHasa 1
TpUBHAAbHAL), (PU3UIECKHE U XUMHIYe-
CKHe€ CBOMCTBA, CIIOCOOBI ITOAYIEHUS.
KucaoTsl: cocraB, KaaccUpUKaIIU,
HOMEHKAATypa, (hu3UIecKrue U XUMUde-
CKHe CBOMCTBA, CIIOCOOBI ITOAYIEHUSI.
Pan akTHBHOCTH METaAAOB.

o

KaaccudpunupoBats n3ydaemble
BEIIECTBA I10 COCTaBy U CBOMCTBAM.
CocTaBagaTh (POPMYABI OKCH/IOB,
KHCAOT, OCHOBaHHUM, COAEH 1 Ha3bIBATh
HUX 110 MEeXKIAyHapOoAHOU HOMEHKAA-
Type.

[TporHo3upoBaTh CBOMCTBA BELIECTB HA
OCHOBE O0IIMX XUMHUYECKHUX CBOHCTB
HM3Y4YEHHBIX KAACCOB/TPYIIII BEILECTB,
K KOTOPBIM OHH OTHOCHATCH.
CocTaBAATh MOAEKYAIPHbBIE YPaBHE-
HHS peaklUi, HAAIOCTPHUPYIOIMX
XUMHUYECKHE CBOMCTBA U CIIOCOOBI
IIOAYY€HHS BEIIECTB U3yYEHHBIX
KAACCOB/TPYIII, a TaK¥Ke II0ATBepKIa-
IOIINUX M€HETUYECKYIO B3aUMOCBI3b
MEXKIy HUMHU.
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Coau (cpenHHUe): HOMEHKAATYPA,
CIIOCOOBI TTOAYUEHUsI, B3aUMOAEHCTBHE
CcoAell C MeTaaraMU, KUCAOTAMH,
IIEAOYaMH U COASIMH.

leHeTHyecKas CBA3b MEXKIY KAACCAMHU
HEOPraHUYECKUX COETUHEHUH.

HemoHCcTpanym

O6pasIbl HEOPraHUYIECKUX BEIIECTB
Pa3AUYHBIX KAQCCOB.

B3aumozeticTBUE pacTBopa CEpHOU
KHUCAOTHI ¢ okcuaom Mmenwu(Il).
Peakiiua HediTpasnusaiyn.

BeiTecHEHHE OMHOTO MeTaara APYTHM U3
pacTBOpa COAH.

JIaGopaTopHbIe M IpaKTUYIecKme
paboTer

Jlabopamopuvie onvimoi:
BsaumopeiicTBHe KHCAOT C METAAAAMH.
IToayyeHHnEe HEPACTBOPHUMBIX OCHOBAHHUH.
BsauMopeiicTBre HEPACTBOPHUMBIX
OCHOBaHHH C KMCAOTaMH.

Pasaoxxenwue runporcuna menu(ll) mpu
HarpeBaHUH.

IIpakmuueckas paboma:

No 6. PerteHre 3KCIIEpUMEHTAABHBIX
3aga4 1o TeMe «OCHOBHBIE KAACCHI
HEOPraHWYEeCKUX COEANHEHUMN.

Boviuucaenua
— II0 YPaBHEHUAM XUMHYECKHUX PEaKITUH

6

o

[Tpon3BOAUTE BEIYMCAEHHUS 110 ypaBHE-
HHUAM XUMHYECKHX PEaKIIuH.
[TaaHMpOBATE U OCYLIECTBASTE Ha
IPaKTHKE XUMHUYECKHE SKCIIEPUMEHTEI,
IIPOBOAUTE HaOAIONEHMS, NeAaThb
BBIBOJIBI 110 Pe3yAbTaTaM 3KCIIEPHMEHTA.
CaenmoBaTh IIpaBHAaM 0€30ITaCHOU
paboThl B Aa60OPaTOPHUH IIPU HCIIOAB30-
BaHWK XUMHYECKOH IOCYyAbI U 060pyI0-
BaHMA.

Hcnoabp30BaTh IPHU BBIITOAHEHUH
y4ueOHBIX 3aJaHUi U B IIpoIlecce
HCCAEOBATEABCKOH IEATEABHOCTH
Hay4HO-TIOIYAIPHYIO AUTEPATYPY
XHUMHYIECKOT0 COZIEPKaHMs, CIIPaBOY-
HbIE€ MaTepHaAbl, pecypcel lHTEepHETA.
BricTpanBaThk pa3BépHyThIE INCbMEH-
HBIE€ M YCTHBIE OTBETHI C OIIOPOH Ha
nHGMOPMAIIHIO U3 YIeOHHUKA U CIIPAaBOY-
HBIX MaTE€PHaAOB, TPAMOTHO HCIIOAB30-
BaTh U3yYEHHBIN IMOHATUWHBINA anmnapar
Kypca XUMHU
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IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmsl,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

Pazpesn 3. Ilepuoanaecknit 3akoH u Ilepmonmdeckas cucremMa xummdeckux 3j1emeHTos [1. VI. Menneneesa.

CrpoeHne aTOMOB

. Xummndaeckas cBsa3b. OKMCINTEILHO-BOCCTAHOBUTEIbHBIE peaknuy (15 1)

Tema 8. ITepmnonmaeckmin
3aKkoH u Ilepuonnueckas
cUcTeMa XMMMUYeCKMX
3nnemeHToB . VI. Menpese-
eBa. Ctpoenmne aroma (7 4)

IlepBbIe HOTIBITKYU KAACCU(DUKAIIIN
XUMHYECKUX DAEMEHTOB. [ToHATHE O
TPYIIIax CXOAHBIX 9A€MEHTOB (IIIeA0Y-
HbIE€ U MMIEAOYHO3EMEABHBIE METAAABI,
raAOTeHbl, UHEPTHbBIE Ta3bl).
OAEMEHTBI, KOTOPbhIE 00Pa3yIoT
aM@OTepHbIe OKCUABI X THAPOKCHUIEI.
Ilepuonuyeckuii 3akoH u [lepuoau-
YyecKasl CUCTEMA XUMUYECKUX DAEMEHTOB
. U. MenzneaeeBa. [lepuonpl, rpynnsl,
noArpynnbsl. PU3NYECKUH CMBICA
IOPSIIKOBOTO HOMEpPA 3A€MeHTa, HOMe-
POB mepuona ¥ I'PyIIIbI.

Crpoenne aroMoB. CocTaB aTOMHBIX
anep. U3oronbl. DaekTpoHbl. CTpoeHUe
9AEKTPOHHBIX 000A0UYEK ATOMOB IIE€PBBIX
20 xuMHU4ecKux saeMeHToB [lepuonuye-
cko#i cucremsl . 1. MeHnneaeeBa.
XapaKTepHUCTHKA XHUMHYECKOI'0 SA€MEH-
Ta II0 €ro IoAoxkeHuIo B [lepronuyeckoit
cucreme /1. 1. MeHngeaeeBa.

6 PacKpbIBaTh CMBICA IIEPUOANIECKOTIO
3aKOHAa.

6 IloHMMAaTh CyIIECTBOBAHUE IIEPHUOAUYEC-
CKOM 3aBHUCHUMOCTHU CBOMCTB XUMHUUE-
CKHUX 9A€MEHTOB (M3MeHEeHUe PaaryCcoB
aTOMOB U 3A€KTPOOTPHUIIATEABHOCTH)

U UX COEMUHEHHH OT IIOAOXKEHUS B
EPUOAUYECKOM CUCTEME U CTPOECHUS
aTomMa.

6 YcTaHaBAUBATDH CBA3b MEXKY IIOAOKE-
HHEM 9A€MEHTAa B IIEPHOANIECKOHN
CHCTEME U CTPOEHHEM ero aToMa (CocTaB
U 3apsn aapa, obIee YUCAO0 IAEKTPOHOB
U pacIpeneAeHHE UX 110 S9ACKTPOHHBIM
CcAOSIM).

6 [Iporao3upoBaTh XapaKTep U3MEHEHUSI

CBOMCTB SA€MEHTOB U UX COeIUHEHU 110

rpymnmnam u nepuonam Ilepuoguygeckoit

CHUCTEMBI.

