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Pabogas mporpamMmMa 1o XUMHH Ha YPOBHE OCHOBHOTO 00IIeTO0 00pa30BaHuUs
cocTaBlIeHa Ha ocHOBe TpeboBaHMIl K pe3yib- TaTaM OCBOCHUSI OCHOBHOM
00pazoBaTebHOM NPOrpaMMbl OCHOB- HOT'O O0IIEr0 00pa30BaHus, IPEACTaBICHHBIX
B dezepanbHOM ro- cy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO
o01mero o6pa3zoBaHus, ¢ yI4ETOM paclpeeIEHHBIX 0 KilaccaM MPoBepsie- MbIX
TpeOoBaHUil K pe3ysbTaTaM OCBOCHHSI OCHOBHOIT 00pa3oBa- TEeIbHON IPOrpaMMbl
OCHOBHOT'O 00111ero 00pa30BaHus U JIEMEHTOB COJICPIKAHMS, IPEICTABICHHBIX B
YHUBepcassHOM KOIU(PHUKATOpPE IO XUMUH, a TAaKXKe Ha ocHOBE [IpnmepHOit
MPOTpaMMBbI BOCITUTA- HHUSI 00YYaIOINXCSl TIPH NOIyYSHUH OCHOBHOTO O0IIEro
oOpazoBa- Hus U ¢ yuéroM KoHuernmu npernogaBanust yueOHOTo rmpeaMeTa « XuMHsD
B 00pa3oBaTenbHBIX opranu3anusx Poccuiickoit @enepa- 1uu, pean3yommx
OCHOBHBIE 00111€00pa30BaTEIbHBIC IPOTPAMMBI

(yTtB. Pemennem Komnernn Munmnpocsemenus Poccun, nporoxon ot 03.12.2019 N

I1K-4BH).

NOACHUTEJNIbHASA 3ANMNCKA

CoryacHO CBOEMY HA3HAYCHUIO MPUMEpHasi pabouasi mporpaMma siBIsIeTCst
OPUCHTUPOM [UIsS COCTABIICHHS PabOYMX aBTOPCKUX MPO- rpaMM: OHA AaéT
NpeJICTaBJICHUEe O I[elsiX, OoO0mel crparerun oOyde- HUsI, BOCIUTAHHS U
pa3BuTHs OOy4arONIMXCS CPEJACTBAMH yd4eOHOro mpeamera «XUMHUDY;
yCTaHABJIMBACT 00SI3aTEIBHOE MPEIMETHOE CO- JCpiKaHHEe, NMPeAyCMaTpPUBACT
pacrpenesiecHHe ero mo KjiaccaMm M CTPYKTYPHPOBaHHE €ro Mo pasieiiaM U
TeMaM  Kypca, OIpeleNseT KO-  JHYSCTBEHHbIE W Ka4eCTBEHHbIC
XapaKTePUCTHKH COACPIKaHUs, MaéT MPUMEPHOE paCIpeIeiCHUE YUCOHBIX
YacoB 10 TEMAaTHYECKUM pasjie- JaM Kypca U PEKOMEHAyeMYHo (IPUMEPHYIO)
MOCJIEOBATEILHOCTE WX  W3YyYCHHS C Y46TOM  MEKIPEAMETHBIX U
BHYTPHIIPSIMETHBIX CBsI3€H, JIOTHMKH Y4eOHOTO TMpoIecca, BO3PACTHBIX
OCOOEHHOCTEH O0yYarommx- Csi; OINpeaessieT BO3MOXHOCTH MpeaMeTa s
peanuzanu  TpeboOBa- HUH K  pe3yJbTaTaM  OCBOCHHS ~ OCHOBHOM
00pa3oBaTebHON MPOrpaM- MBI Ha YPOBHE OCHOBHOTO 00MIero 00pa3oBaHus, a
TaKkKe TpeOOBaHMM K pe3ynbraTaM OOy4YeHHWS XHMUH Ha YpOBHE Ieiei
I/I3yquI/I$I Hpe}l- METa n OCHOBHBIX BUI0B y‘[e6HO-H03HaBaTeHBHOﬁ
NEeSTeNbHOCTH/ YYEeOHBIX JICHCTBHI YYEHHKA 110 OCBOCHHUIO Y4eOHOTO

COJICpIKaHUSI.



OBLAA XAPAKTEPUCTUKA YHEBHOI O MPEAMETA «XUMWNA~»

Bxknag yuebHoro mpemmera «XuMUs» B JOCTIDKCHHE IENICH OC- HOBHOTO
o0rrero 00pa3oBaHusi 00YCIOBJICH BO MHOTOM 3HAYCHUEM XUMHUCCKOW HAYKH
B TO3HAHWH 3aKOHOB MPHUPOIBI, B Pa3BUTHH
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MPOU3BOJUTEIbHBIX CHJI OOINECTBA M CO3JaHMM HOBOHM 0a3pl MaTepHalbHOMN
KYJIBTYPBI.

XuMHs KaK DJIEMEHT CHCTEMBI €CTECTBEHHBIX HayK PAacHpOCTpaHMIA CBOE
BIMSIHHE Ha BCe O0JACTH 4YeNOBEYECKOIO CYIECTBOBAHMA, 3ajajia HOBOE
BUJCHHE MHPA, CTala HEOTHEMIIEMBIM KOMIIOHEHTOM MHPOBOH KYIbTYpBI,
HEOOXOANMBIM YCIIOBUEM XXHM3HM OOIIECTBA: 3HAHHE XMMHH CIy>KHT OCHOBOW
Uit (OPMHUPOBAaHUS MHPOBO33pe- HUsI 4YeJOBEKa, €ro MpeACTaBICHUH O
MaTepualibHOM €JJMHCTBE MHUPa; BXKHYIO POJIb UTPAIOT (GOpMUpyeMble XUMHUEH
MIPE/ICTABIICHUS O B3aMMONPEBPAIICHNUAX YHEPIHU M 00 BOJIIOIINU BEIIECCTB B
IIpUpO- JIe; COBPEMEHHAsl XMMUS HallpaBjeHa Ha pellieHHe TII00aIbHBIX MPO-
0J1eM YCTOMUYMBOIO pasBUTHsI YEJOBEUECTBA — CBIPHEBOM, SHEPIETH- YECKOM,
ITUIIEBOH M 9KOJIOTHYECKOH 0€30MacHOCTH, TIPOOJIeM 37]pa- BOOXPAHEHHSI.

B ycnoBusix Bo3pacTalomero 3Ha4YeHWs] XUMHH B JKM3HM oOImie- cTBa
CYIIECTBEHHO TIOBBICHJIACH POJb XHMHUYECKOro oOpa3zoBaHusa. B rmuiaHe
COLMAJIM3ALIMK OHO SIBJISIETCS OJIHMM U3 YCJIIOBHH ()OPMHUPO- BaHMSI HHTEIUIEKTA
JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY YeNOBEKY XHMHYECKHE 3HAHHSA HEOOXOAWMBI  JUIA
mpuoOpeTeHust OOIIEKYIbTYPHOTO YPOBHS, TO3BOJSIOIIETO YBEPEH- HO
TPYIUTHCS B COLMyME M OTBETCTBEHHO Yy4YacTBOBAaTh B MHOTI000- pa3HOM
KU3HH OOIIecTBa, IS OCO3HAHWA BaXHOCTH DPa3yMHOTO OT- HOIICHUS K
CBOEMY 3/I0POBBIO M 3[I0POBBIO JPYTHX, K OKpYKAIOMIeH MPUPOIHON cpene,
JUIs TPAaMOTHOTO MOBEAEHUS MPHU HUCHOIb30BAHUHU PA3IMYHBIX MaTepHajoB U
XMMUYECKHX BELIECTB B IOBCEAHEBHON KU3HH.

Xummdeckoe o0pa3oBaHHE B OCHOBHOHM INKOJIE SIBISETCS 0a30BBIM IO
OTHOIIEHHWIO K cucTeMe OOIIero XMMHUYecKoro odpasoBanus. [1o3- Tomy Ha
COOTBETCTBYIOIIEM €My YpOBHE OHO peaju3yeT MpUCYIIUe oouemy
XAMHUYECKOMY O0Opa30BaHUIO KIFOUEBHIE IIEHHOCTH, KOTO- pBIE OTPaKalOT
roCyJapCTBEHHbIC, OOIIECTBEHHBIE W MHIUBUAYaJIb- HbIE MOTPEOHOCTH. DTUM



ompezensieTcs CYIIHOCTh OOIIeil crpaTernu OOY4YCHUs, BOCIHTAHUS H
pa3BUTHUsI 00YJAIOIINXCS CPECTBAMH YYEOHOTO MpeiMeTa « XHUMUS.
W3syuenue mpenmera: 1) cmocoOCTByeT peanu3allid BO3MOXHO- CTeil Ams
caMopa3BUTUsL M (HOPMHUPOBAHUS KyJIbTYpPbl JIMYHOCTH, ¢€ oO0med wu
(YHKIMOHANBHOW TI'paMOTHOCTH; 2) BHOCHT BKJax B (op- MupoBaHue
MBIIIJICHUST M TBOPYECKHX CIOCOOHOCTEH IOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIBHOH ~ y4eOHOH  IeATENBbHOCTH, OSKCIEPHU- MCHTAJIbHBIX |
HCCIICIOBATEILCKUX YMEHHUH, HEOOXOIMMBIX KaK B ITOBCEIHEBHOH JKH3HH,
TaKk ¥ B NPO(ECCHOHATBHOU AEATEIBHOCTH; 3) 3HAKOMHUT CO CHEHU(HKOIL

Hay4YHOI'0 MBIIIJICHUS, 3aKJIaJIbIBACT
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OCHOBBI IIEJIOCTHOTO B3IJISla HA €AMHCTBO MPHUPOJBI U YENOBEKA, SBISAETCA
OTBETCTBEHHBIM ~ 3TarloM B (OPMHPOBAHMM  ECTECTBEHHO-HAY4YHOM
TPaMOTHOCTH TIOJIPOCTKOB; 4) crocoOcTByeT (hOPMHPOBAHMIO IEHHOCTHOTO
OTHOIICHHUSA K ECTECTBCHHO-HAyYHBIM 3HAHUSAM, K MPUPOJIE, K UYEIOBEKY,
BHOCHT CBOI BKJIa]] B 9KOJIOTHYECKOE 00pa30BaHNe MIKOJILHUKOB.

Ha3Bannbele HampaBieHnss B OOy4eHHM XUMHH  OOECIIEUMBAIOTCS
crieuduKoil colepKaHus TMpeaMera, KOTOPBIH SIBISETCS IeJaroru- YecKH
aJIalITUPOBAHHBIM OTpPAXXEHHEM 0a30BOM HAyKHM XHMHH Ha OINPENeIEHHOM
aTare e€ pa3BUTHSL.

Kypc XumMuM OCHOBHOI IIKOJIBI OPHEHTHPOBAH HAa OCBOEHHE O00y-
YAIOIUMUCS OCHOB HEOPTaHMYECKOM XMMHH W HEKOTOPBIX MOHATHH U
CBEJICHNH 00 OT/EJIBHBIX 00BEKTaX OPraHUIECKOW XUMHH.

CrpyKkTypa cojiepkaHus peaMeTa ChOpMUpPOBaHa Ha OCHOBE CH- CTEMHOTO
noaxona K ero u3ydennto. ConepkaHue CKIIaIbIBACTCS U3 CHCTEMbI TIOHSITHH O
XUMHYECKOM 3JIEMEHTE M BEIIECTBE U CHCTEMbl MOHATHUH O XUMHYECKOH
peakuun. O0e 3TH CHCTEMBl CTPYKTYPHO OpraHHM30BaHbl 110 TPHHIHITY
MOCJIEOBATEIFHOTO  Pa3BUTHA  3HAHWA Ha  OCHOBE  TEOPETHYECKUX
MPECTAaBICHNN pPA3HOTO YPOBHS: AaTOM- HO-MOJEKYJSIPHOTO YUYCHHS Kak
OCHOBBI BCErO €cTeCTBO3HaHUs, ypoBHA Ilepmogmueckoro 3akona J[. W.
MenneneeBa Kak OCHOBHOTO 3aKOHa XMMHH, YUEHHS O CTPOCHHH aToMa M
XAMHWYECKOH CBSA3H, TPEACTaBICHUH 00 3JIEKTPOIUTUIECKON TUCCOIHMAIIUI

BCILICCTB B pacTBOpax. TeOpeTI/I‘{GCKI/Ie 3HaHUA pacCMaTpUBAOTCA Ha OCHOBC



SMOUPUYECKHA TOIYYCHHBIX ¥  OCMBICICHHBIX (DaKTOB, pa3BHBAIOTCS
MOCJICIOBATEILHO OT OJHOTO YPOBHSA K IPYroMy, BBINONHSS (YHK- I[UU
OOBSICHCHUSI W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3- MOXKHOCTCH
MIPAKTUYECKOI0 NPUMEHEHNUS U TIOJTYUYEHUS U3yYaeMbIX BEIIECTB.

Takast opraHuszaius COACpKaHUS Kypca CIOCOOCTBYET NPEACTaB- JICHUIO
XUMHUYECKOW COCTABIISIOLIEH HaydyHOM KapTHUHBI MHUpa B JIO- THKE €€
cucTeMHON mpuponsl. Tem campIM oOecredmBaeTcsi BO3MOX- HOCTh
(opmupoBaHHs y O0OYYaIOMIMXCS IIEHHOCTHOTO OTHONICHHSA K HAyYHOMY
3HAHWIO M METOJaM T[O3HaHWs B Hayke. BaxHO Takke 3a- METUTh, UTO
OCBOEHHUE COJIEPIKaHUs Kypca MPOUCXOIUT C MPUBJIeUe- HUEM 3HAHUU U3 paHee
M3YYEHHBIX KypcoB: «Okpyxaromuil mup», «buonorus. 5—7 xnacce» U
«Du3uka. 7 Kmacey.