XapaKTepu3oBaTh XUMUYECKHE SAEMEH-

ThbI IIEPBBIX TPEX IIEPUOA0B, KaAud,

o
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3uauyenue [lepuonuyeckoro 3akoHa

u [leproanyecKoi CUCTEMBI XUMUYE-
CKHX DAEMEHTOB A PAa3BUTHUSA HAYKU U
npaxkTuku. 1. . MerneaeeB — yu€HBIH,
mearor U rpakgaHuH.

HeMoHcTpanym

KopoTkonepuonHas U JAUHHOIIEPUOLI-
Hasa popmsl [Tleproguyecko CHCTEMBI
XUMHWYECKUX aaeMeHTOB /1. 1. MeHgeae-
eBa.

O3HakoMAeHHE C 00pa3liaMi METAAAOB

1 HEMETAAAOB.

JIaGopaTopHbIe M IIpaKTHUIecKe
paboTer

Jlabopamopnwiii onvim:
B3aumope#icTBHE THAPOKCHIA IIHHKA C
pacTBopaMHu KHCAOT U IlleAOYe

o

o

KaAbIIHUA I10 UX TTI0AOKEHHIO B [lepuo-
nudeckoii cucreme /. Y. MennmeaeeBa.
CaemoBaTh IIpaBUAaM 6e30macHoi pabo-
TBI B AQ0OPATOPUH IIPH HCIIOAB30BAHUHU
XHUMHUYECKOH IOCyAbl M 000PyJOBAHHUS.
BricTpauBaTh pa3BEpHYThIE THNCbMEH-
HBbIE U yCTHBIE OTBETHI C OIIOPOH Ha
nHMOPMAITHIO U3 YIeOHUKA B CIIPABOY-
HBIX MaTepHUaAOB, TPAMOTHO UCIIOAB30-
BaTb U3Y4YEHHBIN HOHATUHWHBIN anmnapar
Kypca XUMHH.

Vcnioab30BaTh IPU BBIITOAHEHUH
y4ebHBIX 3a1aHuil TEKCThI yIeOHUKA,
cripaBo4dHble MaTepHaab! ([Iepuomrde-
CKYIO CUCTEMY XUMHUYECKHUX SAEMEHTOB
[. . MengeaeeBa, TabAHIy PACTBOPH-
MOCTH KHCAOT, OCHOBAHHUHU U COAEH B
BO/JIE, DAEKTPOXUMUYECKHUH Pl
HaIIPSKEHHUH METaAAOB).
Hcrioabp30BaTh IPH BBIITOAHEHUU
yue6HbBIX 3aJaHuil U B IpoIlecce
HCCAEIOBATEABCKOH 1eITeABHOCTH
HAyYHO-IIONYASIPHYIO AUTEPATYPY
XUMHYECKOTO COAEPKaHHUs, CIIPABOY-
HBIE MaTepHuaAbl, pecypcel MHTEpHETA

Tema 9. XuMuueckasi CBA3b.
OKMC/IUTEeTEHO-BOCCTAHOB M-
TeJIbHBIE PeaKIUu

(89)

DAEKTPOOTPHUIIATEABHOCTb ATOMOB
XUMUYECKUX DAEMEHTOB.

XuMmudeckas CBa3b (MOHHAsI, KOBAACHTHAS
TIOASIpPHAsS U KOBAACHTHAs HETIOATPHAs).

6

o

PackppeiBaTb CMBICA H3y4a€MbIX
TIOHATUH.

OmnpeneadaTs BUJ XUMHUYIECKOH CBSI3H
B COETUHEHUH.




Oxonuanue maoi.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJVIMOE Ha VX VI3yJeHue

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

CremneHb OKHUCACHUS.
OKHCAUTEABHO-BOCCTAHOBUTEALHbIE
peaxu (OBP). [Tporecchl oKHMCAEHUS
U BoccTaHOBACHUA. OKHCAUTEAU U
BOCCTAHOBUTEAH.

HemMoHCcTparmmn
OKHCAUTEABHO-BOCCTAHOBUTEABHBIE
peakIiu: ropeHue, peaKkIiuu pa3AoxKe-
HUS, COeIUHEHNST

6

o

OmnpeneasaTs CTelleHb OKUCAECHHS
XUMHYECKOI'0 3A€MeHTa 110 hopMyae
€T0 COETMHEHUS.

OnpeneadaTs SAeMEeHT (BELIeCTBO) —
OKHCAUTEAD U 9AEMEHT (BEILECTBO) —
BOCCTAaHOBHTEAD.

OOBICHATD CYLIHOCTH IIPOIIECCOB
OKHCAEHHS U BOCCTAHOBAEHHUSI.
CocTaBASITE 9A€KTPOHHBIN 6aaaHC C
Y4IETOM YHCAA OTJAHHBIX U IIPUHATBIX
9AE€KTPOHOB.

CocTaBAaTh YPaBHEHHE OKHUCAUTEAD-
HO-BOCCTAHOBHUTEABHOH PEAKIIHH.
Hcrnioap30BaTh IPHU BBIITOAHEHUH
y4eOHBIX 3aJaHUH TeKCThI y4eOHHKA,
CIIPaBOYHBIE MaTePHAABI (IEPHOTHYIE-
CKYIO CHCTEMY XHMUYECKHUX SAEMEHTOB
M. . MenneaeeBa, TabAUIy PaCTBOPH-
MOCTH KHCAOT, OCHOBaHHU U COAEH B
BOJIE, DAEKTPOXMMUHYECKHUH DAL
HaIPSKEeHUH METaAAOB)
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9 KJIACC

(2 4 B Hepento, Bcero 68 4, 13 HUX 4 4 — pe3epBHOE Bpems)

IIpumepHBbIe TeMbI,
PpacKpbIBaloIIe JaHHBIN
pasaesI IporpaMMBl,
¥ KOJIMIeCTBO YacoB,
OTBOJVMMOeE Ha MX M3ydeHue

OcHoBHOe copep>KaHMe

OCHOBHBIE BUIBI JeATeIbHOCTI
00yJaroIyxcst

Pasgen 1. BemectBo m xummdeckme peakumm (17 1)

IToBTOpenme u yriyosieHue
3HaAHWV OCHOBHBIX Pa3fesIoB
Kypca 8 K1acca

(54)

[epuonmyeckuii 3akoH. [lepuonndeckas
cHUCTeEMa XUMHUYECKUX 9AEMEHTOB

M. U. MenneaeeBa. CTpoeHIe aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUH CBOHCTB
XUMHYECKHUX SAEMEHTOB IIEPBBIX TPEX
IIEPHOMOB, KaAUSd, KAAbITUA U UX
COeUHEHHUH B COOTBETCTBHU C ITIOAOXKE-
HHEM 3A€EMEHTOB B HCpHOI.LH‘{CCKOﬁ
CHCTEME U CTPOEHHEM HX aTOMOB.
Kaaccuduranusa 1 HOMEHKAATypa
HEOPraHWYEeCKHUX BEIIEeCTB (MeXayHa-
ponHad U TpUBHAAbHAs). XUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIIMXCI K
Pa3AMYIHBIM KAaCCaM HEOPTAaHHUYIECKUX
COGHHHCHHﬁ, HX '€ HETH4YECKad CBA3b
HEOPraHUYEeCKHUX BEIEeCTB.

CrpoeHuHe BellecTBa: BUAbI XUMUYECKOH
CBH3H U THUIIbI KDUCTAAANYECKHUX PEIIIé-
TOK. 3aBHCHMOCTb CBOMCTB BEIIIECTB OT
UX CTPOEHHUS.

6 XapaKTepHu30BaTh XMMHUIECKHE
3AEMEHTBHI IIEPBBIX TPEX IIEPHO/IOB,
KaAWd U KaAbIIUA 10 UX ITOAOKEHHIO
B [lepuonuyeckoii cucreme 1. Y. Men-
JeaeeBa.

6 KaaccudunupoBaTh U Ha3blBaThb
HEOPraHUYECKHE BEIIECTBA U3YIEHHBIX
KAQCCOB.

6 OmnuchIBaTh OOIIME XUMUYECKHE

CBOMCTBA BEIIECTB PA3ANYHBIX KAAC-

COB, ITOATBEPKIAaTh CBOHCTBA IIpUMeEpa-

MH MOAEKYASIPHBIX YPABHEHHUM XUMH-

YECKHUX PEaKIIHii.

OnpeneadaTs BUI XUMHUYECKOU CBA3U U

THUII KPUCTAAAMYECKON PEIETKH

BeIleCTBa.

[TporHo3upoBaTk CBOMCTBA BEILIECTB B

3aBHUCHMOCTHU OT UX CTPOECHHS.

BricTpauBaTh pa3BEpPHYThIE INCHMEH-

HEBIE ¥ YCTHBIE OTBETEI C OIIOPOM Ha

o

o

o
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IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

HemMoHcTpanmmn

1. MozgeAan KpHUCTaAAMYECKHX PEIIETOK
HEOPraHHWYEeCKHUX BEIIECTB.

2. KopoTkonepuonHas U JAUHHOIIEPHOS-
Hag dopMb! [leproanuecKoil CUCTEMBI
XUMH4YECKHUX 2AeMeHTOB [1. 1. Menneae-
eBa

nHMOpPMAIHIO U3 yYeOHUKA U CIIpaBOY-
HBIX MaT€PHUAAOB, TPAMOTHO UCIIOAB30-
BaTh U3Y4EHHBIN IIOHATUHHBIN ammapar
Kypca XUMHH.

Hcrmioabp30BaTh IPH BBIITOAHEHHUH
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCAEI0BATEABCKON NeATEeABHOCTH
Hay4YHO-IIONIYATPHYIO AUTEPATYPY
XUMHYECKOI'O COIEPKAaHHUS, CIIPaBOY-
HbIe MaTepHaAbl, pecypchl MHTEpHETA

Tema 1. OcHOBHBIE 3aKOHO-
MEepPHOCTV XMMMUIeCKMX
peaxkumn

(44

Kaaccurranusa XUMHYECKUX PeaKIui
110 PAa3AWYHBIM IPU3HAKAM (10 YHCAY U
COCTaBy YYaCTBYIOIINX B PEAKITHHA
BEIIECTB, 110 TEIAOBOMY 3(PPEKTY, I10
U3MEHEHUIO CTEIIEHEH OKHCACHUSA
XUMHYECKHUX SAEMEHTOB, 110 00paTHMO-
CTH, 110 YYaCTHIO KaTaAHu3aTopa).
OK30- U 9HAOTEPMHYECKHE PEaKIIUH,
TEePMOXUMUYECKHE ypaBHEHUs. [ToHs-
THE 0 CKOPOCTH XUMHYECKOH peaKIIuH.
IToHSTHE O TOMOTE€HHBIX U TeTE€POTeHHBIX
peakiugax. [TouaTue 06 o6paTUMBbIX

o

PackpriBaTk CMBICA H3y4aeMbIX
HOHATHM ¥ IPUMEHSATE 3TH IOHATHSA
IIPH ONKCAaHUHU CBOKMCTB BEILIECTB U UX
IpEeBPAIIEHHH.

KAaCCI/chHLLI/IpOBaTL XUMHYECKUE
PeaKIliy 10 Pa3AUYHBIM IIPU3HAKAM.
YcranaBAMBaTh 3aBUCHMOCTh CKOPOCTH
XUMHYECKOHN PEeaKIH OT Pa3AHMIHBIX
¢akTopoB.

IIporHo3upoBaTh BO3MOXKHOCTH
IIPOTEKaHNA XUMHWYIECKUX IIPpEBPAIIC-
HHUI B Pa3AMYHBIX YCAOBHAX.
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U HeOOpaTHMBIX XUMHYECKHUX PEaKIIH-
ax. [ToHaTHe 0 XUMUYEeCKOM paBHOBE-
cun. GaKTOpPbI, BAULFIOIIHE Ha CKOPOCTD
XUMHWYECKOH peakIIUH U [IOAOXKEHHE
XHUMHUYECKOI0 PABHOBECHS.
OKHCAUTEABHO-BOCCTAHOBHUTEABHBIE
pPeaxIuy (IAEKTPOHHBIH 6araHC OKUCAU-
TEABHO-BOCCTAHOBHUTEABHOH peaKIINH).

HemMoHcTpanmm

1. 3aBHCUMOCTb CKOPOCTH XHUMHUYECKOHU
PEeaKINU OT Pa3ANYHBIX (DAKTOPOB.
2. Bo3neticTBHe KaTasn3aTopa Ha
CKOPOCTBb XUMHYECKOH peaKIIu.

3. [lpuMepbl HEOGPATUMBIX U 06pPATH-
MBIX PEaKIIHH.

4. CMelieHNe paBHOBECHS XUMUYECKOH
peaxkiuu.

Bovruucaenus

— KOAMYECTBa BEIECTBA, 0O0bEMA U
MAacChl PeareHTOB HAH IIPOIYKTOB II0
ypaBHeHI/IHM XUMHUYECKUX peaKL[I/Iﬁ

6 OHpeﬂeAﬂTB OKHCAUTEAB U BOCCTAHO-

ButeAab B OBP.

6 CoCTaBASITEh 9AEKTPOHHBIH OaAraHC

peaxIu.

6 HpOI/ISBOI_LI/ITI: BBIYHCACHUSA I10 XUMHUYEC-

o

CKHUM YPaBHEHHUSIM.
BricTpauBaTh pa3BEépHyTbIE ITHCbMEH-
HBbIE U yCTHBIE OTBETHI C OIIOPOI Ha
uHQOPMAIHIO U3 yYeOHHKA H CIIPaBOY-
HBIX MaT€PHAAOB, TPAMOTHO HCIIOAB30-
BaTh U3Y4YECHHBIN IOHATUHMHBIN anmnapar
Kypca XUMHH.

Hcrioab30BaThk IPHU BBIIIOAHEHUH
y4ueOHBIX 3aaHUi U B IIpoliecce
HCCAE€I0BATEABCKOH AeATEABHOCTHU
HayYHO-IIONYASIPHYIO AUTEPATYPY
XUMHUYECKOTO COIEPKaHUs, CIIPaBOU-
Hble MaTepHaAbl, pecypcbl HTepHETa

Tema 2. DnexTpoauTHdecKast
oviccormarsa. XMmdaecKme
peakumu B pacTBOpax

(84)

Teopus 2AeKTPOAUTHIECKOH AUCCOIIHA-
UH. DAEKTPOAUTHI U HEIAEKTPOAUTEI.
Karuouni, aHnuonbsl. MexaHU3M HUCCO-
IUAIUH BEIIeCTB C PA3ANYHBIMU
BHUIAMH XUMHUYECKOM cBa3u. CTelneHnb
nuccorpanyuu. CUABHBIE U cAaObIE
3AEKTPOAUTEI.

o

o

PackpriBaTb CMBbICA U3ydaeMBbIX
MOHATHH, a TaKXKE CMBICA TEOPHUHU
3AEKTPOAUTHYECKOU AVCCOIIUAIINH.
OOBACHATH IPUYHHBI SAEKTPOIIPOBO/I-
HOCTH BOJHBIX PACTBOPOB.
CocTaBAITh YPaBHEHHUS AHCCOLHAIINH
KHCAOT, IIIEAOYEH U COAEH, TIOAHBIE




IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

Peax1iiy HOHHOTO OOMEHa, YCAOBUSA UX
nporekaHud. MloHHBIE ypaBHEHUS
peaxiyn.

XuMHUYeCKHe CBOUCTBA KHCAOT, OCHOBA-
HUHU U coael B CBeTe IIPeACTaBACHHUH 00
9AEKTPOAUTHUYECKOY aucconmauu. Cpena
pactBopa. [loHaTHE O THAPOAN3E COAEH.
KadecTBeHHBIE peaKIIMU Ha KATUOHBI

U aHUOHBI.

HemMoHCcTparmmn

OAeKkTpHYecKas MPOBOAUMOCTH PaCTBO-
POB BEINECTB; ABUIKEHNE HOHOB B 3AEK-
TPUIECKOM IIOAE.