LEE/IM U3YHEHMA YHEBHOIO MPEAMETA «XUMWUA>

K HampaBieHHIO TEPBOCTENEHHON 3HAYMMOCTH IIPU  pealu3aluu
00pa3oBaTeNbHBIX (YHKIUH TpenMera «XHUMHA» TPAAWIMOHHO OTHOCSAT
(hopMupoBaHUE 3HAHWH OCHOB XMMHUYECKOM HayKH Kak o0Ja-
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CTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUICCKOH JACATEIHHOCTH YeJIOBeKa U
KaK OJIHOTO U3 KOMIIOHCHTOB MHPOBO# KYJIbTYphI. 3aaua IpeaMeTa COCTOUT B
(hOpMHUPOBAHUK CHUCTEMbl XHMHUCCKHUX 3HAHUH — BakHEHmIUX (aKTos,
MOHSATHH, 3aKOHOB M TEOPETHYCCKUX IIOJIOKEHHUH, TOCTYITHBIX OOO0OIICHUIHA
MHUPOBO33PEHYECKOTO XapaKkTepa, s3bIka HAayKH, 3HAHUH O HAyYHBIX METOHax
M3y4YeHUs] Be- IECTB U XMMHUECKHX peakiMi, a Takke B (POPMUPOBAHHH U
pa3BU- THHM YMEHHUH W CHOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C IUIAHHPOBA-
HUEM, HAONIOJICHHEM W IPOBEJACHUEM XUMHYECKOTO JKCIICPUMEHTA,
cobmozeHrieM mpaBui 0€30MacHOro0 OOpamieHusi C  BellecTBaMH B TIO-
BCEJIHEBHOM JKU3HHU.

Hapsimy ¢ 3TuM 1emu u3ydeHUs MpeaMera B MporpaMMme YTOYHe- Hbl H
CKOPPEKTUPOBAHbI C YYETOM HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOIO
obmero oopazoBanus. CeroHs B 00pa3oBaHUM 0CO00 3HAYMMOW MPU3HAETCS
HANPAaBJICHHOCTh OOYyYCHHMS Ha pa3BHTHC W CaMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ WHTEIUICKTa W 0Omie KynbTypbl. OOydeHHE YMCHHIO



YUUTBCSL M TIPOJNOIDKATh CBOE 00pa3o- BaHHWE CAMOCTOSITEIBHO CTAHOBHUTCS
OJTHOH U3 BXHEHIINX (QYyHK- UK Y4EOHBIX ITPEAMETOB.

B cBsI31 ¢ 3TUM IpU U3y4EHHUU MIPEeIMETa B OCHOBHOM IIKOJIE 10- MUHUpYIOLIEe
3HaYEHHE IPHOOPEIN TaKNe LENH, KaK:

6 (opMHpOBaHME WHTEJUICKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K
€aM000pa30BaHMIO, COTPYIHHYECTBY, CaMOCTOSTEILHOMY HpH- HSTHIO
peLICHNH, CTIOCOOHOH aganTHPOBaThCs K OBICTPO MEHSIO- IIUMCSI YCIOBHUSIM
JKU3HH;

6 HAIIPaBJICHHOCTh OOYYEHUs HAa CHUCTEMAaTH4ecKoe MPUOOIIeHHe yyamuxces K
CaMOCTOSITENIbHOM TO3HABATENIbHON AEATENBHOCTH, HAyYHBIM METOAAM
MO3HaHMS, (OPMHUPYIOIIMM MOTHBAIIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUM,

6 oO0ecrieueHne yCJOBHM, CIIOCOOCTBYIOIIMX HpHOOpeTeHHi0 00yda-
IOIMIMMHCSL  ONBITA PA3HOOOPA3HOM JESTENBPHOCTH, IIO3HAHWA U ca-
MOIIO3HAHHA, KJIKOYCBBIX HABBIKOB (KJ'IIO‘IGBI)IX KOMHCTCHHI/Iﬁ), UMCIOIIUX
YHUBEPCAJIBHOC 3HAUYCHUC IJIA PA3JIMYHBIX BUAOB €5~ TCJIBbHOCTH,

6 GopMupOBaHNE YMEHUI OOBSCHATH M OLCHUBATD SIBJICHHS OKPY- *KAIOIIETO
MUpa Ha OCHOBAaHWHU 3HAHWUI U OIbBITA, NOTYYEHHBIX IIPH U3YYEHUH XHUMUU;

6 (¢opMupoBaHne y O0OyYarOmIMXCSi TyMaHUCTUYECKUX OTHOIIEHUH,
MOHMMaHHMS [IEHHOCTH XUMHWYECKNX 3HAHUH JJIs1 BHIPAOOTKHM 9KO- JIOTUUECKH
11e7IecO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOW JESITEILHOCTH B LEISAX
COXPaHEHMsI CBOETO 3[J0POBbs U OKPYKAIOLIEH IIPUPOJHON CPENbI;
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6 Pa3BUTHE MOTHBAIUU K OOYYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIEUEIOBEYECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BEIOOpY mTpoduiss ¥ HampaBICHHOCTH
JAITbHEHIIETO 00yUCHHS.

MECTO YYEBHOIO NPEAMETA «XMMUA>» B YHEBHOM MJIAHE

B cucreme obmero oOpazoBaHusi «XuUMUs» TpH3HaHA 00s3aTelb- HBIM
y4eOHBIM MPEIMETOM, KOTOPBIM BXOJWUT B COCTaB NpeIMETHOW obiacTu
«EcTecTBeHHO-HAYYHBIC TIPEAMETHIY.



Y4eOHBIM IIIaHOM Ha e€ U3ydeHre OTBEJCHO 136 yueOHbIX a- COB.

B 8 1 9 ki1accax — mo 2 4 B HeJeTI0.

Jlist kaxioro Kiacca IpeaycCMOTPEHO pe3epBHOE ydeOHOe BpeMsi, KOTopoe
MOXET OBITh HCIIOJIb30BAHO YYacTHHKaMH 0oOpa3zoBarelib- HOTO Ipoliecca B
neixtx  (GOpPMHUPOBAHWS  BapHaTHBHON  COCTaBIIO- INEH  COICpIKaHUSA
KOHKpeTHOH paboueil mporpaMMsbl. [Ipu 3TOM 00s3aTenpHas (MHBapHaHTHAs)
YacTh COJCp)KaHMSI TpeaMeTa, ycTa- HOBJEHHAas NPUMEpPHOH padoueii
HPOrpaMMOii, ¥ BpeMs, OTBOJUMOE Ha e€ M3y4YeHHE, IOJDKHBI OBITh COXPAHEHBI
HOJIHOCTBIO.

B crpykType mpumepHoi pabouell mporpamMMbl Hapsly ¢ HOSCHH- TEIbHOU

3aMUCKOM BBIJICIEHBI CIICAYIOIINE Pa3/ICIb:
*  IUIAHUPYEMbIC PE3yJbTaThl OCBOCHHS YUCOHOTO MpeaMeTa
«XUMHS» — JIUYHOCTHBIC, METANPEIMETHBIE, MPEAMETHEIE;
*  cojaepkaHHe y4eOHOTO mpeaMera «XuMUI»
no rojam oOyueHus;

° MIPUMEPHOC TEMATHYCCKOC IIJIAHUPOBAHUE, B KOTOPOM JACTAJIM3U- POBAHO

COZACPIKaHUC KaXKoi KOHerTHOﬁ TCMbI, YKa3aHbl KOJH- 4YECTBO YaCOB,

OTBOJMMBIX Ha eé N3y4YCHUEC, U OCHOBHBLIC BUIBI yqe6H0171 JACATCIBHOCTHU

yueHHKa, (opMmMHpyemble MpH H3YYEHHH TEMbI, INPUBEAEH IepeueHb

I[GMOHCTpaLIPIﬁ, BBITNIOJIHACMBIX YYH- TCJICM, U NEPCUCHb PCKOMCEHAYCMBbIX

Ha6op ATOPHBIX OIIBITOB u MPAKTUYCCKUX pa60T, BBITIOJIHACMBIX

yJamuMucH.
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C. I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos. M.: [Ipocsemenne, 2020r.






COAEPXAHWE YHEBHOIO NPEOAMETA «XUMNA>»

8 KNIACC
MepBoHaYasibHble XMMMYECKME NOHATUA

IIpeamer xumuu. Ponab XuUMHUM B JKM3HHM 4YelloBeKa. Teja W Belle- CTBA.
®uznyeckue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOsSIHUE Be- 1iecTB. [loHsTHe
0 METOJax TO3HaHWA B XMMUHU. XHUMUS B CHCTeMe HayK. UHCThIe BemecTBa u
cmecu. CriocoObI pa3/ie/ieHUs] CMECeid.

ATOMBI U MOJEKYJbl. XUMUYECKHE dJeMEHThl. CHMBOJBI XMMH- YECKUX
aieMeHTOB. [IpocTele W CIOXKHBIE BemecTBa. ATOMHO-MOJE- KYJISIpHOE
y4eHUE.

Xumuueckast Gopmyia. BaJeHTHOCTh aTOMOB XUMHYCCKHX 3JIe- MEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemmecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOCHTENbHAS MOICKYJSIpHAas Macca. MaccoBas JOJsI XHMHYECKOTO
9JIEeMEHTa B COCIUHEHUH.

Om3uuecKue W XUMHUYCCKUE SBICHHUA. XHWMHUYECKas peakius u e
NpU3HAKUA. 3aKOH COXPAaHEHUS MacChl BEHICCTB. XMMHYCCKHE YpPaBHCHHS.
Knaccudukanus  XUMHUUECKMX  peakiuid  (COCOUHEHMs,  Pa3JIoKeHHS,
3aMelneHus, oOMeHa).

XUMHUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYIOH, C
mpaBuiIaMu  paboTel B Jaboparopuu U mpuéMamMu oOpamieHMs C  Ja-
00opaTopHBIM 000pPYIOBAHHEM; WU3yUCHHE M OIMUCAHUEC (DU3UYCCKHX CBOWCTB
00pa3IoB HEOPTaHUIECKHUX BEIICCTB; HAONIOIeHHE (pU3NIe- CKUX (IIaBICHHE
BOCKa, TasHUE JIbJa, PACTUPAaHUE caxapa B CTYIKE, KUIICHHE U KOHICHCAIIUS
BOJIbI) U XUMHUUYECKHX (TOPEHHME CBEUH, MPO- KAITMBAHUE MEIHON MPOBOJIOKH,
B3aWMOJICHICTBAE MeJda C KHCJIOTOH) SIBJICHUH, HAOJNIOJCHHE M OIHCAHHE
MPU3HAKOB MPOTEKaHHs XUMHU4YE- CKUX peakuuil (pas3ioxeHue caxapa,
B3aMIMOJICICTBHE CEPHOW KHC- JIOTBI C XJOPUAOM Oapws, pasloKeHue
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runpokcuga wMenu(Il) mpm Ha- TpeBaHWM, B3aMMOICHCTBHE IKele3a C
pactBopom comu menu(Il)); u3- ydeHue cnocoOoB pasmeneHus cmeceil (¢
MOMOIIBK0 ~ MarHuTa,  (UIBTPOBAHWE,  BBHIMAPUBAHUC,  TUCTUILUISAIHS,
xpomarorpadus), MPOBEACHNE OYNCTKA MOBAPCHHOW CONM; HAONIONCHWE WU
ONMCaHWE pe- 3YJNbTAaTOB IIPOBEICHHUS OIBITA, WLTIOCTPUPYIOMETO 3aKOH
COXpaHe- HHS MacChl; CO3JJaHNe MOETIeH MOJICKYJ (ITapOCTePIKHEBHIX ).

BakHeMlume NpeacTaBUTEIM HEOPraHUYECKMX BELLECTB

Bozmyx — cmech ra3zos. CoctaB Bo3ayxa. Kucimopom — 3meMeHT U mpocToe
BeIIecTBO. HaxoxkmeHne Kuciopoaa B Mpupoje, GU3nde- CKHe M XAMUICCKHE
cBoiicTBa (peakimu ropenus). Oxcuzsl. Ilpumenenue kuciopona. CrocoOs!
MOJYYCHHUsST KHUCIOpOAa B J1Ta0OpaTo- pHUHM M MPOMBIIUICHHOCTH. KpyroBopor
Kkuciopoaa B mpupoae. O30H — ammoTponHast MOIUPHUKAIHS KHCIOPO/Ia.

TernoBoit 3(h(GeKT XMMUUECKON peakiny, TEPMOXUMHYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMUYECKUE PEaKlMu. TOMIUBO: yroib U MeTaH. 3arpsi3HeHue
BO3/yXa, YCHICHHE MApHUKOBOTO 3(pekTa, pa3pymieHrne 030HOBOTO CIIOS.

Bonopon — anmemMeHT u mpocToe BemecTBo. HaxokaeHue BOIOpo- na B
npupoze, (U3NYECKUEe U XUMHUYCCKHE CBOWCTBA, MPHMEHCHHE, CIIOCOOBI
noxy4eHus. KueiaoTsl u comu.

KonnuecTtBo Bewectsa. Mosb. MossipHas macca. 3akoH ABOTajipo.
MornsipHBIi 006EM Ta30B. Pacd&ThI 0 XUMUYECKUM yPaBHEHUSIM.