OmBITHI, HAAIOCTPUPYIOLIHE IIPU3HAKH
IIPOTEKaHUs peaKLUl HOHHOTO o6MeHa.
OmBITHI IO OIIPEAEACHHIO CPebl B
pacTBopax coAeil (xaopuaa HaTPHH,
KapOoHaTa HaTPHs, XAOPHUIA LIUHKA).

JIaGopaTopHBbIe U IpaKTHUIecKne
paboTsI

Jlabopamopuwiil onvim:

Peaxuuu HoHHOTO 00MeHA B pacTBOpax
9AEKTPOAUTOB: cyabdata memw(lI)

U COKpAaIl¢HHbIC HOHHbIE YPaBHEHUS
XUMHUYECKHUX PEaKIIUi HOHHOTO
obmeHa.

[IaaHUPOBATE U OCYIIECTBAATE Ha
IIPaKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
POBOAUTH HAOAIOZIEHHS, AEAATH
BBIBO/IBI 10 PE3yAbTATAM SKCIIEPHUMEH-
Ta.

CaenoBaTh IpaBHAaM 0e30ITaCHOM
paboTeI B AaG0pPATOPHH IIPH UCIIOAB30-
BaHUU XUMHUYECKOH ITOCyAbI U 000pyH0-
BaHUS.

[Tpon3BOAUTE BEIYHUCACHHS 10 XUMHYe-
CKHM YPaBHEHHSIM.

BricTpanBaTh pa3BEépHYyTHIE ITHCEMEH-
HbI€ ¥ YCTHBIE OTBETHI C OIIOPOH Ha
nH(MOPMAIHIO U3 yYeOHUKA U CIIPABOY-
HBIX MaTePHaAOB, ITPAMOTHO HCIIOAB30-
BaTh U3y4YEHHbBIN ITIOHATUHHBIN ammnapar
Kypca XUMHH.

Hcrnioap30BaTh IPH BBIITOAHEHUH
y4eOHBIX 3a1aHUuil U B IIPOIlecce
HCCAEI0OBATEABCKOH NEeATEABHOCTH
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u mEAo4H, KapboHaTa HATPUS K COAS-
HOM KMCAOTBI, peaklyd HEUTPaAU3alluu
MEXKIy THAPOKCHIOM KaAHsd U COATHOU
KHUCAOTOH.

IIpakxmuueckas paboma:

No 1. PemteHue 3KCrieprMEHTAABHBIX
3a/1a4 110 TEME.

Boviuucaenusa
— II0 YpaBHEHHUSIM XUMHYECKUX peakIui

HaY4YHO-TIOMYASIPHYIO AUTEPATYPY
XUMHYECKOTO COJIePIKaHHUs, CIIPaBOd-
HbIe MaTepHaAbI, pecypchkl MHTepHETa

Pasnen 2. Hemerasutbl 1 nx coenquHeHMs (24 )

Tema 3. O61m1asa xapakTepm-
CTMKA XMMUYeCKNX 3J1eMeH-
T0B VIIA-rpynmner I'astoressr
(4)

Ob11as XapaKTepUCTUKA TaAOTEHOB.
OCco6EHHOCTH CTPOEHUS aTOMOB 3TUX
9AEMEHTOB, XapaKTepHbIe OAS HUX
CTeIleHU OKHcAeHUs. CTpoeHue 1
¢pusuyueckre cBoHiCTBA IPOCTHIX Be-
IIECTB — IaAOT€HOB. XUMUYECKUE
CBO¥ICTBA Ha IIPUMEPE XA0pPa (B3aHUMO-
NIeWCTBUE C METaAAAMU, HEMETaAAAMU,
mreaodaMu). XaopoBogopoxn. CoasgHas
KHCAOTa, XUMHUYECKHEe CBOUCTBA,
IOAy4Y€eHME, IpUMeHeHHne. KagecTBeH-
HEBIC peaKLH/II/I Ha raAOreHya-uoHBbI.
[eiicTBHE XAOpPaA U XAOPOBOAOPOAA HA
opraHu3M deaoBeKa. BaxkHelIne
XAOPHUIBI U UX HAXOXIAEHUE B IIPUPOLE.

HemMoHcTparmm
Buneomarepuasbl: TaAOT€HBI U UX
COEIUHEHUS.

O6pa3s1bl XAOPUIOB.

6 OOBSICHSATE 00IIHIE 3aKOHOMEPHOCTH B
M3MEHEHUHN CBOMCTB HEMETAAAOB U X
COEIMHEHUH B IIpeieAax MaAbIX IIepHO-

OB U F'aBHBIX IToATPyMII [lepuoamde-

CKOH CHCTEMBI XUMHYECKHUX SA€MEHTOB

C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepusoBaThb PU3UIECKHUE U XU-

MMY€ECKHEe CBOHCTBA IIPOCTBIX BEILIECTB

raAOT€HOB (Ha IIPUMEpPE XA0pa) U

CAOZKHBIX BEIIECTB (XAOPOBOIOPOLA,

XAOPHIIA HATPHSI), CIIOCOOBI UX IIOAyYe-

HUsI, IPUMEHEHHE U 3HaUeHHE B

IIPHUPOJIEe U XKU3HU YeAOBEKA.

6 OTIpe1eAsTh TaAOTE€HH/I-HOHBI B
pacTBope.

6 IIaaHMpPOBATh U OCYILIECTBAATH Ha
IIpaKTHKE XUMHYECKHEe S9KCIIEPHMEHTHI,
IIPOBOAUTE HAaOAIONEHMSI, NeAaTh
BBIBOJIBI 110 pPe3yAbTaTaM 3KCIIEPUMEHTA.

o
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IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

JIaGopaTopHBbIe 1 IIpaKTU4IecKne
paboTbl

JlabopamopHhwiii onvim:
PacniosHaBaHHne XAOPHUA-NOHOB.
Ilpakmuueckas paboma:

Ne 2. TToay4eHHE COATHOM KUCAOTHI,
usydeHue e€ CBOMUCTB.

Buruucaenus

— II0 YpaBHEHUAM XUMHYECKUX peak-
LU, €CAU OJUH U3 PEareHTOB [1aH B
H30BITKE;

— 00BEMOB Ta30B 10 YPaBHEHUIO
peakIluy Ha OCHOBE 3aKOHa 00BEMHBIX
OTHOIIIEHUM ra30B

6 CaetoBaTh IpaBuaaM Ge3orracHoii pabo-
TBI B AA00paTOPUH IIPH HCIIOAB30BaHUH
XUMHYIECKOH I0Cy Al ¥ 000PYIOBaHU.

6 BricTpauBaTh pa3BépHyThIE THCbMEH-
HBbIE U yCTHBIE OTBETHI C OIIOPOi Ha
HH(MOPMALIHIO U3 YieOHHUKA U CIIPABOY-
HBIX MaTEepPHaAOB, TPAMOTHO HUCIIOAB30-
BaThb U3y4EHHbBIN ITIOHATUHNHBIN ammapar
Kypca XUMHHU.

6 lcrioab3oBaTh IIPH BBITTIOAHEHUH
y4eOHbIX 3a1aHUH U B IIPOLiecce
HCCAEIOBATEABCKON NeATeABHOCTH
Hay4JHO-TIOIYATIPHYIO AUTEPATYPY
XUMHUYECKOTO CO/lepKaHUs, CIIpaBoY-
HBIE MaTepHuasbl, pecypcel MHTEpHETA

Tema 4. O61mias xapakTepm-
CTMKa XMMWYIEeCKNX 3JIeMeH-
TOoB VIA-rpynne1. Cepa u eé
coeavHeHMSI (S )

O6111as XapaKTepHUCTHKA 9A€MEHTOB
VIA-rpynmibl. OCOGEHHOCTH CTPOEHUST
aTOMOB 3THUX DAEMEHTOB, XapaKTepPHbIE
JAd HUX CTEIICHH OKMCAECHUAI. CTpOGHI/Ie
1 PHU3UYECKHUE CBOHCTBA IPOCTBIX
BEIIECTB — KHCAOPOA U CEPBHI.
AanoTporrHble MOAHMDUKAIIMHN KHCAOPO-
[a u cepbl. XUMHYECKHE CBONMCTBA CEPBI.
CepoBonopos, ctpoeHue, PU3NIeCKue

o

OOBICHATD 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHHH CBOHCTB 9A€MEHTOB
VIA-rpymnmsl ¥ UX coOeqUHEHUH

C y4€TOM CTPOEHHL HX aTOMOB.

6 XapakTepHn3oBaTb (PU3UIECKHE

U XUMHYECKHE CBOMCTBA IIPOCTOrO
BEIIECTBA CEPBI U €€ COeNUHEHHUH
(cepoBozOpOaA, OKCHIIOB CEPBI, CEPHOH
KHCAOTBI, CyAb(ATOB), CIIOCOOBI UX
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¥ XUMH4ecKue cBoiicTBa. OKCHIBI CEPBI
KakK IIPEICTaBUTEAN KHCAOTHBIX OKCH-
noB. CepHada KucaoTa, (pU3UIECKIE

U XUMHYECKHe CBoiicTBa (00IIme Kak
MIPEeCTaBUTEAS KAACCa KHUCAOT U CIIEIIH-
duyeckye), IpUMEHEHHE.
XUMHYECKHE PeaKIIUH, A€XKalllle B OC-
HOBE IIPOMBIIIACHHOTO CIIoco6a IoAyde-
HHI CEPHOH KHUCAOTBI. ATImapaTsl U
MIPOTEKAIOIIMe B HUX IIPOLIECCHI (Ha IIPH-
Mepe IPOU3BOACTBA CEPHOM KHCAOTHI).
CoAu cepHOI KUCAOTHI, KA4eCTBEHHAs
peaknudg Ha cyAb(aT-HOH.
HaxoxneHue cepbl U €€ coeTUHEHUH

B IIpupoze. XUMHYECKOE 3arpsa3HeHHe
OKpyZKalollel cpeapl COeAUHEHUAMU
cepbl (KHUCAOTHBIE OK/IH, 3arpA3HEHUE
BO3/yXa U BOIOEMOB), CIIOCODOBI €ro
IIPEOTBPAIICHU.

HemMoHCcTpanym

Koasekuu (BuaeoMaTeEPHaAbl): cepa
U €€ COeJHEHHU.

OO6yrauBaHHe caxapa II0of AeHCTBHEM
KOHIIEHTPHUPOBAHHON CEPHOM KHUCAOTEI.

JIaGopaTopHBIe M IIpaKTUIecKre
paboTsr

Jlabopamoprvie  onvimui:
OOHapyKeHUe CyAb(paT-HOHOB.
BzaumopneiicTBue pa3baBAeHHOMU CepHOM
KHCAOTBI C IIMHKOM.

TIOAyU€HUs, IPpUMEHEHNe U 3HaUYeHHe
B IIPHUPOJE U KU3HU YEAOBEKa.

6 OnpeeAaTs HaAMYHE CyAb(AT-HOHOB
B pacTBope.

6 OOBSICHSTD CYLIHOCTb 9KOAOTHYIECKUX
mpobaeM, CBS3aHHBIX C IlepepaboTKo
COENUHEHUH CEPBHI.

6 ITAaHUPOBATH U OCYILECTBAITDH Ha
IIPaKTHUKE XUMHYIECKHE S9KCIIePUMEHTHI,
IIPOBOAUTE HAOAIOMEHMS, 1EAATD
BBIBOJIBI [10 PE3yAbTATAM KCIIEPUMEHTA.

6 CaemoBaTh ITpaBUAaM 06E30IIACHOM
pPaboThl B AaGOPATOPUU IIPH UCIIOAB30-
BaHUU XUMHYECKOM IIOCYIbI U 000PyHO-
BaHUS.

6 [IpOM3BOAUTE BEIYUCAEHUS 110 XUMUUE-
CKHUM ypaBHEHUSIM.

6 1ICII0AB30BATDH IIPU BBIIIOAHEHUHU
y4ebHBIX 3a/1aHuil TEKCThI yUeOHUKA,
CIIpaBOYHBIE MaTepHuaar! ([leprommae-
CKYIO CUCTEMY XUMHUYECKUX SAEMEHTOB
[. Y. MenzgeaeeBa, TabAHILy PACTBOPH-
MOCTH KHUCAOT, OCHOBAaHUHN U COAEH
B BOJIE, 9ACKTPOXUMHUIECKUHN P
HAIIPSKEHUNM METAAAOB).

6 MICII0Ab30BaTh IPU BBIIOAHEHUH yI€0-
HBIX 3aJaHUH U B IIPOLIECCE UCCAEI0BA-
TEABCKOM IETEABHOCTH HAYIHO-TIOILY-
ASIPHYIO AUTEPATYPY XUMHUYIECKOTO
COEPIKAHUS, CIIPABOYHBIE MATEPHAABI,
pecypcel UnTepHeTa
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IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

Bwruucaenus

— [0 YpaBHEHUAM XUMUYECKUX PEaKITHH;
— MacCOBOY JOAH BBIXOAA ITPOAYKTA
peariu

Tema 5. O6m1as xapakrepu-
CTMKa XMMWUIeCKMX 37IeMeH-
TOoB VA-rpynnel. A3ort,
docdop n nx coenmHEHMA
(7)

Obmast xapaKTepHUCTHKA IAEMEHTOB
VA-rpynmnsl. OcO6eHHOCTH CTPOEHUSI
aTOMOB 3THX 9A€MEHTOB, XapaKTepPHbIE
JAS HUX CTEIIEHH OKHCAEHHH.

A3ort, pacnpocTpaHeHHE B IIPHUPOJE,
dus3ndecKue U XUMHYECKHE CBOMCTBA.
KpyrosopoT azoTa B Ipupoe.
AmMuak, ero (oU3UYEeCKHEe U XUMHUYe-
CKHE CBOHCTBA, ITIOAYYEHHE U IIPUMEHE-
Hue. CoAu aMMOHHUS, UX (PU3UYECKHE
U XUMHYECKHE CBOMCTBA, IPUMEHEHHUE.
KauyecTBeHHas peakIusd HA HOHBI
aMMOHHUH.

A3zoTHas KucaoTa, e€ pusudecKue

U XUMHUYECKUe CBOMCTBA (001I11e Kak
IIpeACTaBUTEAd KAacca KUCAOT U
cuenuduyieckue). Mcrioar3doBanue
HUTPATOB U COACH aMMOHHS B KQYECTBE
MUHEPAAbHBIX YIOOPEeHUH.

6 OOBICHATD 00IIIHe 3aKOHOMEPHOCTH B
HU3MEHEHUHN CBOMCTB 2AEMEHTOB
VA-rpynns! ¥ UX COEANHEHUH C yI4ETOM
CTPOEHHS UX aTOMOB.

6 XapakTepHu3oBaTh (PU3UIECKHE U

XUMHYECKHE CBOHCTBA IIPOCTBIX

BEIIECTB a30Ta U pocopa U UX COeU-

HEHHUH (aMMHaka, corel aMMOHUS,

a30THOM KUCAOTBI, HUTPATOB, OKCHIA

docdopa(V) u pochopHO KUCAOTHI,
¢ocaToB), CrIOCOOBI UX TOAYUYEHHUS,

IpUMEHEHHE U 3HA4YEeHUE B IIPHUPOIE

¥ KU3HH YeAOBeKa.

OnpeneAsTs HOHBI aMMOHUS U (poc-

daT-HOoHBI B pacTBOpE.

6 OOBSICHSATH CYIITHOCTb 9KOAOTHYECKUX
mpobaeM, CBI3aHHBIX C HAXO0XK/ICHUEM
coenmHEHUH azora u pocopa B
OKpyzKalolllel cpene.

o
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XUMHUUeCKOoe 3arpsi3HEeHUe OKPYZKAF0-
el cpeabl COEAUHEHUSIMH a30Ta
(KHCAOTHBIE TOXKIH, 3aTPSI3HEHHE BO3/IY-
Xa, IIOYBBI U BOLOEMOB).

docdop, arA0TPOITHEIE MOAN(UKAITIHI
docopa, puzndecKue U XUMHIECKUE
CBOMCTBA.

Oxcupn dpocdopa(V) u pochoprasa
KHCAOTA, (PU3UIECKUE U XUMUIECKHE
CBOHMCTBA, oAydeHHe. KadecTBeHHAS
peaxius Ha pocdaT-uOHEI.
UcnoapzoBaHue pocdhaToB B KAYECTBE
MUHEPAABHBIX YA00peHui. 3arps3Henue
IPHUPOAHBIX BOOEMOB hocaTaMu.