®dusnueckue cBoiicTBa BojAbl. Boja kak pactBopurenb. PacTBo- pbl.
HaceimieHHbie ¥ HEHACBIIIEHHBIE PACTBOPBL. Pacmeopumocms geujecms 8
600e.* MaccoBast 107151 BEIIECTBA B pacTtBope. XuMn4e- CKUe CBOWCTBA BOIBI.
OcHoBanwusi. Ponb pacTBOpOB B MpUpPOJE U B KHU3HU udeloBeka. KpyroBopor
BOABI B TIpUPOJE. 3arps3HEHHWE TpHU- POAHBIX BOJ. OXpaHa W OYHUCTKA
MPUPOJIHBIX BOJI.

Knaccudukanuss  Heopranmdeckmx — coenamHenmid.  Oxcumsl.  Kimac-
cupuKausg  OKCHJIOB: coseobpasyrormue  (OCHOBHBIC,  KHCJIOTHBIE,
aM(pOTepHBIE) u HECoJIeoOpa3yroIue. Homenxknarypa OKCHJIOB

! KypcuBom 0603HaueH y4eOHbI MaTepual, KOTOPbIi U3y4aeTcs, HO He BHIHOCUTCS Ha
MPOMEKYTOUHYIO U HTOTOBYIO aTTECTAIIHIO.
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(MexxayHapomHas W TpuBHanbHas). DU3MUECKHE W XHUMHYECKHE CBOWMCTBA
okcuaoB. Ilomyuenue okcunos.

OcHoBanust. Kiaccudukaius OCHOBaHUWIl: MIETOYM M HEPACTBO- PUMBIC
ocHOBaHMA. HOMEHKIaTypa OCHOBaHHMH (MEXIyHApOIHAS W TpPUBHAIBHAS).
dusnueckue U XMMUYECKHE CBOWCTBa OcHOBaHU. [lomydyenue ocHOBaHMIA.

Kucnotsr. Krnaccudukarus KHCIIOT. Howmenxknatypa KHCIIOT
(MexxayHapomHas W TpuBHanbHas). DU3MUECKHE W XHMHYECKHE CBOWMCTBA
kucnot. Psag aktuBHoctu MetaiioB H. H. bekerosa. [1o- myuenue kucior.

Comu. Homenknatypa cojeil (MeXIyHapoaHass U TpHUBHAJbHAsA).
duznyeckue U XUMUYECKe cBoicTBa cozeil. [lonydenue coneil.

I'enetnueckas cBsA3b MEKIY KJIaCCaMU HEOPraHUUYECKUX COEIU- HEHUM.

XUMHUYECKUH JKCIEPUMEHT: KadeCTBEHHOE OIpe/eieHHe coaep- >KaHus
KHCJIOpO/ia B BO3/AYyXE; MOIyIeHHE, COOMpaHNe, Paclio3HaBa- HUC W U3ydCHHE
CBOWCTB KHCJIOPOAa; HAOIIOICHUE B3aNMOACHCTBHS BEIIECTB C KHCIOPOAOM U
yCIIOBMS BOZHUKHOBEHUS M MPEKPAICHUs TOpeHus (I10kapa); 03HaKOMJICHHE C
obpaslilaMyd OKCHUZIOB M ONHMCAHME WX CBOWCTB; TMOJy4YeHHE, CcOOUpaHue,
pacrio3HaBaHWE W W3ydYe- HHE CBOWCTB BOAOPOAA (TOpEHFHE); B3aUMOACHUCTBHE
BOAOpOJA c OKCHIOM memu(1l) (BO3MOXHO HCIIOJIb30BaHUE
BUJIECOMATEPHUAIIOB); Ha- OIr0JIeHHe 00pa3IoB BEIIECTB KOJUYECTBOM | MOIb;
HCCIICIOBAaHUE  OCOOCHHOCTEH  pAcTBOPEHHUS  BEIIECTB C  pPa3IHYHON
pPacTBOPUMO- CTbIO; INPUIOTOBJIEHHE PACTBOPOB C OINPEAEIIEHHOM MaccoBOH
JIoNiel pacTBOPEHHOTO BEIECTBA; B3aMMOJICHCTBHE BOJBI C METaljlaMH (Ha-
TpUeM U KajbIleM) (BO3MOXKHO HCIIOJIB30BaHUE BHJIEOMaTepua- JIOB);
ONpEJENIEHUE PACTBOPOB KHUCIOT M IIEIOYEH € MOMOIIBIO MH- JTUKATOPOB;
WCCleIoOBaHNe O00pa3loB HEOPTaHWYECKUX BEMIECTB pa3- JTUYHBIX KJIACCOB;
HaOJII0/IEHUE W3MEHEHHUS OKPACKH WHIWKATOPOB B pAcTBOpax KHCIOT |
Iienoyeif; u3ydeHue B3anmonencTsus okcu- na meau(ll) ¢ pactBopom ceproit
KHUCIIOTBI, KHUCJIOT C MeTajllaMu, peakuud HeWTpaliu3aluu; MOoJyyeHue
HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUE OJHOTrO METa/Ula JOPpYyrumM U3
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pacTBOpa COJHM; PEHICHHE SKCIEPUMEHTAIBHBIX 3a1ad 10 Teme «BakHelmme
KJIaCChl HEOPra- HUYEeCKUX COCTUHEHUI.

Mepuoauueckuit 3akoH 1 Mepuoauyeckas cuctema

XUMMYECKMX anemeHToB [. . MeHgeneeBa. CTpoeHue

aTOMOB.

XumMnyeckasa cBsdb. OKUMCAUTEIbHO-BOCCTAHOBUTE/IbHbIE peakymmn

ITepBple MOMBITKA KITACCU(PHUKAINNA XUMHUYECKUX 31eMeHTOB. [lo- HATHE O
rpymnmnax CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIC U LIENIOYHO3e- MEJIbHbIE METAJLIbI,
TaJIOTeHBI, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTO- pble 00pa3yroT aM(pOTepHEIC
OKCHUJBI U TUAPOKCUABI.

Ilepnoauueckuii 3akoH. Ilepuonnyeckas cucteMa XUMHYECKUX JIEMEHTOB
J. U. MenneneeBa. KopoTkomepuoaHas M UIMHHOIIEpU- OJHAs (OPMBI
Ilepuonuueckoir cuctembl xumudeckux osnemeHtoB . M. Menneneesa.
Ilepuoast u rpynmnel. GU3NYECKUN CMBICHI II0- PSIKOBOIO HOMEpPA, HOMEPOB
nepuoja U TPYMIbI DJIEMEHTA.

Crpoenue aromoB. CocraB aromHbIX saep. M3oTombl. DneKTpoHBI.
CrpoeHHE DJIIEKTPOHHBIX OOOJOYEK aTOMOB TEpBBIX 20 XHUMHYECKHX
aneMeHToB Ilepuoauueckoit cucremst [I. M. MenneneeBa. Xapaxkre- puctuka
XUMHUYECKOI'0 3JIEMEHTa 0 ero nojoxeHuto B [lepuoauue- ckoii cucreme Jl.
. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paauyca aTOMOB XMMHYECKUX 3Jie- MEHTOB,
METATUYECKIUX M HEMETAJUTMUECKUX CBOWCTB IO TpynmaM U TEepHOJIaM.
3nauenue [lepuonndeckoro 3akoHa u [lepruoguueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHS HAyKHU U npakTu- Ku. [|. . MenaeneeB — yu€Hblil u
TPKIAHWH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJsIpHAST W HEMOJISIPHAsI) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSI3b.

CTeHeHB OKHCJICHUA. OKI/ICJ'[I/ITGJ'[BHO-BOCCTaHOBI/ITeHBHHe peaKHI/II/I.
IIpomecch okucaeHus 1 BOcCTaHOBIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMUUECKUH IKCIIEPUMEHT: HM3YYCHHE OOpa3lOB BEMICCTB METAJUIOB M
HEMETAJIJIOB; B3aUMOJICHCTBUE THMAPOKCUAA LUHKA C PacTBOPAMU KHUCIOT M
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IIEI0YeH; MPOBEACHHUE OIBITOB, MILTFOCTPUPYIONINX MPUMEPBI OKHUCIUTEIBEHO-
BOCCTAHOBUTEIBHBIX PEAKIUH (TOPEHHUE, PEaKIINH PA3I0KEHUS, COCTUHEHNS).

MexxnpeaMeTHble CBA3N

Peanmuzanuss MeXIpeIMETHBIX CBS3€M NpPU  H3YYEHUH XUMHH B 8
KJIacce OCYIIECTBILSIETCSl Yepe3 HCIIONb30BaHME KaK OOIIMX eCTe- CTBEHHO-
HAyYHBIX MOHSTHH, TaK W TOHSITHH, SBISIFOLIMXCS CHCTEM- HBIMH IS
OT/ICNIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmmye ecTecTBeHHO-HAyUHbIE IOHSATHS: HAy4HBIH (hakT, TUIOTe- 3a,
Teopusi, 3aKOH, aHalMW3, CHHTE3, KilacCuUKalus, TI[EePUOJUY- HOCTb,
HaOIF0ICHHE, SKCIICPHUMEHT, MOJICIIUPOBAHUE, H3MEPEHHE, MOJICIIb, SIBJICHHUE.

dusnka: Marepus, aToM, JJIEKTPOH, NMPOTOH, HEWTPOH, WOH, HY- KIHJ,
M30TOIIBI, PaJIMOAKTHBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3a- psijl, BELIECTBO,
Teno, 00bEM, arperaTHoe COCTOSHHE BEIIEeCTBa, ra3, (pU3NUECKUE BEIUYUHB,
SIMHULIBI I3MEPEHUsI, KOCMOC, IUIAHETHI, 3BE3/1b1, CoHIIe.

buomnorust: poTocunTes, npixanue, ouochepa.

leorpadusi: atmocdepa, ruapocdepa, MHHEpadbl, TOPHBIC I[OPO- b,
HOJIE3HBIC HCKOIAEMBbIE, TOILTHBO, BOIHBIC PECYPCHI.

9 KNACC
BelLecTBO M XMMMYECKas peakums

Ilepuonuueckuii 3akoH. Ilepuoanueckas cucreMa XMMHUYECKHUX HJIEMEHTOB
. WU. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUO- JOB, KAIHS, KaJIbIH U
UX COCOUHEHHMH B COOTBETCTBHU C IIOJIOXKEHH- €M DJJIEMCHTOB B
Ilepuoauueckoii cucTeMe U CTPOEHUEM HX aTOMOB.

CTpoeHne BemecTBa: BHJbI XMMHUYECKOW CBs3W. THITBI KPUCTAIUTMUECKUX
pEUETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJIMYECKOU

pCIIIéTKI/I U BHJ1a XHUMUYECKOH CBSI3H.
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Krnaccudukarms n HOMEHKIaTypa HEOPTaHUIECKUX BEIIECTB
(MexXayHapoaHas U TpUBHAJbHAS). XUMHUYCCKHE CBOWCTBAa Be- IIECTB,
OTHOCAIIUXCS K Pa3NIUYHbIM KJIaCCaM HEOPraHUYECKUX COCIUHEHUH,
TeHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukamnms XUMHYECKHX peakIuil M0 pa3NUYHBIM MpHU3HAKaM (110
YHCITy M COCTaBY YYacTBYIOIIUX B PEAKIMU BEILECTB, 110 TEILIOBOMY 3 deKTy,
0 W3MEHEHHUIO CTEMEeHEH OKUCIEHUs XMMUYECKHX 3JIEMEHTOB, IO
00paTUMOCTH, MO YYaCTHIO KaTajam3aTropa). DK30- W HHIOTEPMHUCCKUE
peaKIyy, TePMOXUMHUYCCKUE YPaBHEHIIS.

[TonsiTue o ckopocTH XMMHUUECKOi peakuuu. [loHsTue 06 oOpaTH- MBIX U
HEOOpaTHMBIX XHMHYCCKHX peaknusx. I[loHATHE O TOMOTeH- HEIX H
TeTePOTCHHBIX peakiusaX. [lowsamue o xumuueckom paero- gecuu. Paxkmopeoi,
enuAIOWUe HA CKOPOCMb XUMUYECKOU peakyuu U Noa0dCeHue XUmMuieckozo
pasnosecusl.

OKHCIUTETFHO-BOCCTAHOBUTEIIFHBIE PEAaKIHUU, ODJICKTPOHHBIA Oa- JIaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peakiuu. CocTaBieHue  ypaBHEHHH
OKHCIIUTCIIbHO-BOCCTAHOBUTCJIIbHBIX peaKuHﬁ C HUCIIOJIb- 30BaHUEM MCETOAA
2JIEKTPOHHOTO OaraHca.

Teopusi  AIAEKTPOIUTUYECKOW  JMCCOIMANMH. DJEKTPOJUTBI W He-
QJICKTPOJIUTEI. KaTI/IOHI)I, aHUOHBI. MexaHu3m aucconuanuu BE- INECTB C
Pa3IMYHBIME BUIaMU XUMHAYECKOH cBs3u. CTeneHs nucco- nuannd. CHIbHEIC
U cna0bIe IIEKTPOIUTHL.

Peakiuu woHHOTO OOMEHa. YCIOBHMSI MPOTEKAHHsI pPEaKIUid HOH- HOTO
oOMeHa, IMOJIHBIC W COKpamIEHHbIC MOHHBIC YpaBHEHHs peak- muid. CBOHCTBa
KHCJIOT, OCHOBaHHU M COJICH B CBETE IMPEICTABICHUN 00 3IEKTPOIUTHUCCKON
mucconmanui. KadecTBeHHBIE peakIUM Ha WOHBL [lomamue o eudponuse
conetl.