HemMoHcTparmm

Koanexkrun: dpocop 1 X COeqUHEHUSI.
B3aumozeiicTBue KOHIIEHTPHUPOBAHHON
a30THOM KUCAOTBI C MEABIO.

JIaGopaTopHbIe M IpaKTUIeCcKue
paboTer

Jlabopamopnuvie onvimawi.:

1. BaumomeicTBre CoOAe aMMOHUS

C IIEAOYBIO.

2. O3HaKOMAEHHE C 00pa3amMu a30THBIX
U PochOpPHBIX YAOOPEHUH.
Illpakmuueckas paboma:

Ne 3. [ToayyeHne aMMHaKa, U3y4eHue
€ro CBOMCTB.

Boviuucaenus
— II0 YPaBHEHUAIM XUMHUYECKUX PeaK-
LT

6 I[TaaHMpPOBATE U OCYIIIECTBASITEH Ha
MPaKTHUKE XUMHUYECKHE dKCIIEPUMEHTHI,
IIPOBOAUTH HAOAIOEHHUS, IEAATH
BBIBO/IBI I10 PE3yABTATaM SKCIIEPH-
MeHTA.

6 CaemoBaTh ITpaBUAAM 0E30TIACHOM
paboTel B AaGOpPaATOPUH IIPH UCIIOAB30-
BaHUU XUMHYECKOM IIOCYIbI U 000PyHO-
BaHUS.

6 [IpOM3BOANUTE BEIUHCACHUS ITO XUMUYe-
CKUM YPaBHEHHUIM.

6 1ICII0Ab30BATDH IIPU BBITOAHEHUHU
y4ebHBIX 3a1aHuil TEKCThI yUeOHUKA,
CIpaBOYHBbIE MATEPHUAABI (IepHUOAHYe-
CKYIO CHCTEMY XUMHUYECKUX SAEMEHTOB
[. . MenzgeaeeBa, TabAHIy PACTBOPH-
MOCTU KUCAOT, OCHOBaHUM U coael B
BOJIE, SIAEKTPOXUMHUYUECKHUH P
HaIPSKEHHUH METaAAOB).

6 1ICII0AB30BATDH IIPU BBIIOAHEHUHU
yueOHbBIX 3aJaHuil U B IIpoliecce
HCCAEIOBATEABCKOH 1eITEeABHOCTH
HAYYIHO-TIONIYASIPHYIO AUTEPATYPY
XUMHYECKOTO COAEPIKaHUS, CIIPABOY-
HbIE MaTepUaAbl, pecypchl MHTepHeTa




0s

IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

Tema 6. O01as xapakTepwc-
TUKa XMMUIeCKMX 3JIeMeH-
ToB IVA-rpynmel.

Yrnepon vt KpeMHMI 11 X
coeIMHeHMs

(84)

Yraepon, aaroTpoIIHbIE MOAU(PUKA-
IIMH, paclpocTpaHeHue B IIPUPOIE,
du3ndecKue U XUMHYECKHE CBOMCTBA.
Ancopbriusa. KpyroBopoT yraepoza

B IIPUPOLE.

Oxcuapl yraepona, Ux (OU3NIECKHE

U XUMHYECKHE CBOMCTBA, UX [eHCTBUE
Ha JKUBBIE€ OPTaHU3MbI, IOAYICHUE

U IpUMeHeHHe. DKOoAOTHYeCKHe ITpobae-
MBI, CBS3aHHbBIE C OKCUIOM YTAEPO-
na(lV); runoresa rao6aAbHOTO ITOTEIIAC-
HUA KAUMAaTa; ITapHUKOBBIH 3(pEeKT.
YroabHass KUCAOTaA U €€ COAU, UX
du3uyeckue 1 XUMHUYECKHE CBOUCTBA,
IIoAy4YeHUe U TpuMeHeHue. KayecTBeH-
Hag peaxkIiysd Ha KapOoOHaT-MOHBI.
Vcnioab30BaHKEe KapOOHATOB B OBITY,
MEOUIIMHE, IIPOMBIIIACHHOCTH, CEAb-
CKOM XO34MCTBE.

[lepBoHaYaAbHBIE TOHATHS 00 OpPraHU-
YEeCKHX BEIIECTBaX KaK O COeIUHEHUIX
yraepoza: 0COGEHHOCTH COCTaBa U
crpoeHud. [JoHaTHE O GHOAOTHYECKH
Ba’KHBIX BEII[ECTBaX: XKHUpax, 0eAKax,

6 OOBSICHATD O0IIHEe 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 9A€MEHTOB
IVA-rpynme! ¥ UX COeAUHEHUHY C yué-
TOM CTPOEHHS HUX aTOMOB.
XapakTepHu3oBaTh (PU3UIECKHUE

U XUMHYECKHUE CBOMCTBA IIPOCTHIX

BEIIIECTB YIA€pOaa U KPEMHUSI U UX

CoeUHEHUH (OKCUIOB yTAEPOAA,

YTOABHOI KHUCAOTHI, KapOOHATOB,

OKCHA KPEMHHUS, KPEMHHEBOH KHCAO-

TbI, CHAUKATOB), CIIOCOOBI UX ITOAyUEe-

HU4, IPUMEHEHHE U 3HAYEHUE B

IPUPOE U KU3HU YEAOBEKA.

OnpeneadaTs KapOOHAT- U CHAUKAT-

HOHBI B PACTBOPE.

6 OOBSICHSATD CYIITHOCTD 9KOAOTHYECKUX
IpobaeM, CBA3aHHBIX C HAXO0XK/ICHUEM
YTAEKHCAOTO ra3a B OKpPyzKarolleH
cperne.

6 VaarocTpupoBaTh B3aUMOCBS3b
HEOPraHUYEeCKHUX COENUHEHUN yraepoaa
UM OPraHHUYeCKHUX BEIIECTB.

6 IIaaHUpPOBATBH U OCYILECTBASITH Ha
IIPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,

o

o
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yraeBomax. MaTepHaAbHOE eIUHCTBO
OPraHUYECKHUX U HEOPTaHUYECKUX
COeMHEHUHN.

KpeMuuii, ero pusndecKue u Xumude-
CKHeE CBOMCTBA, IIOAYIEHHE U IIPUMEHE-
HUE B 9AEKTPOHUKE.

CoenuHeHUsI KPEMHHUS B IIPUPOJIE.
OO11re npeacraBaeHus 06 OKCHe
kpeMHus(IV) 1 KpeMHHEBOH KHUCAOTE.
CHUAMKATBI, UX UCIIOAB30BAHUE B OBITY,
MEOUIUHE, TPOMBIIIIACHHOCTH. Baxk-
HeUIITNEe CTPOUTEABHBIE MATEPHUAABL:
KepaMuKa, CTEKAO, [IEMEHT, OETOH,
Keae300eToH. [TpobaeMbl Ge30T1acHOTO
HUCIIOAB30BAHUS CTPOUTEABHBIX MaTe-
PHaAOB B IIOBCETHEBHOMN KHU3HHU.

HemMoHcTparmm

Monean KpUCTAAAMYECKUX PEIIETOK
aamasa, rpacduTa, MOAEKYABI pyasepe-
Ha.

Ancopbiiyst pacTBOPEHHBIX BEIIECTB
aKTHUBHUPOBAHHBIM yraém. [IporuBoras.
Buneomarepuasbl: CHAMKATHas IIPO-
MBIIIA€HHOCTb.

Moaean MOAEKYA OPraHUYECKHUX Be-
IIIECTB.

JIaGopaTopHbIe M IpaKTUYIecKue padoThI
Jlabopamopuuwiii oneim:
KauecTBeHHasa peakiiys Ha KapOOHAT-HOH.

IIPOBOAUTH HAOAIOZEHHUS, IEAATH
BBIBO/IBI IT0 PE3yAbTaTaM 9KCIIEPUMEHTA.
CaenmoBath npaBuAaM 6€30ITaCHOM
paboTel B AaGOpPATOPUH IIPH UCIIOAB30-
BaHUM XUMUYECKOH ITOCyabI U 060pymo-
BaHHS.