XUMHWYECKUH  OKCIEPUMEHT:  O3HAaKOMJIEHHE C  MOAEISIMH  KpHU-
CTAJIJIIMYECCKUX peIHéTOK HEOPraHn4CCKUX BCIIIECCTB — METaAJIJIOB u
HeMeTaioB (TpaduTa W anmmasa), CIOKHBIX BEIIECTB (XJOpWAa Ha- TPHA);
HCCIIE/IOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKON PEaKIUH OT BO3/ICHCTBUS
pasiuuHbIX (DAKTOPOB; HCCIEIOBAHUE HIICKTPOIPO- BOJHOCTH PACTBOPOB
BEIIIECTB, MpoIlecca AMCCONMAIMM KHUCIOT, IIe- JIoded M cojei (BO3MOYKHO
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UCIIOJIB30BaHUE BHUJICOMATEPUAIIOB); npo- BEJICHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKM TIPOTEKAHUST peak- I HOHHOIO OOMeHa
(oOpazoBanne ocajuka, BbICIEHHE Tra3a, 00pa3oBaHHE BOJBI); OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKHUCIH- TEIbHO-BOCCTAaHOBHUTEIBHBIX PEaKLHi
(ropeHme, peakuMu  pas3No-  OKCHHWSA, COCOWHCHHS),  pacllo3HaBaHHE
HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX PEAKLUH Ha HOHBI;
pelIeHne SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTannbl U UX coegmHeHUsn

OOmrast xapakTepucTHKa rajnoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTemneHn OkuciaeHus. CrtpoeHne W (usnyeckue CBOMHCTBA
MPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHYECKHE CBOMCTBA HA IIpUMeEpe Xjopa
(B3auMOCHCTBHE C MeTajllaMH, HEeMeTalJlaMH, IIeNodaMu). XJIOPOBOJOPOJ.
ConsiHast KHMCJIOTa, XHMHYECKHE CBOWCTBA, TIIOJy4YECHHE, INPUMECHEHHE.
JeiictBue xiopa M XJIOPOBOAOPOJA HAa OpraHu3M deloBeKka. BaxHeiiiue
XJIOPUABI U UX HAXOXJACHHUE B IIPUPOJIE.

OO1mas xapakrepucTuka 31eMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapAKTEPHbBIE CTETICHN OKUCIICHUSL.

Crpoenue 1 (pU3UUECKHE CBOMCTBA MPOCTHIX BELIECTB — KHUCIO- Poja H
cepbl. AJUIOTPOIHBIE MOJU(UKAMKA KHCIOPOJa M Cepbl. XH- MHUYECKHE
cBoiictBa cepsl. CepoBomopos, CTpoeHHe, (QHU3WYECKHe U XUMHYECKHE
cBoiicTBa. OKCHIBI Cephl KaK IMPEACTABUTENHN KHUCIOT- HBIX OKcnaoB. CepHas
KHCIIOTA, (PU3MYECKHe M XUMHUYECKHE CBOI- cTBa (0OIIHe Kak MpeJCTaBUTENs
KJacca KHCIOT W cremuduye- ckue). XUMHUYECKHE PEaKInH, JIeKallue B
OCHOBE ITPOMBIIIEHHOTO CII0C00a MOIyYeHNs! CepHON KUCIoTH. [Ipumenenue.
Count cepHOI KHUCITOTHI, KadeCTBEHHAsl peakiys Ha cynbdaTt-noH. HaxoxaeHne
cepbl U €€ COEUHEHUH B Ipupoje. XUMUUECKOE 3arpsi3HEHNUE OKpY- JKarolen
Cpelbl COEIUHEHUSIMH Cepbl (KUCIOTHBIE NOKAM, 3arpsA3- HEHUE BO3AyXa U
BOZOEMOB), CITOCOOBI €T0 TPEAOTBPAIIECHHSI.
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OObmrast XxapakTepucTHKa 371eMeHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUSL.

A30T, pacnpocTpaHeHHe B NpUpoJie, PU3NIECKUE U XUMHUYECKUE CBOMCTBA.
KpyroBopor asora B mpupoje. AMMHAK, e€ro (GU3HYeCKHe M XHMHYECKHE
CBOMCTBa, mojiydeHue W npumenenue. Comm amMmo- HUsl, UX (u3nueckue u
XMMHUYECKHE CBOMCTBa, NpUMEHeHHEe. Kade- CTBEHHass peakiys Ha HOHBI
aMMOHHS. A30THas KHcCiIOTa, €€ IONy- 4YeHHe, (QU3HYECKHE U XUMHYCCKHE
cBoiicTBa (00IIMEe Kak TpeacTa- BUTEIS KiIacca KUCIOT W CHENH(pUIECKUE).
Hcnonp3oBaHue HUTPATOB U CoJIci aMMOHHS B KaudecTBe MHHEPAJIBHBIX
ynoOpeHnid. XUMHYECKOe 3arpsisHEHHE OKPYXKAIOLIEH Cpellbl COeJANHECHUSIMU
a30Ta (KUCIIOTHBIC JI0XK/H, 3arps3HEHIE BO3/1yXa, IOYBEI H BOJOE- MOB).

®dochop, amwtorponHsie Momubukanmu  pochopa, usnyeckue U
xuMmu4yeckne cBoiictBa. Oxcun  docdopa(V) u  dochopHas KuciorTa,
(bu3nUecKre U XUMUYECKUE CBOMCTBA, moiydeHue. McnonpzoBanue dpocdaTos
B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUIA.

OO1mas xapakrepucTuka 31eMeHToB [VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEHICHH OKUCIICHHSI.

Yraepoa, amioTponHble MOIU(UKAIMK, pacHpoCTpaHEHHE B IIPHPOJIE,
¢usnueckne 1 XUMUYecKue cBoiictBa. Ancop6ums. Kpyrosopor yrieposaa B
npupone. Oxcuapl yriepoja, MX (U3MYECKHMEe M XHMHYECKHE CBOWCTBA,
JICWCTBHE HA >KUBBIC OPTaHU3MBI, TOJyYEHUE U ITPUMEHEHHE. DKOJIOTHIECKHE
npoOyieMbl, cBsi3aHHBIE ¢ okcuaoM yriepoaa(IV); rumoresa riobanbHOTO
MOTEIUICHHS KIMMaTa; NapHUKOBBIN 3 (deKT. YrosbHas KHCI0Ta U €€ COJH, UX
¢usnyeckne W XUMHUYECKHUE CBOWCTBA, MOJyYeHHE M INPUMEHEHHE.
KauecTBennast peakumsi Ha kapOoHaT-MOHBI. lcronbp3oBaHue kKapOOHATOB B
OBITY, MEMIIMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO3SIHCTBE.

[lepBoHauanbHble TMOHATHS 00 OpPraHMYEeCKUX BEIIeCTBaX Kak o
COGIMHEHMSIX yriiepoja (MeTaH, 9TaH, ATWIICH, alleTUIICH, 3TaHOJI, ININIEPHH,
YKCyCHast KHCoTa). Mx cocmas u xumuyeckoe cmpoe- Hue. lloHsTHE O
OMOJIOrMYECKU BaYKHBIX BEIIECTBAX: KHUPAX, O€J- KaX, yIrieBojlaX — U UX POJIn
B OKM3HM 4eloBeka. Mamepuanvhoe — eOUHCBO — OP2AHUYECKUX U

HeopeaHu4eCcKux coeouHenuil.
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Kpemuuii, ero ¢usuueckne W XUMHYSCKHE CBOWCTBA, IONyYCHHE U
npumeHenue. CoequHeHnst KpeMHuUs B ipupoe. OOmmue npes- craBieHust 00
oxcuje kpeMHus(IV) u kpemHueBoit kucnore. Cunu- KaThl, X UCIOJIb30BaHHE
B ObITy, MeIWIMHE, IPOMBIIUICHHOCTH. Baoicneuwiue cmpoumensHoie
Mamepuansl: Kepamuka, Cmexio, ye- menm, bemon, siceaezobemon. Ilpodaemvl
0e30nacHo20 UCNOIL308a- HUA CHIPOUMETLHLIX MAMEPUANO8 8 NOBCEOHeGHOl
JHCUBHUL.

XUMHWYECKUH OKCIIEPUMEHT: W3y4eHHe O0pas3IoB HEOpPTaHW4e- CKHX
BEIIIECTB, CBOMCTB COJISTHON KHCIIOTHI; IIPOBEACHUE Kade- CTBEHHBIX PEaKIUi
Ha XJIOpUA-UOHBI H Ha6J'IIO[[eHI/Ie NPU3HAKOB HUX MPOTCKAaHUA; OIbITHI,
oTpaxaromue (HU3MYECKHe W XHMHYECKHE CBOWCTBAa TallOTEHOB M HX
COEJIMHEHHH (BO3MOKHO HCIIOJIB30BAHKUE BUEOMATEPHAIIOB); 03HAKOMJICHUE C
obpaszuamu XJI0pua0B (rajio- FeHUI0B); O3HAKOMJICHUE C 00pa3IaMu cephl U e€
COCIMHEHUsIMU (BO3MOJKHO HCIIOJIb30BaHNWE BUICOMATEPHAIOB); HAOIIOJCHUE
npo- 1ecca oOyTrIIMBaHUS caxapa Mo JeHCTBUEM KOHIIGHTPUPOBAHHOM CEpHOM
KUCJIOTBI; W3yYEHHWE XHMHYECKHUX CBOMCTB pa30aBlIeHHOW CEPHOM KHCIIOTHI,
NpOBEICHNE KAaueCTBEHHON peakuuu Ha Cyinb- (aT-noH W HaOIIOICHHE
NpHU3HAKa €€ MPOTEKaHMUs; 03HAKOMIICHHE ¢ (PU3NYECKUMHU CBOMCTBAMH a30Ta,
¢docdhopa u uxX coeanHEHUI (BO3MOYKHO MCIOJIb30BAHUE BU/ICOMATEPUAIIOB),
oOpa3imaMu a30T- HeIX u (HOCHOPHBIX YIAOOpPEHHMIA; MOJIyUCHHE, COOUpaHHE,
pacrno3Ha- BaHHE U H3yY€HHE CBOWCTB aMMMaKa; IPOBEJECHNE KaueCTBEHHBIX
peakuuii Ha WOH aMMOHHS W Qocdar-MOH W H3yYCHHE IPU3HAKOB HX
[IPOTEKaHUs, B3aUMOACHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTHI C
MeJlbl0 (BO3MOJKHO HCIIOJIb30BaHUE BHICOMATEPUANIOB); M3YUEHHE MOJENeH
KPHUCTAJUTMYECKUX PEIETOK anMasa, rpadura, (yiurepeHa; o3HaKOMICHHE C
MPOIIECCOM aACOPOIIMN PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOHCTBOM MPOTHBOTa3a; IONyYeHHE, COOMpaHWe, pacro3HaBaHWE W
U3y4eHHE CBOICTB YIIIEKUCIIOrO Ta3a; MPOBEACHUE KaUeCTBEHHBIX PEAKIUi Ha
Kap6OHaT- U CWIHMKAaT-MOHBI W M3YUYCHHE TMPHU3HAKOB HX IIPOTCKAHUA,

03HAKOMJIEHHE C NPOAYKLMEH CHIMKATHOM INPOMBIIIJIEHHOCTH; pelle- Hue
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OKCHEPUMECHTAJIBHBIX 3a/a4 II0 TEME «Baxknaeimne HeMeTalbl M HX
COCANHCHUS).

MeTtannbl U X coeANHEHMUA

OOmiast XapakTepHCTHKAa XHMHUYECKHX DJJIEMEHTOB — METaUIOB Ha
OCHOBaHMM MX TmoyokeHuss B Ilepumoguueckoil cucreMe XHMHYE- CKUX
snementoB [I. M. MenneneeBa u ctpoeHusi atoMoB. CTpOoeHHE METaLIOB.
Merannuueckass CBs3b M METAJUIMUECKas KpHUCTAUIM- YecKas perérka.
ONEeKTPOXUMHUYCCKUNA psAA  HampsDKeHWH Metan- JoB. Dmindeckne
XUMHUYECKHe CBOWCTBa MeTaiuioB. OOmue cro- coObl MOMyYeHUs METAIOB.
[lorsATHE 0 KOPPO3MH METAIOB, OC- HOBHBIC CIIOCOOBI 3aIIUTHl HX OT
Kopposuu. CruiaBsl (CTallk, 9yTyH, JIOPATIOMIHAN, OpPOH3a) U UX MPUMCHCHHE
B OBITY M IIPOMBIIIJICH- HOCTH.

[Ilenounsle MeTayuibl: MoyiokeHHEe B Ilepuoaudeckoif cucreme Xu-
Muyeckux neMeHToB . . MenneneeBa; cTpoeHHE UX aTOMOB; Ha- X0XK/IEHUE
B npuposae. dusnyeckue M XUMHUYECKHE CBOWCTBA (Ha NpHMeEpe HATpUs U
Kanug). OKCUABI U THAPOKCHUJIBI HATpUA U Ka- jus. [IpuMeHeHne MmenodHbIX
METAJJIOB U UX COECAMHEHUH.

[[lenoyHo3eMeNbHBIE METaulbl MarHuid W KajblMi: IOJOXEHHE B
Ilepuonuueckoin cucreme xumuueckux sinemeHroB [I. M. Mennpe- neesa;
CTPOEHHE MX aTOMOB; HaxOXAEeHHE B Mpupojae. PU3NYECKUe U XUMHUUECKUE
CBOWCTBAa MarHusl W KalbIus. BakHeHImme coequHe- HHUS KaIbIus (OKCHI,
THIPOKCHU], conn). JKECTKOCTH BOABI U CIIOCO- OBI €€ yCTpaHEeHHSI.

AmomuHHH: TonokeHue B llepmommueckoi cHCTeME XHUMHYE- CKHX
anementoB J[. . MenzeneeBa; cTpoeHue aroma; HaXOXXIEHHE B IPHUPOJIE.
duznyecKkue ¥ XUMUYECKHE CBOWCTBA aNIOMHUHHS. AM- (DOTEpHBIE CBOWCTBA
OKCH[Ia ¥ THAPOKCH/IA ATFOMUHHS.

Kenezo: monoxkenue B Ilepuonuueckoil cucteMe XUMHUUECKUX JIEMEHTOB
J. . MenaeneeBa; CTpOEHUE aTOMA; HaXOXKJeHUE B npupozae. dusnueckue u
XUMHUYECKHe CBoWcTBa jkene3a. Okcuapl, Tuapokcuanl u comn sxenesa(ll) u
xkene3a(Ill), mx cocras, CBOHCTBA U MTOyYCHUE.

XuMudeckuit OKCIICPUMEHT: O3HAKOMJICHHUC C 06pa3HaMI/I MCTAJLIOB H
CIIJIaBOB, HX (1)I/I3I/I‘16CKI/IMI/I CBOﬁCTBaMH; H3Yy4YCHUE PE3YJIbTATOB KOPPO3UU
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METaUIoB (BO3MOXXHO HCITONTF30BAHNE BHICOMATEpHANIOB), OCOOEHHOCTEH
B3aUMOJICHICTBUSA OKCHJAa KaJblUsl M HATpus C BOAOH (BO3MOYKHO
UCIIOJIb30BaHUE BHUIEOMATEPUANIOB); UCCIEOBAHUE CBOUCTB KECTKOM BOJBI;
mpolecca TOPEHHs JKele3a B KHCIOpoAe (BO3MOXKHO —HCIHOJIB30BAHUE
BU/ICOMATEPUAIIOB); MPU3HAKOB IIPOTEKAHMS KAaYECTBECHHBIX PEaKInil HA HOHBI
(mMarHus, KajbLus, adfoMuHus, 1uHKa, kene3a(ll) m xemesa(Ill), memu(1l));
HaOJole- HUE W OMKMCAaHWE TPOIECCOB OKPAIIMBAHMS IUIAMEHH MOHAMH Ha-
Tpus, Kaaus W KajgbLus (BO3MOXKHO HCIIOJIb30BAaHHE BHAECOMATEPH- aJOB);
ucciezoBaHie aM(pOTEPHBIX CBOICTB THMAPOKCHIA AITIOMHHHUS M THAPOKCHIA
I[MHKA; pELICHHe SKCIEePUMEHTAIBHBIX 3a7ad Mo Te- Me «Baxueimme
METAJUIBI U UX COCANHEHUS.

XUMMA 1 OKpyKatoLas cpeaa

HoBple Marepwansl u TexHONOrMM. BemiecTBa W Marepuanbl B TO-
BCCJHCBHOW JKW3HM 4UEJNOBEKa. XWMHA W 3I0poBhe. besomacHoe wc-
MOJIb30BAHUE BEIIECTB M XUMUYECKHX peakiuid B ObITY. [lepBast mo- Momips mpu
XUMHUYECKHUX 0KOTaxX U oTpaBieHUsX. OCHOBBI HKOJIOTH- YECKOH TPaMOTHOCTH.
XuMHU4YecKkoe 3arpsi3HEHHE OKpYyXKawIed cpeasl (mpeaenbHas TOMyCcTUMAast
koHneHTparus Bemects — [1/1K). Poms Xxumun B pelieHUH 3KOJIOTHYSCKUX
npobieM.

[IpupoaHbIe UCTOYHUKHU YTICBOJOPOIOB (yrojib, MPUPOAHBIA a3, HE(TH),
MPOJYKTHI HX ITepepaboTKH, UX POJIb B OBITY W IPOMBIIII- JICHHOCTH.

XUMHUUECKUI SKCICPUMEHT: H3y4eHHE OOpas3IoB MaTepHajioB (CTEKIIO,
CIUTaBbl METAIIJIOB, TIOJIMMEPHBIE MATEPHUAIIBI).

MexnpeameTHble CBA3MU

PGaJ'II/ISaIII/IH MEKINPEAMETHBIX cBsI3eH npyu H3y4Y€HHUU XUMHU B 9 knacce
OCYHIECTBIIACTCA 4YE€PE3 HCIOJIb30BAHUEC KaK 06HH/IX €CTC- CTBCHHO-HAYYHBIX
HOH?[TI/Iﬁ, TaKk H HOH?ITI/II\/‘I, ABIAOIIUXCA CUCTEM- HBIMHM I OTACJIBbHBIX
MNpeaAMETOB €CTECTBECHHO-HAYYHOI'O IUKJIA.
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OObure ecTecTBEHHO-HAYYHBIC MOHATHS: HAYIHBINA (haKT, THTIIOTE- 33, 3aKOH,
TEOpus, aHalM3, CUHTE3, KiacCU(UKaIMs, IEepHOJUY- HOCTh, HaONIIOJCHUE,
9KCIIEPUMEHT, MOJEINPOBAHUE, W3MEPEHUE, MOJIEIb, SIBICHUE, MAapHUKOBBINA
3¢ heKT, TeXHOIOTHS, MATCPHAIBL.

®dusnka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HY- KIIHI,
M30TOIIBI, PAAMOAKTUBHOCTD, MOJICKYJIa, JIEKTPUUECKUN 3apsil, TPOBOTHUKH,
HOJIYIPOBOJHUKH, JHAICKTPUKH, (OTOIICMEHT,
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BEILIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHME BEIIeCTBa, Ias, pac TBOP,
PacTBOPHMOCTH, KpUCTAJUTMYecKast peI€TKa, CIUIaBbl, pU3NUSCKUE BEINYUHE,
CJIMHHULBI HM3MEPEHMs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3]HI,
Counnrie.

Buonorust: ¢gortocunTe3, mpIxaHue, Omocdepa, 3KOCHCTEMa, MUHEpAIbHBIC
yA0OpeHH s, MUKPOJIEMEHTBI, MaKPOIJIEMEHTBI, TUTATSJIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpPaIbl, TOPHBIC MOPO- [IbI,
THOJIC3HBIC HCKOIIAEMBbIe, TOILUTHBO, BOIHBIC PECYPCHL.
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NJAHWUPYEMbBIE PE3YJIbTATbl OCBOEHWA
YYEBHOIO NPEAMETA «XNUMUA» HA YPOBHE
OCHOBHOI'O OBLUEIrO OBPA30OBAHUA

I/I3yqu1/Ie XAMHH B OCHOBHOM IIIKOJIC HapaBJICHO Ha OOCTUIKC- HHUC
06yqa101u1/1M1/1051 JIMYHOCTHBIX, METAINPCAMETHBIX u npeameT- HBIX

Pe3yJIbTaTOB OCBOCHUS y4eOHOrO IpeMeTa.

JINYHOCTHbIE pe3ynbTaThbl

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSI MPOrPaMMbl OCHOBHOTO 00- IIEro
00pa3oBaHUs JOCTUTAIOTCA B X0J¢ 00yUeHHsI XMMUHU B €AWH- CTBE Y4eOHOI U
BOCIIUTATEIbHONH  gesTenbHOCTH OpraHuzanmuu B CO- OTBETCTBHH  C
TPAAWIMOHHBIMH  POCCHHCKMMH  COLMOKYJIbTYPHBIMH M JYXOBHO-
HpaBCTBCHHBIMU HNEHHOCTAMHU, TMPHUHATBIMU B O6I_IleCTBe npaBujiaMu "
HOpPMaMH TIOBEJICHHS M CIIOCOOCTBYIOT IIpoIleccaM ca- MOIIO3HAHWUS,
CaMOpa3BUTHS 1 COIMAIIN3AINN 00yJaromUXCs.

JImgHOCTHBIE pe3yabTaThl OTPAKAIOT C(HOPMHUPOBAHHOCTH, B TOM YHCIE B

qacTu.

nanMOTMHeCKOFO BOCMUTaAHMA

1) IIEHHOCTHOTO  OTHOINCHWSI K  OTCYCCTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJIEIMIO, IOHUMAaHUS 3HAYEHUsI XU- MUYECKOH
HayKH B XM3HU COBPEMEHHOI'0 O0IIECTBa, CIIOCOOHOCTH BIIAIETh IOCTOBEPHOI

nHpOpPMAaLMel O TMepenoBBIX [OCTIKEHHSIX M OTKPBITHAX MHPOBOH W
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OTEYECTBEHHOW XHWMHH, 3aWHTEPECOBAHHO- CTH B HAYYHBIX 3HAHHAX 00
YCTpPOHCTBE MUpPA U OOIIECTBA;

[parkaaHCKoro BoCnMTaHMA

2) TpencTaBIeHHS O CONMATBHBIX HOPMAx ¥ MPaBHIAX MEKIHY- HOCTHBIX
OTHONICHHH B KOJUIGKTHBE, KOMMYHHKATHBHOH KOMIIe- TEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOH, y4eOHO-UCCIIeA0BATEILCKONW, TBOPUECKON U Ipyrux
BUAAX JEATCIBHOCTH, TOTOBHOCTH K pa3HO- O0Opa3HOH COBMECTHOMU
NESATeTPHOCTH TPU  BBIMOJIHCHWHM  y4YeOHBIX, ITO3HABATENBHBIX 3374,
BBIMTOJIHCHUU XUMHUYECKUX OKCIEPUMCH- TOB, CO3JaHUHN y‘le6HLIX IIPOCKTOB,
CTpEeMJICHUSI K B3aMMOTIOHMMAa- HHMIO M B3aMMOIIOMOIIM B MPOLECCE ITOM
y4eOHOI1 e TeTPHOCTH; TO- TOBHOCTH OIIEHUBATH CBOE MOBECHHE M MTOCTYIIKH
CBOHX TOBapH- IICH C MO3WIMK HPABCTBEHHBIX U IMPABOBBIX HOPM C YIETOM
OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

Ll,eHHOCTM Hay4HOro no3HaHuA

3) MHPOBO33PEHYECKHX MPEICTABICHUIH O BEIIECTBE M XUMHUYECKOH
peaKlMy, COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH U
COCTAaBJIIOLIUX OCHOBY JUISl [IOHUMaHUS CYLIIHOCTH HA YYHOH KapTUHBI MUDA;
NPE/ICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pas3BUTHS IPUPOJIHI,
B3aMMOCBA3SIX YEJIOBEKA C MPHUPOJHON CPElOH, O POJM XUMHU B MO3HAHHU
ATUX 3aKOHOMEPHOCTEH;

4) mo3HABATENBHBIX MOTHBOB, HAIPABICHHBIX HA TIOJNyYCHHE HOBBIX
3HAHHUH 110 XUMHHU, HEOOXOIMMBIX JJIsI O0OBSCHEHUsI HAOJII0aeMbIX MTPOIIECCOB
U SIBJICHUM;

5) mno3HaBaTeNbHON, WHPOPMANHOHHONW W YHTATENBCKOW KYJIBTY- PHI, B
TOM 4YHCJ€ HaBBIKOB CaMOCTOSITEJIbHOH pPabOThl C Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM  JIUTEPATypoll, JOCTYHNHBIMM TEXHUYECKUMH  CPEACTBaMU

MHPOPMAIMOHHBIX TEXHOJIOTHH;
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6) wuHTepeca K 00YUICHHIO U TIO3HAHHUIO, JTI0003HATEILHOCTH, TO- TOBHOCTH
U CIIOCOOHOCTH K caM00Opa3oBaHMIO, MPOEKTHOH W HCCie- I0BaTENbCKOW
JIeITeNIbHOCTH, K OCO3HAaHHOMY BBIOOpDY HampaBieH- HOCTH W YPOBHS
o0y4ueHHs B HaJbHEHIIIEM;

®opMMPOBaHMA KY/IbTYPbl 340POBbS

7) OCO3HAHWS IEHHOCTH JXM3HH, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY
3/I0POBBIO, YCTAHOBKH Ha 3J0pPOBBI 00pa3 *KHU3HU, OCO3HA- HUS MOCIIEACTBUIMA
W HENPUSTUS BPEIHBIX NMPUBBIYEK (YNOTpeOse- HHs aNKOTOJsI, HAPKOTHUKOB,
KypeHUsl), HEOOXOIMMOCTH COOJIIOJe- HHUsl MpaBHiI OC30MACHOCTH MpU
00pallleHHH ¢ XUMUYIECKUMH BEIle- CTBAMH B ObITY U PEabHOU JKU3HHU;

TpyAoBOro BOoCNMTaHMS

8) wuHTepeca K NPaKTHYECKOMY H3YYCHHIO mpodeccuii W Tpyna pas-
JUYHOTO PO/, YBOXKCHUE K TPYLy U pe3yIbTaTaM TPYAOBOH JIEsITENb- HOCTH, B
TOM 4YHCJI€ Ha OCHOBE IPHMEHEHMS MPEIMETHBIX 3HAaHUH 10 XHUMUH,
OCO3HAaHHOTO BBHIOOpA WHIUBHIYAIBHOH TpPACKTOPUHM TMPOJOJ- IKCHHUS
00pa3oBaHus ¢ y4ETOM JIMUHOCTHBIX MHTEPECOB M CHOCOOHO- CTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHEeNTHOW MpodecCHOHANIEHON
JICITENIbHOCTH W Pa3BUTHUs  HEOOXOAMMBIX ~ yMe- HHI; T'OTOBHOCTB

a/IalTHPOBAThCS B MPO(PECCHOHAIILHOM Cpejie;

JKO0JIOrM4YeCKoro BoCNUTaHUA

9) DOKONOTHYECKH Ie7IeCO00pa3HOr0  OTHOUICHHS K TOPHPOAE  Kak
WUCTOYHUKY MHU3HM Ha 3emje, OCHOBE €€ CyIIeCTBOBaHHUS, MOHUMAa- HUS
LEHHOCTH 37I0pOBOro M 0Oe3omacHoro o0pasa J>KH3HH, OTBETCTBEH- HOTO
OTHOWICHUA K COOCTBEHHOMY (HM3MYECKOMY ¥ TCHXHYECKOMY 3I0pPOBBIO,
OCO3HaHMsI LIEHHOCTH COOJIOJICHHSI NpaBWI 0O€301acHOTO TIOBEJICHUSI HpPHU
paboTe ¢ BemiecTBaMH, a TAaK)KE B CHTYaIMsX, YIPOXKAIOUIMX 3JI0POBBIO H

JKU3HU JIIO/ICH;
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10) crmocoOGHOCTH TIPUMEHSAT 3HAHUSI, TIOJTyTacMbIe TIPH U3yde HUHA XUMUH,
JUISL pelIeHUs] 3ajad, CBS3aHHBIX C OKpY’Karolled NPUPOJHON CpelloH,
MOBBIIICHHUS YPOBHSI OJKOJOTMYECKOW KyJbTYpBI, OCO3HAHHUS TJI0OATBHOTO
XapakTepa SKOJOTMYECKHX MpOoOJIeM W Iy- TeH WX PEIeHHs TOCPEICTBOM
METOJIOB XUMHHU;

11) 3KONMOrUYEeCKOr0 MBIIUICHHS, YMEHHS PYKOBOACTBOBATHCS WM B
[I03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATILHOM MTPaKTHKE.