Hcnioab30BaTh IPU BBITTOAHEHUH
y4ueOHBIX 3aJaHUi TEKCThI yieOHHUKA,
crpaBo4YHbIe MaTepuaasb! ([Ieproamge-
CKYIO CUCTEMY XUMHUYECKUX SAEMEHTOB
[. Y. MengeaeeBa, TabAUILY PACTBOPH-
MOCTH KHCAOT, OCHOBaHUM U COAEH B
BOJI€, SACKTPOXUMHUYECKUH PAL
HaIpsaKeHUH METaAAOB).
Hcnioab30BaTh IPHU BBIIIOAHEHUH
y4ueOHbBIX 3aJaHUi U B IIPOIlecCe
HCCAEI0BATEABCKOH AeITeABHOCTH
Hay4YHO-IIOIYAIPHYIO AUTEPATYPY
XUMHUYECKOTO COAEPKAHUS, CIIPaBOY-
Hble MaTepHaAbl, pecypchl MHTepHETA
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IIpooonocenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

Ilpakxmuueckue pabomowt:

No 4. [ToAy4yeHHE YyTAEKHCAOTO rasa.
KauecTBeHHas peakiiysa Ha KapboHAT-HOH.
Ne 5. Perrrtenne sKCIriepuMeHTaABHBIX
3a7a4 110 Teme «HemeTraaabi.

Buoruucaenusa

— [0 yPaBHEHUAM XUMHYECKHUX PEaK-
LM, €CAU OUH U3 PEAreHTOB JaH B BUE
BOJIHOTO pacTBOPa C U3BECTHOM MacCOBOH
noAaett

Pasmest 3. MeTasuyibl M X COeIMHEH S

(20 1)

Tema 7. O01m1e cBOVICTBA
MeTaJlJIOB
(49

Ob11asg XapaKTepUCTHKA XUMHUIECKHUX
9AEMEHTOB — METaAAOB Ha OCHOBaHUH
HUX IIOAOXKEHHd B [leproandeckon
cucTeMe XUMUYECKHX 3A€MEHTOB

. Y. MerngeaeeBa U CTPOEHUS aTOMOB.
Crpoenue MetasnroB. MeTassndeckas
CBH3b U MeTasAndecKas KpHUCTasAHude-
cKasd pelIérka. DAeKTPOXUMUYECKUHN
PAA HaATIPSXKEHUM MeTaaroB. Pusmude-
CKHE U XUMHYECKHE CBOHCTBA METAAAOB.

O6LLII/Ie CITOCOOBI IIOAY4YEHHUA METAAAOB.

6 PackphIBaTh CMBICA U3y4aeMbIX
THOHATHUH U IPUMEHSTDH 9TH IOHATHS
IIPH ONUCAHUHU CBOUCTB BELIECTB U UX
IpeBpalleHUH.

6 OOBICHATE 00IIFe 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 9AEMEHTOB-METAA-
AOB U UX COEIUHEHUH C y4€TOM CTpOe-
HHA UX aTOMOB.

6 XapakTepu30BaTh CTPOEHUE METAAAOB,
obie pU3NIeCKre U XUMUYIECKUEe
CBOMCTBa METAAAOB.
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[NouaTue 0 KOPPO3UU METAANOB U
OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO-
3uu. CriaaBeI (CTaAb, YyT'YH, JIOPAAIOMH-
HUM, 6poH3a), UX IPHMEHEHNE B ObITY U
IIPOMBIIIIA€HHOCTH.

HemMoHcTparmm

O3HaKOMAEHHE C 00pa3liaMi METAAAOB U
CIIAQBOB, X (PU3NYECKUMH CBOHCTBaMHU.
Mozean KpUCTaAANYECKUX PENIETOK
METaAAOB.

BuneomaTeprasbl: KOPpo3Us METAAAOB.

JIaGopaTopHBIe 1 MpaKTUIecKmne
paboTsl

JlabopamopHvle onvimsi:
O3HaKOMAEHHE ¢ 00pa3liaMH CIIAABOB
METaAAOB.

3aBHCHUMOCTh CKOPOCTH pEaKLUHU
MeTaAAa C KMCAOTOHM OT IPHUPOIBI
MeTaaAa.

Bovruucaenus

— II0 YpaBHEHUSIM XUMUYECKHUX pPeaK-
LU, €CAU OIUH U3 PEareHTOB COAEPIKUT
IpUMECH

6 XapakTepu30BaTh 00IIHE CIIOCOObI
IIOAYYEHHS METaAAOB.
6 CaezmoBaTh IpaBHAaM 6€30ITaCHOM
paboTel B AaGOpPaATOPUH IIPH UCIIOAB30-
BaHHU XUMHYECKOH IIOCYIbI U 000PyHO-
BaHUS.
[1pon3BOAUTD BEIYHCAEHHS 10 XUMUYe-
CKUM YPaBHEHHUIM.
6 Vicmoab30BaTh IPHU BBIIIOAHEHUH
y4ebHBIX 3a1aHuil TEKCThI yUeOHUKA,
crpaBo4YHbIe MaTepuaasb! ([leproamge-
CKYIO CUCTEMY XUMHUYECKHUX SAEMEHTOB
M. U. MengeaeeBa, TabAUILY PACTBOPH-
MOCTH KHCAOT, OCHOBAHHUHU U COAEH B
BOJI€, SAEKTPOXUMHUYECKUH PAL
HaIIPSKEHUH METaAAOB).
Hcnioab30BaTh IPHU BBIIIOAHEHUH
yueOHbBIX 3aJaHuil U B IIpoliecce
HCCAEI0OBATEABCKOH 1eITEeALHOCTH
HAYYHO-IIOIYASIPHYIO AUTEPATYPY
XUMHYECKOTO COAEPIKaHUS, CIIPABOY-
HbIE MaTepUaAbl, pecypchl MHTepHeTa

o

o

Tema 8. Bacxuerirme merasi-
JIBI I IX COeIVHEeH M
(16 1)

[Ileaounbie MeTaaAbl. [ToroKeHIIE B
[TepuonuyuecKoil cUCTeMe XUMHUIECKUX
anemeHTOB 1. Y. MeHneaeeBa, cTpoeHHuE
aToMoB. HaxoxxneHue B nmpupoze.

o

OOBSACHATD 00IIIHEe 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB SAEMEHTOB-METAA-
AOB B TPYIITax U UX COEMUHEHUH C
y4€TOM CTPOEHUS UX aTOMOB.
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IIpooonscenue mabn.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
oOyuarommxcst

dusnyeckre U XUMHYECKUe CBOUCTBA
(Ha mpuMmepe HaTpHd U Kaaus). OKCHIBI
U TUAPOKCHUABI HATPUL U Kaaud. [Tpume-
HEHNE IEAOYHBIX METAAAOB U UX
COeIUHEHUH.

[[lenouHO3EMEABHBIE METAAABI MATHUH
U KaABILIUH, cTpoeHHue aToMOB. [Toaoxke-
Hue B [leproauyecKol CUCTEME XUMUYE-
cKux saemeHTOB /1. 1. MeHneaeeBa.
Haxoxnenue B mpupone. Prusmdeckre u
XUMUYECKHE CBOMcTBa. BaxkHelnne
COEIMHEHUS KaAbIUA (OKCHUM, THIPOK-
cu, coam). 2KECTKOCTB BOJBI U CITOCOOBI
€€ yCTpaHEHHUS.

Aaromunuii. [Toaoxenue B I[lepuonmyae-
CKOH cHCTeMe XUMUYECKHUX S9AEMEHTOB
M. 1. MerneaeeBa, CTpOEHHE aToMa.
Haxoxnenue B npupose. Pusndeckue u
XUMHUYECKHe CBoMcTBa. AM(oTepHbIe
CBOMCTBa OKCHIA U TUAPOKCHAA.
2Keaezo. [Toroxxkenue B [lepuonmdeckoit
CHCTEME XUMHYECKUX IAEMEHTOB

M. 1. MerneaeeBa, CTpOEHHE aToMa.
Haxoxnenue B npupone. Pusmgeckue

6 XapakTepu3oBaTb (PU3NIECKUE U XH-
MHYECKHE CBOMCTBA IIPOCTHIX BEIIIECTB
METaAAOB U X COeIMHEHUH (OKCUIOB,
THAPOKCHUIOB, COAEH), CIIOCOOBI X
TIOAYYEHUsI, IPUMEHEeHNe U 3HaUYeHNe
B IIPUPOJE U KU3HHU YEeAOBEKA.