MeTanpeaMeTHble pe3ynbTaThl

B cocrase MCETANPCAMETHBIX PE3YyJIbTAaTOB BBIACIIAIOT 3HAYMUMBIC [JId
(hopMHpOBaHUSI MUPOBO33pPEHUsI OOIICHAYYHbIC MOHATHs (3a- KOH, TEOpHs,
NPUHIIIL, THIIOTE3a, (DAKT, CHCTEMa, MPOLECC, KCIIe- PUMEHT | JIp.), KOTOPbIE
HCIIOJIB3YIOTCA B €CTCCTBCHHO-HAYYHBIX y‘-IC6HI)IX npeaMeTax U MO3BOJIAIOT Ha
OCHOBC 3HAHHMH M3 ITUX TPEA- METOB (OPMHPOBATH MPEICTABICHUE O
LEJIOCTHOW HAYYHOW KapTh- HE MHpPA, U yHUBEpCaJbHbIe yueOHbIC JCHCTBUS
(To3HaBaTebHbIE, KOMMYHHMKATHUBHBIE, peryJIATUBHBIC), KOTOpbIE
obecrieunBaroT  (Gop- MHUpOBaHME TOTOBHOCTH K  CaMOCTOSATEIHHOMY
[UIAHUPOBAHHUIO U OCYIIECTBICHUIO YIEOHOM IEATETHbHOCTH.

MeranpeaMeTHbIe Pe3yJibTaThl OCBOCHHs 00pa30BATEIbHOU MPO- rPaMMBbI
Mo XHWMHUH OTpaXarOT OBJAACHUC YHUBEPCAJIBbHBIMU TI03HA- BaTCJIbHBIMU

,I[eﬁCTBHHMPI, B TOM 4HCJIC:

ba3oBbIMM OrMYECKMMH ,Cl,el\;ICTBMFIMM

1) yMeHHeM WCHONB30BaTh MPUEMBI JIOTHYECKOTO  MBIIUICHUS TIPH
OCBOGHHMH 3HAHUI: PAaCKPHIBATh CMBICI XMMHUYECKHX MOHATHH (BBLACIATH HX
XapakTepHble IPU3HAKH, YCTAHABIMBATb B3aUMO- CBSI3b C APYTHMU
MOHATHSIMH), UCTIOBb30BaTh MOHATHUS U 00BIC- HEHUS OTACNBHBIX (DAaKTOB M
SIBJICHUI; BEIOMPATh OCHOBAHUS M KPUTEPUH IS KIIacCU(UKAINN XMMUYECKIX
BEIIECTB U XUMUYE- CKUX PEaKIHii; yCTaHABIUBATh NPUUMHHO-CJIECTBEHHBIE
CBA3M MEXIYy OOBEKTAMH W3YUYCHHS, CTPOUTH JIOTHYECKHE pPacCyKICHUS
(MHOYKTUBHBIC, [AEAYKTUBHBIC, [0 AaHAJOTWH), JeNaTh BBIBOABI W 3a-

KIIXOUCHU A,
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2) yMeHHEM TPUMEHATH B TPOIIECCe TO3HAHMS MOHSTHS (TPEeI- METHBIC
MeTanpeIMeTHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEINH, HCHOJb3yeMbIe B
XMMHUH, TpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XUMHH MOJICJIbHBIC
NPEICTABICHUS — XHMHYECKHH 3HaK (CHMBON JJIEMEHTa), XHMHYecKas
(opMyna W ypaBHCHHE XUMHYECKOH peak- UM — MpPH pPEIIeHHH y4deOHO-
MO3HABATENIFHBIX 33/1a4; C YYETOM ITUX MOJEIBHBIX MPEJCTABICHUIH BBIBISTH
W XapaKTepU30BATH CYIICCTBCHHBIC TPU3HAKH H3YYAEMBIX OOBEKTOB —
XAMHYECKHX BEMIECTB W XHMHYECKHX pEaKIWi; BBIABIATH oOmmme
3aKOHOMEPHO CTH, HOPUYHUHHO-CJICIACTBCHHBLIC CBA3W U MPOTHBOPECUYHA B
N3Yy4YaCMbIX MPONCCCax U ABJICHUAX; NpeajIaratb KPUTCPHUU [JIA BbISABJICHUA
STHX 3aKOHOMEPHOCTEH W MPOTHBOPEYMH; CAaMOCTOSTENIHPHO BEIOHM- paTth
crocob pemieHus y4eOHOW 3amauu (CpaBHHMBAaTh HECKOJIBKO Ba- PHUAHTOB
pelieHust, BbIOMparTh Haubosee MOAXOAAIIMN C Y4ETOM ca- MOCTOSTEIBHO
BBIJICIICHHBIX KPUTEPHEB);

ba3oBbiMM McCaeaoBaTENBCKMMMU AGFICTBMHMM

3) yMeHHEM WCIONB30BaTh IOCTABICHHBIC BOMPOCHI B  KAueCTBE
MHCTPYMEHTA ITO3HAHHS, a TaKXKE B KadeCTBE OCHOBBI /I ()OPMH- POBAHHUS
TUITOTE3bI 110 MIPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHUI;

4) mpuoOpeTeHHWe OMBITA MO [UIAHUPOBAHHIO, OPTraHM3alUH U  IPO-
BE/ICHUIO YYCHHUYECKHX OSKCHEPHMEHTOB: yMEHHE HaOJoJaTh 3a XO- JIOM
npolrecca, caMOCTOSTEIFHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, (hOPMYIUPOBATH
0000ImIeHHsT W BBIBOABI IO pe3ylbTaTaM MpPOBEAEH- HOTO  OINBITa,
HCCIIEZIOBaHMUS, COCTABISTH OTYET O POJIETIaHHOM pa- OoTe;

Pa6oTol ¢ MHdOpMaLmeH

5) yMmMeHWeM BBIOWpATh, AHAIM3MPOBATH W HWHTEPIPETUPOBATH WH-
(opMaryio pazIMYHBIX BUAOB M (GOPM MpEICTaBICHMS, MOJydae- MYy W3
pPa3HBIX MCTOYHMKOB (HAY4HO-NIONMYJISIpHAs JHUTEpaTypa XU- MHYECKOIO
COJIEpXKaHUsA, CIPABOYHBIE IMMOCOOMsA, pecypchl MHTepHe- Ta); KPUTHYECKU
OLICHMBATh MPOTUBOPEUHBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

6) yMEHHEM NPHUMEHSTh Pa3IMYHbIE METOABI U 3alpPOChl MPH MMO- UCKE U
otbope MH(POPMAIMK W COOTBETCTBYIOIIMX TAHHBIX, HEOO0XO- AWMBIX IS
BBITIOJTHEHNSI YYEOHBIX M II03HABATENBHBIX 3a/ad OIpe- AENEHHOTO THIIA;
npuoOpeTeHHe OomblTa B OOJACTH  MCIHOJIB30BaHUS  MH(OPMAMOHHO-
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KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJAJCHHE  KyJIbTYpOd  aKTHBHOTO
UCIIOJIb30BaHMs Pa3JINUHBIX MTOMCKOBBIX CH- CTEM; CAMOCTOSITEIILHO BBIOMPATH
ONTHMaJIbHYIO (OpMY MpeACTaB- JIeHWS HHPOpMAlUU U WIUIIOCTPUPOBATH
peliaeMble 3aJayd He- CIIOXKHBIMH CXEMaMHM, JAuWarpaMMaMH, JIpYTUMH
(hopmamu rpadMKu ¥ UX KOMOUHALMSIMY;

7) yMEHHEM HCMOJB30BaTh M AHATM3MPOBATH B Mpolecce yueOHO#H u
HCCIIeI0BATEIBCKOM JesATEeIbHOCTH HUHPOPMALUIO 0 BIISTHUH
NPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIOPTa Ha COCTOSHHUE
OKpY>Karoleil NpupoaHON Cpeibl;

YHMBEpCaIbHbIMU KOMMYHWKATUBHBIMM A€MCTBUAMM

8) ymeHueM 3amaBaTh BOMPOCHI (B XOJ€ AUATIOra W/WIM JUCKYC- CHH) IO
CyIIECTBY 00CyX/1aemMoii TeMbl, (OPMYJIUPOBATh CBOM TMPEJA- JIOKECHUS
OTHOCHTEJILHO BBITIOJIHCHUSI TIPE/UIOKESHHON 33124,

9) mnpuoOpeTeHHe OMBITA MNPE3CHTAIMHA  PE3YJILTATOB  BBIOJIHEHHUS
XUMHYECKOT0 KCIIEPUMEHTa (J1a00paTOPHOro OIbITa, JabopaTop- HOW PabOThI
0 MCCJIE/IOBAHUIO CBOUCTB BEIECTB, YUeOHOIO MPOEK- Ta);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOH CO CBEPCTHHKAMH I103HA-
BaTEbHOW M  HCCIE0BATCIBCKON JEATETBHOCTH MPH  PEIICHHH BO3-
HHUKAIONIUX TPOOJIeM HAa OCHOBE yu€Ta OOLIMX MHTEPECOB U COTJia- COBAHMUS
no3urmid  (00CyxJaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC  LITYPMbI»,
KoOpJAUHausd COBMECTHBIX Z[eﬁCTBHﬁ, ONPEACIICHUE KPUTEPUCB IO OICHKE
Ka4yeCTBa BBITIOJHEHHOW pabOTHI U 1Ip.);

yHMBepcal’IbelMM PETrYNATUBHbIMU AeﬁCTBMHMM

11) yMeHHeM  CaMOCTOSITENIbHO  ONMpEeNeNsiTh  LEeNH  JeSTEIbHOCTH,
IUTAHUPOBATh, OCYIIECTBIATH, KOHTPOJIUPOBATh M TPH HEOOXOIM- MOCTH
KOPPEKTHPOBAaTh CBOIO JAEATENBbHOCTh, BBIOMpaTh Hamboiee 3(PQeKTHBHBIC
CIOCOOBI pemieHus y4eOHBIX M MO3HAaBaTEJBHBIX 3a- Jad, CaMOCTOSTEILHO
COCTaBJISATh WJIM KOPPEKTHPOBAThH MPEUIO- KEHHBIN alrOpUTM JAeHCcTBUI mpu
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BBITIOJTHEHUN 33JaHUH C yd4ETOM IOJTYYCHHs HOBBIX 3HAHUHM 00 M3ydaeMbIX
00beKTax — BEIECTBAX M PEaKIUsIX; OLEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yibTata 3a- BJICHHOM Lienu;

12) yMmeHHeM HCIIONB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, [IPE/I- JIaraeMble
B YCJIIOBUU 3a/laHUIH.

MNpeaMeTHble pe3y/bTaThl

B cocraBe mpenMeTHBIX pe3yNbTaTOB II0 OCBOCHHIO 00s3aTENbHO- TO
COZICPIKAHUS, YCTAaHOBJICHHOTO NaHHOW MPUMEPHOH pabouell mpo- rpaMMoif,
BBIJICTSIIOT: OCBOCHHBIC OOYYArON[MMHUCSI Hay4YHbIe 3HA- HHS, YMEHHS U
CIOCOOBI AeHCTBUi, crienuduueckue sl MpeaMeT- Hoil obmactu «XuMusy»,
BUJIbI JICSITEIBHOCTH 110 IMOJYYCHHUIO HOBOTO 3HAHHUS, €ro0 HHTEPIPETAIUH,
npeoOpa3OBaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX ¥ HOBBIX CUTYAIHsX.

[TpeaMeTHbIE pe3ysbTaThl MPEACTABICHBI M0 TOJaM OOYUSHHSI M OTPasKaroT
cOpMHPOBAHHOCTD Y 00YJAIOIINXCS CICAYIOLINX YMe- HUH:
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8 K/IACC

1) packpvisams  cmbici  OCHOBHBIX ~XMMHYECKHX MOHITHHA:  arom,
MOJIEKYJla, XUMUUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE Be- IIECTBO,
cMech (OMHOpPOXHAs ¥ HEOJHOPOTHAS), BAJCHTHOCTh, OT- HOCHTEIbHAS
aTOMHAas U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIlle- CTBA, MOJb, MOJIIpHAas
Macca, MaccoBas J0Jsl XUMUYECKOro 3Jie- MEHTa B COEJIMHEHUH, MOJISIPHBII
00BEM, OKCHJI, KUCJIOTA, OCHOBAHHE, COJIb, JICKTPOOTPHUIIATCILHOCTD, CTCIICHb
OKWCTICHHS, XUMHYECKasi Peakuus, KIacCU()UKAIIUSI PEaKINiA: peakIiy COSIH-
HCHHS, PCaKIMK PA3JIOKCHHUs, PCaKIMU 3aMCIICHHUS, PEaKIi 00- MCHa, dK30-
U 3HIOTCPMHUYCCKUC pEaKIMu; TEIUIoBOH 3((dekT peak- LUH; sIpPO aroma,
QJIEKTPOHHBIN CIIOW aTroMa, aTOMHas OpOWTalb, pagHyC aToMa, XHMHUYecKas
CBSA3b, MOJIApHAs M HENOJSIpHAs KOBa- JICHTHAsl CBS3b, MOHHAs CBS3b, MOH,
KaTHOH, aHWOH, pacTBOp, Mac- coBas JOJs BemecTBa (MPOLEHTHAs
KOHIICHTPAIHS) B paCTBOPCE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX [10- HSTHIA
(em. m. 1) ¥ OpUMEHSTh ST TIOHATHUSA TPU OINMCAHUU BEIIECTB U HUX
[IPEBPaLICHUN;

3) ucnomwszosames XUMHUUYECKYIO CHMBOJIMKY JUISL COCTaBIeHUs (opmyi
BEILIECTB M YPaBHEHUM XUMUYECKUX PEaKIIUii;

4) onpedensmv BaJEHTHOCTH ATOMOB O3JEMEHTOB B OWHAPHBIX COe-
MUHCHUSX; CTCTICHb OKHUCIICHHS DSJCMEHTOB B OWHAPHBIX COCIUHCHU- SX;
MPUHA/JIC)KHOCTh BEIIECTB K OIpEAeNEHHOMY KIacCy CO€IWHEe- HUU 10
dbopmymnaM; BHI XUMHYECKOW CBs3M (KOBale€HTHAass W HMOH- Hasi) B
HEOPraHUYECKUX COCAMHEHUSX;

5) packpovieams cmvicn Tlepuoguueckoro 3axoHa J[. M. Mennene- eBa:
JIEMOHCTPUPOBATh TOHWMAHUE TMEPUOJUYECKON 3aBHUCHUMOCTH  CBOWCTB
XUMHUUYECKHX JJIEMEHTOB OT uX mnosoxeHus B [lepuoguue- ckoil cucreme;
3aKOHOB COXPAaHEHHUSI MacChbl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUCHHS, 3aKOHA ABOTA/IPO; 0N~ CbIBAMb U XAPAKMEPUI08AMb
TabimuHyto ¢opmy [lepuomuveckoid CHCTEMbl XHUMHUYECKHUX JJIEMEHTOB:
pasnuyath TOHATHA «TJaBHas moArpynma (A-Tpymma)» W «moOodHas
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noarpynma (b-rpynma)», Ma- spile M OONBIINE TEPUOIBL, COOMHOCUMD
o0o3HaueHusi, KOTopble uMeroTcss B Tabimne «lleprommueckas cucrema
XUMHUUeCKHx 2ie- MeHToB J. M. MenneneeBa» ¢ 4HCIOBBIMH
XapaKTepPUCTUKAMH CTPO- €HHsS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB H
3apsn sapa, oblee YHUCIO HIIEKTPOHOB U PACIIPEACIICHHE HX 110 3JIEKTPOHHBIM
CIIOSIM);

6) rkaaccupuyuposams ~ XKAUMUYECKHE  DJIEMEHTHI;  HEOPraHWYCCKUE
BEIECTBA; XMMHYECKHE peakuuu (IO YHCIy M COCTaBy Y4YacTBYIOLIMX B
PeaKIMU BEIIECTB, MO TCIIOBOMY 3P PEKTY);

7) xapaxmepuzoeams  (onucwigams) OOUNIME XUMHYECKHE CBOWCTBA
BEIIECTB  Pa3NIMYHBbIX  KJIACCOB, IOJTBEPIXKJasi OMUCAHHUE MpPUMEPaMHU
MOJICKYJISIPHBIX YPABHEHUH COOTBETCTBYOLIMX XUMHUSCKUX PEAKIIHIA;

8) mpoecrnozuposams CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Ka-
YEeCTBEHHOTO  COCTaBa; BO3MOXKHOCTH MPOTEKAaHMS XHMHYECKHX IIpe-
BpAIICHHI B PA3/IUYHBIX YCIOBHSX;

9) 6bluuCIAMb OTHOCHUTENBHYIO MOJCKYISIPHYIO U MOJSPHYIO MAacCChI
BEILECTB; MAaCCOBYIO JIOJIF0O XHMHYECKOro JJjieMeHTa 1o (op- Myle
COE/IMHEHUSI; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBO- JAUTH PACUYETHI 10
YPaBHEHHIO XUMHUYECKOM PEaKIIH;

10) npumensimo OCHOBHBIC OTICPAIUHM MBICIUTENBHON JEATENBHO- CTH —
aHaiM3 W CHHTE3,  CpaBHeHHe,  00O0OIleHHe,  CHCTEMATH3AIIUIO,
KJIacCU(MKAIMIO, BBISIBICHUE MPUYMHHO-CICACTBEHHBIX CBsi3ell — Juist
M3y4YEHUs CBOMCTB BEIIECTB M XUMHYECKUX PEaKIIMil; ecTe- CTBEHHO-HAY4HbIE
METOJbl  TO3HaHMsI —  HaONIOJCGHWE, HW3MEpeHHe, MOJIeIMPOBaHMUE,
SKCIIEPUMEHT (pealibHbIN M MBICJICHHBIN);

11) cnredosamv  TnpaBWiIaM  IOJIB30BAaHMS XUMHYECKOW IMOCYI0H W
nabopaTopHbIM  000pyZOBaHHWEM, a TaKXKe TpaBWwiaM OOpalieHus c
BEIIECTBAMH B  COOTBETCTBHM C HWHCTPYKUUSMH TIO  BBIIOJHECHHUIO
na0OpaTOPHBIX ~XUMHYECKHX OIBITOB MO TOJNYYCHUIO H  COOHMpaHHIO
ra3000pa3HBIX BEHIECTB (BOJOPO/IA U KHUCIOPO/Ia), TPUTOTOBICHUIO PAaCTBOPOB
C OmnpeIeNIEHHOM MaccoBOi J10J1el pacTBOPEHHOTO Bellle- CTBA; IUIAHMPOBATh 1
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MNPOBOJIUTh XMUMHYECKHE OKCIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIOT C IMOMOIIBI0 WHAHWKA- TOPOB (JIakMyc, (eHoyTalIcHH,
METHJIOPAHXK U JIP.).

9 KNIACC

1) packpwisamos cmbici OCHOBHBIX XUMHUYECCKUX MOHSTHHA: XUMHU- YECKUI
3JIEMEHT, aTOM, MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPHUIATENb- HOCTh, CTENEHb OKHUCIICHUS,
XUMHWYECKas PEaKIysi, XUMUICCKas CBSA3b, TEIUIOBOH d(PQEKT peaKiiu, MOJIb,
MOJISIpHBIN 00BéM,  pac-  TBOp; 3JIEKTPOJIUTHL, HEAJIEKTPOJIUTHI,
SJIEKTPONIUTAYECKAs] IUCCO- IUAIHS, PEaKIU HOHHOTO 0OMEeHa, KaTaau3aTop,
XHUMHYECKOE PAaBHOBECHE, OOpATHUMbIC M HEOOPATHMbIC PEAKIIUH, OKHCIUTEIb-
HO-BOCCTaHOBUTEJIbHBIEC PEAKLIUU, OKUCINUTENb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAaHOBJICHHE, aJUIOTPOMUSA, aMQpOTEPHOCTh, XHMH- dYecKas CBS3b
(koBaneHTHasi, MOHHAs, METaJNIMYecKas), KpHCTal- JH4Yeckas peméTka,
KOppO3Usl METAJJIOB, CIUIABBI; CKOPOCTh XMUMHMUYECKOM pEaKUuH, MPEAesIbHO
norryctumas koHmnernTpamus ([11K) BemecTsa;

2) unmocmpupoeams B3aMUMOCBSI3b OCHOBHBIX XHMHYECKHX T10- HSTHI
(em. m. 1) W TPUMEHATH STH TOHITHSA TIPH ONMUCAHWU BEIIECTB W WX
MIpEeBpaLICHMI;

3) ucnonvzosames XUMHUYECKYIO CHMBOJIMKY JUJISL COCTaBIEHUS (DOPMYIT
BEILIECTB M YPaBHEHUM XUMUYECKUX PEaKIIUii;

4) onpedensimb BAICHTHOCTh W CTENEHb OKUCICHUS XUMHYECKUX
AJIEMEHTOB B COCUHEHHSIX Pa3IMYHOTO COCTaBa; MPUHAIICKHOCTh BEIIECTB K
OMpeneIEHHOMY KJIaCCy COCAUHCHHUU M0 (opMysIaM; BHI XUMHUYCCKON CBS3U
(KoBaJIcHTHAs, MOHHAsI, MECTAJUTUYCCKAsl) B HE- OPTaHUYCCKUX COCTUHCHUSX;
3apsil HOHA [0 XUMHYECKON (hopMy- JIe; XapaKTep Cpedbl B BOIHBIX PACTBOPaX
HEOPTraHUYECKUX COE/IU- HEHUU, TUIl KPUCTAINTNYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

5) packpvisams cmvicn Tepuogudeckoro 3akona JI. M. Menzene- eBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHE: ONUCLIBAMb U Xapakme- puzosanbs
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Tabnmnunyo ¢opmy Ilepnogmueckoil CHCTEMBI XHMH4YE- CKHX 3JIEMEHTOB!
pasnuuaTh MOHSTHS «rjaBHas mnoArpymnna (Arpymma)» u - «HoOodHas
noarpynna (b-rpynma)», Mambele M O0Nb- IIHME MNEPUOJBL;, COOMHOCUMb
0003HaueHNSI, KOTOPBIE UMEIOTCS B T€- PUOJMYECKON TaOJIUIIE, ¢ YNCIOBBIMHU
XapaKTEPUCTUKAMH CTpOE- HHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB U
3apsi siapa, oOliee YHCIIo 3JIEKTPOHOB U PACIIPEIeNICHNE UX I10 3JIEKTPOHHBIM
CIIOSIM); 00BACHAM® OOIIHe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB DJIEMEH-
TOB M MX COEAMHEHHUH B Mpejenax MalblX MEPHOAOB U TIIABHBIX MOA- TPYIII C
y4ETOM CTPOCHHUS UX aTOMOB;

6) rnaccugpuyuposams ~KUMHUYECKHE OJICMCHTHI; HEOpraHuue- CKHUE
BEILECTBA; XMMHUUYECKHE peaknuu (M0 YHCIy MW COCTaBy yda- CTBYIOIIHMX B
peakiMy BEIIECTB, 10 TEIJIOBOMY 3(PQEKTy, MO H3Me- HCHHUIO CTeleHei
OKHCJICHHSI XUMHYECKUX DJIEMEHTOB);

7) xapaxmepuzoeamv  (onucviéamp)  obmpe W crneuuduueckue
XMMHUYECKHE CBOWCTBAa MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXK- Jast
ONMUCaHWe  MpUMEpPaMH  MOJICKYJSIPHBIX M HOHHBIX  YPaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKNX PEaKIHi;

8) cocmasnams ypaBHEHHS DJICKTPOJIMTHYCCKON JUCCOLHMALMU KHCIIOT,
LIeJIOYel U COJIEH; IIOJIHbIE U COKPAILEHHBbIE YPaBHEHUS pe- aKIMi MOHHOTO
oOMeHa,  ypaBHEHMs  peakluii, I[OATBEPXKIAIOUIMX  CYIIECTBOBAHHUE
TEHETHYECKON CBSI3M MEX/ly BEIlECTBAMH PA3JINi- HBIX KJIACCOB,;

9) packpeisams CyNIHOCTb OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIHil
MOCPE/ICTBOM COCTABIICHUS AJIEKTPOHHOTO OallaHCa ATHX PEaAKIUi;

10) npoecrosuposams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS;
BO3MOXKHOCTH  IMPOTEKAaHHWs XUMHUYECKUX IPEBPAIICHUH B  Pa3JIMYHBIX

YCJIOBUSIX;

11) sbiuucasimp OTHOCHUTENBHYIO MOJICKYISPHYIO M MOJSPHYIO MacChI
BEIIIECTB; MACCOBYIO JIOJI0 XHMHYECCKOTO JIEMEHTA 110 (POpMyIie COCTUHCHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE; MPOBO- IUTh PACUETHI 110 YPABHEHUIO

XUMHUUYECKON peaKLuy;
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12) credosamv  TipaBWIaM  TIONB30BAHUS ~ XMUMHYECKOH TOCYIOH |
Ja0OpaToOpHBIM ~ O0OpYyJOBaHMEM, a TaKkKe IpaBWwiIaM  OOpalieHus C
BEIIECTBAMH B  COOTBETCTBHM C HWHCTPYKUMSIMH IO  BBIIIOJHEHUIO
7a00paTOPHBIX ~XMMHYECKMX OIIBITOB MO IOJNYYCHHIO ¥  COOMPaHHIO
ra3000pa3HBIX BEMIECTB (aMMHUAKa U YTIIEKHCIIOTO Ta3a);