6 PacriozHaBaTh C IOMOIIBIO KA4eCTBEH-
HBIX PEAKIHMH HOHBI METAAAOB (MaTHUSI,
AAIOMUHUS, IIUHKA, JKeAe3a, MeIH).

6 [TAaHUPOBATD U OCYIIECTBASTH Ha
[IPAKTHUKE XUMHUYIECKHUE SKCIIEPUMEHTHI,
IPOBOAUTH HAOAIOZIEHHS, 1EAaTh
BBIBO/IBI I10 pE3yAbBTATaM 3KCIIEPUMEHTA.

6 CaemoBaTh IpaBuaaM GezoracHoit pabo-
TBI B AAG0PATOPUHU IIPH HUCIOAB30BAHUU
XUMHUYIECKOH IOCyAbI 1 060PYOOBaHUS.

6 IIpOM3BOANTD BEIYUCAEHUS 10 XUMHYE-
CKHM ypPaBHEHUSIM.

6 BrIcTpanBaTh pa3BEPHYTHIE TUCHEMEH-
HBbIE U YCTHBIE OTBETHI C OIIOPOH Ha
uH(pOpPMAaIHIo U3 yueOHUKA U CIIPaBOY-
HBIX MaTePHaAOB, ITPAMOTHO HCIIOAB30-
BaTh U3Y4EHHBIN NOHATUHHBIN anmapar
Kypca XHUMHUH.
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U XUMH4ecKHe cBoiicTBa. OKCHIBI,
TUAPOKCHUIBI U coan xkKeaesa(ll)
u xeaesa(Il).

HeMoHcTpanym

BzaumopericTBue HaTpUd C BOLOU.
OxkpaluBaHue IAaMeH! UOHAMU HaTpUL
U KaAUs.

OkpaluBaHue IIAaMEHU HOHAMU
KaABITHS.

BzaumogeiicTBrue oKCHUaa KaAbITUS C
BOIOH.

Buneomarepraabl: ropeHHeE XKeae3a B
KHCAOPOJZIE U XAOPE.

JIaGopaTopHbIe M IIpaKTI4IecKne paboThI
Jlabopamopnvie  onvimuvl:
O3HaKoOMAEHHE C 00pasliaMyi aAIOMUHUSA
U €ro CIIAQBOB.

AwmdorepHbIe CBOHCTBA I'HAPOKCHIA
AAIOMUHUSH.

KauecTBeHHBIE pe€akinuu Ha UOHBI
JKeAesa.

llpaxmuueckue pabomuwt:

No 6. 2K€cTKOCTH BOABI U METOBI €€
yCTpaHEeHUd.

Ne 7. PerteHue 5KCIiepUMEHTAABHBIX
3aad 1o reMme «Meraaabi».

Boviuucaenus

— II0 YpaBHEHUIM XUMHYECKUX pPeak-
Ui, eCAY OOUH U3 PEareHTOB JaH B
HU30BITKE UAU COEPIKUT IPUMECH;
— MaCCOBOY JOAM BBIXOAA MIPOAYKTA
peaximu

6 VICII0AB30BATDH IIPU BBIIOAHEHUHU
y4ebHBIX 3a1aHUu U B IIpollecce
HCCAEI0BATEABCKOM AEITEeABHOCTH
HAYYHO-TIOIIYASIPHYIO AUTEPATYPY
XHUMHYECKOTO COJEPIKAHUS, CIIPABOY-
HbIE MaTepHaAbl, pecypcel MHTEpHETA
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Oxonuanue maoi.

IIpumepHBIe TeMBI,
pacKpbIBaloIye TaHHBIN
pasnaes mporpamMmel,
¥ KOJIMYIECTBO YacoB,
OTBOJIVIMOE Ha VX VI3yJeHne

OcHoBHOE coaeprKaHme

OcHOBHBIE BUIBI AeATeTLHOCTN
o0yuarommxcst

Pasznesn 4. XuMus 1 oKpy>Karolas cpega (3 4)

Tema 9. BentecrBa 1 MmaTepu-
aJIbI B JKM3HM YeI0BeKa
(34)

HoBble MaTepHanbl U TEXHOAOTHH.
BemectBa 1 MaTepHanbl B IIOBCEIHEBHOU
SKU3HU YeAOBeKa. XUMUL U 30POBHE.
BesomacHoe 1CII0Ab30BaHUE BEIECTB

U XUMHYIECKUX PEaKIIHH B OBITY.
[IpupoaHbIe HCTOYHUKH YTA€BOAOPOIOB
(yroab, IpupoaHbIi ra3, HePTh),
HPOAYKTHI UX ITepepaboTKU, UX POAB

B OBITY U IIPOMBIIIIACHHOCTH.

OCHOBBI 9KOAOTHYECKOH TPaMOTHOCTH.
XUMHUYECKOe 3arps3HEHHE OKPYyKaro-
e cpenbl (IpeneAbHO AOITyCTUMAas
KoHIleHTpalud BelectB — [1/1K).

PoAb XUMHH B PEIIEHUH 9KOAOTHYECKUX
npobaem

6 XapaKTepH30BaThb POAb XMMHU B pas-
AMYHBIX chepax AeITeABHOCTU AIOICH,
OCHOBHBIE BEILIECTBA 1 MaT€PHUAaABI,
IIpUMEHAIEeMble B XKU3HU COBPEMEHHOTO
JeAOBEKa.

6 OOBICHATH YCAOBUS 6€30ITaCHOTO
HCIIOAB30BAHUS BEILIECTB U XUMUYE-
CKHX PEaKIH B OBITY.

6 AHaAM3UpPOBaTh U KPUTUYECKH

OLleHUBATh UH(MOPMAIIHIO O BAUSTHHUH

IIPOMBIIIIA€HHOCTH, CEABCKOI'O X03dU-

CTBa, TPAHCIIOPTA U AP. HA COCTOSHUE

OKpyzKaroIlel cpemsl.

YMeTh OKa3bIBaTh IIEPBYIO IIOMOILb IIPH

XUMHUYECKHUX O3KOraxX M OTPaBACHUSIX.

6 IIpHHUMATH y4acTHE B OOCYKIECHUHU
IpobAeM XMMHUYECKOH U 9KOAOTHYE-
CKOM HallpaBA€HHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO ITO3UIIHIO T10 ITpobAeMe U
IpeaaaraTb BO3MOKHBIE IIyTH €€
pelieHus

o




[Tpu paspaborke paboueil IporpaMMbl B TEMATUIECKOM ITAQHUPO-
BaHUH JOAXKHBI ObITH YITEHBI BO3MOXKHOCTH UCIIOAB30BAHUS DAEK-
TPOHHBIX (LIH(PPOBBIX) 00PA30BATEABHBIX PECYPCOB, ABASIOIIHUXCS
y4e6GHO-MEeTOAUYECKUMH MaTepuasaMi (MyABTHUMEIUNHbBIE IIPO-
IpaMMbl, SAEKTPOHHbIE YUEOHUKY U 3aaYHUKN, IAeKTPOHHbBIE G-
GAMOTEKH, BUPTYaAbHbIE AAGOPATOPUH, UTPOBBIE IIPOTPAMMEBI, KOA-
AEKIIHNHU IIU(PPOBBIX 06Pa30BaATEABHBIX PECYPCOB), HCIIOAB3YEMBIMHU
[AsT OOyYeHHsT M BOCIIUTAHHS PA3AMYHBIX TPYII [I0AB30BaTEAEH,
IIPECTaBAEHHBIMU B 9AEKTPOHHOM (LH(PPOBOM) BUE U PEAAUSYIO-
IIUMU guaakTudeckre BodMmoxkHocTd UKT, comepraHue KOTOPBIX
COOTBETCTBYET 3aKOHOIATEALCTBY 00 06pa30BaHUH.
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