13) nposooums peakunu, MOATBEPKAAOLUINE KAYeCTBEHHBI CO- CTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPUI- OpOMHI-,
nomuna-, kapboHat-, Qocdar-, cuiamKar-, cynbhar-, TH- APOKCHI-HOHEI,
KaTUOHbBI aMMOHHA W HWOHBI HU3YUCHHBIX MCTAJJIOB, MNPUCYTCTBYIOLIUE B
BOJHBIX paCTBOpPax HCOPTraHUYCCKNUX BCUICCTB,

14) npumensmov OCHOBHBIC OIICPALMM MBICIUTEIBEHON JEATENbHO- CTH —
aHallM3 W CHUHTE3, CPaBHCHHUE, OO0OOIICHHWE, CHCTEMATHU3allUI0, BBISBICHHE
MPUIUHHO-CJIICACTBECHHBIX CBSI3EH — AJId U3YyUCHUA CBOWCTB BCIIIECCTB U
XAMHYECKHX PEaKUHWil; eCTEeCTBEHHO-HAyYHbIE METOABl IIO3HAHHSI —
HaOIIOJICHHE, W3MEPeHUE, MOJCIUPOBAHUE, OJKCIHEPHUMEHT (pEasbHBId |

MBICIIEHHBIN).
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TEMATUYECKOE MJTIAHUPOBAHWE

Bcero 136 4, U3 HMX 7 4 — pe3epBHOE BpeMS

8 KJTIACC

(2 4 B Hegento, Bcero 68 4, M3 HMX 3 4 — pe3epBHOE BpeMs)

IIpuMepHbIe TeMBblI,
pacKpbIBawuive JaHHbIA
pasjeJ1 IpOrpamMmsli,

U KOJIMYECTBO YaCoB,
OTBOJAMMOE Ha UX U3yYyeHHe

OcHOBHOE cojepiKaHue

OCHOBHbIE BH/BI JeSTeTbHOCTH
o6y4yammuxcs

Pa3znen 1. [lepBoHavanbHbIe XUMHIYecKHe MOHATHS (20 U)




1900el'”A 6—8 ' BMWHX

L€

Tema 1. XumMusi — BakHaf
06/1aCTh €CTECTBO3HAHUSA U
NPaKTUYeCKON JesATeJbHO-
CTH YeJIOBeKa

()

IIpenmer xumuu. Poap xumuum
YeNoBeKa. XUMHS B CUCTEME HayK.
MeTobl NO3HAHHS B XUMUH.

Tena wu BemecTBa.
BEIIECTB. ATrperatHoe COCTOSIHHE BEILECTB.
Uucthle BemiecTBa | CriocoObI
pazneneHus ®duznye- ckue U
XHUMHUYCCKUE sIBIICHUs. [IpU3Ha- KU U YCIIOBHS
MPOTEKAHUSI XUMHUYCCKUX PEaKINK.
3HAKOMCTBO C MPaBUIaMH OE30MaCHOCTH U
npuéMaMu paboThl B XUMHUYECKOM
naboparopuu.

JleMoOHCTpaLumn

1. JlaboparopHoe 00opya0BaHuUE.

2. Pasnuunbie BUIABI XUMAYECKON
MOCYTBI.

B JKH3HU

duznyeckue CBOKUCTBA

CMECH.
cMecei.

6 PackppIBaTh CMBICII U3y4aeMbIX HOHATHH.

6 PackppBaTh PO XHMHUH B MPUPOJE U
JKU3HM 4eloBeka, e€ CBA3b C JPYyrMMHU
HayKaMH.

6 Pa3muuaTe uHCTBIE BEIIECTBA U CMECH;
OJHOPOJHBIC U HEOTHOPOIHBIE CMECH.

6 Paznmyath (hu3HUYecKre 1 XUMHYECKHe
SIBJICHUSL.

6 OnpenensTh MPU3HAKA XUMHYECKUX PEaKIHit
U YCJIOBUS X NIPOTEKAHUSL.

6 Cre1oBaTh MpaBUIIaM MOJIB30BAHUS
XUMHYECKOH MOCYI0H 1 1ab0paTOpHEIM
000opyI0BaHUEM, a TaKKe MPaBUIAM
oOpameHys ¢ XUMHYECKHMHU Bellle- CTBAMH B
COOTBETCTBUU C MHCTPYKLUSA- MU 110
BBITIOJTHEHUIO MPAKTUIECKUX PadoT.
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Ipooonsicenue maon.

3. OO0pasIs! BEIecTB.

4, CriocoOsl pazaenenus cMmeceit (humb-
TPOBaHHE, BBIAPUBAHKE, AUCTHILUISL- LM,
xpomarorpadus).

JlaGopaTopHble U NpaKTU4YeCKHe PaGoThl
JlabopamopHvie onvimol:

Onwucanne (QU3NYECKUX CBOMCTB  BEIIECTB.
Pa3nieneHne cMecH C IIOMOIIBIO MarHUTA.
IIpaxmuueckue pabomoi:

Ne 1. TIpaBmna paGotsl B saboparopuut U
npuéMbl  oOpamieHnst ¢ J1abOpaTOPHBIM
000pyIOBaHHEM.

Ne 2. Pa3nenenue cmeceil (Ha npuMepe OYMCTKU
MTOBAapEeHHOH’ COJIH)

6 IlnanupoBaTh M NPOBOAUTH XUMMUE- CKUHI

SKCIIEPUMEHT TI0 H3Y4YEHHI0 M OINHCaHUIO

(hU3HYECKUX CBOMCTB BELIECTB, CHOCOOOB

pazzeseHus cMeceil BEIECTB.

Hcnonp30BaTh TPH BBITOJHEHHN Y4eOHBIX

3aJjaHuil U B MPOLIECCE HCCIIEN0BATENIbCKON

JIeSITETIbHOCTU Hay4YHO-IIOIYJIIPHYIO

JUTEpaTypy XUMHYECKOIO  COJEep KaHUs,

CIpaBOY-  HbBlE  MaTepuaibl, pPecypchl

Wnrepuera.

6 BoicTpanBaTh pa3BEpHYThIC NMCBMEH- HBIC U
YCTHBIE OTBETHI C OMOpPOH Ha MH(MOPMAIUIO
n3 ydeOHMKAa M CIPaBOdY- HEIX MaTEpHAJIOB,
rPaMOTHO  MCIOJNb30- BaTb  W3Y4YCHHBIH
MOHATUHHBIN anmapar Kypca XUMHUN

o
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Tema 2. BemectBa
U XMMHYeCKHe peaKnuu
(15 9)

ATOMBI U Xumuueckue
3JICMEHTBI. 3HAKU (CUMBOJIBI) XUMHUYE- CKUX
3JIeMeHTOB. [IpoCThIC U CIIOKHBIC BEMICCTRA.
ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xummaeckast popmyia. BaneHTHOCTS aTOMOB
XUMHYECKUX DJICMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BemecTB. OTHOCH- TeIbHAST aTOMHAS

MOJIEKYIJIBI.

macca. OTHOCHTEIbHAS MOJICKYJIApHas Macca.

MaccoBas 10J11 XUMHYECKOTO 3JIeMEHTa B

COCTMHEHUH.
dusnueckue U XUMHYECKHE SIBJICHUSL.
Xumnueckass  peakuus. [lpusHaku u
yCTIOBHS MPOTEKaHUs XUMHUYECKUX

peakuuil. XuMU4ecKue ypaBHEHHUsI.

6 HpI/IMeHHTL €CTECTBCHHO-HAYYHBIC MECTO/BI
TIO3HAHUA (B TOM  YHCJIE Ha6J'I}OZ[eHI/Ie,

MOZIENUPOBAaHME,  HKCIIe-  PUMEHT) |
OCHOBHEIE orepanuu MBICITUTEIILHON
JIeSITETbHOCTH (cpaBHe- HHE,

KJIacCU(pUKALUA) AT W3Y4CHHS BEUICCTB U
XUMHUECKUX PEaKIHi.

6 PackppIBaTh CMBICT U3y4aeMbIX TOHATHU U
3aKOHOB W IPUMEHATH STH IOHATHSI IPH
ONMCAaHWU  CBOMCTB BEHNIECTB ¥ WX
IIPEBPALICHU.

6 Pa3nmuath Gu3nyeckue 1 XUMAIECKHe
SIBTICHHSI, O0BACHATD UX CYITHOCTH C TOUKH
3pEHUs aTOMHO-MOJIEKYIIPHOTO YICHUS.

I[IpuMmepHbIe TEMBI,
packKpbIBawive JaHHbIA
pasjeJ1 IpOrpamMmsli,

U KOJINYECTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOe cojeprKaHue

OCHOBHBIE BU/ABI AeSATeJbHOCTA
06yYaroLMXCca




(04

ewweu

Ipooonsicenue maon.

THITBI XUMHYECKUX peakuil (CoeanHe- HUs,
Ppa3iokeHusI, 3aMEIICHNsI, 0OMCHA).

3aKOH COXPaHCHHUSI MaCChI BEIICCTB.

M. B. JIoMOHOCOB — yu€HBIH-3HLUKIIO-
TIEMCT.

JleMOHCTpaLnum

@duznueckue sBIEHNS (pacTUpaHUE caxapa B
CTYIKE, KUIEHHE U KOHJEHCa- 1Sl BOJBI U T.
1.).

Xumuueckue —sBiIeHHs (TOpEHHE CBEYH,
pasnoxeHne caxapa, B3aUMOJICHCTBHE
CepHOM KHCIOTBI C XJOPHAOM Oapws,
pasnoxenne rtuapokcupa wmenu(ll), B3a-
HMOJIEHCTBHE JK€Je3a C Cepol, B3aUMO-
JeliCTBHE JKele3a C  pPacTBOPOM  COJH
meau(ID)).

OnbIT, WITIOCTPUPYIOLUMH 3aKOH COXpa- HEHUs
MaccChl.

JlabopaTopHble U IPaKTH4YeCKHe paGoThl
Jlabopamopnuie onvimoi:

[Tpumeps! ¢u3nueckux siBICHUH (TJ1aB- JeHHe
BOCKA, TasHHE JIba).

6 OmpenensaTh MPU3HAKA XUMHUYECKHX PEAKIHH,
YCTIOBHS UX MPOTEKAHHS.

6 OOBACHATH CYHIIHOCTh (PU3HYECKUX U
XUMHUYECKHX SBICHUH C TOUKH 3pEHHsS
AQTOMHO-MOJIEKYJISIPHOTO YUCHHSI.

6 Kiaccudunuposats XMMHYECKHE peaKIUH
(Mo 4HWcIy M COCTaBy pearupy- OMHUX H
00pa3yIOIHUXCs BELIECTB).

6 CocTaBisATh (POpMYITBI OMHAPHBIX BELIECTB I10
BAJICHTHOCTH U ONIPEAEIATH BAJICHTHOCTD 10
(dopmyam BelecTs.

6 PaccTaBnaTe K03()(UIMEHTH B ypaBHEe- HHAX
XUMHYECKHX PEaKIHnii.

6 CrenoBaTh  TpaBWIaM  I1OJb30BaHUA
XUMUYECKOW TOCyIol W J1abOpaTOPHBIM
obopyaoBaHMEM, a Takke  IpaBUIIaM
oOpalleHust ¢ BEIECTBAMH B COOTBET- CTBUH
C UHCTPYKIHUSMH IO BBIIOJHE-  HHIO
71a00PaTOPHBIX XUMHIECKHUX OIIBITOB.

6 lcmomp3oBaTh TpH  BBHINOJHEHHH
yueOHBIX 3aJaHuii W B mpolecce
HCCIIe/I0BATENbCKOHN e TeTbHOCTH
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IIpumepsl XUMHUECKUX SIBIIEHUI
(mpokanuBaHWEe  MEIHOW  MPOBOJIOKH, Hay4HO-TIOMYJIAPHYIO JIUTEPATYPy
B3aUMOJEIiCTBUE Mena C  KHCJIOTOI). XMMHYECKOTO COAEPXkAaHMsA, CIIPaBOY- HBIE
Mopnenu aTOMOB ¥ MOJIEKYJI. MaTepualbl, pecypchbl IHTepHeTa.

6 BricTpauBaTh pa3BEpHYTbIE NUCbMEH- HbIE U
Buruucnenus YCTHBIE OTBETH C OMOPOH Ha MH(OPMAIHIO
— OTHOCHTELHOH MOJIEKYIAPHOH U3 yueOHHKA W CIPaBOY- HBIX MATEpPUANIOB,
MAacCEHl BEIIECTB, rPaMOTHO  HCIOJB30- BaTh  U3YYCHHBIH
— MACCOBOHU J0JIM XUMHNYECKOT'O 3JIEMECH- Ta 110 TIOHSITUMHBIN anmapar Kypca XuMuu
(dhopmyIie coeTMHEHUS

Paspesn 2. BaxxHel1uKe npeAcTaBUTe/Id HeOpraHudeckux Beuects (30 1)




w

19208y 6—8

ewweu

Ipooonsicenue maon.

Tema 3. Bo3ayx. Kuciopoga.
IloHAaTHE 06 OKCHAAX

()

Bozgyx — cmech razoB. CocrtaB BO3Iyxa.
Kucnopon — 371eMeHT M IPOCToe Belie- CTBO.
O30H — amnoTpomHas MoaudUKa- U
kucnopona. Haxoxxnenme kucimopo- npa B
npupose, (GU3MYECKHe W XUMHYe- CKHe
CBOWCTBAa (pEaKkIHMU OKHUCICHHS, TOPCHHUE).
VYcinoBusT BO3ZHMKHOBEHWSI M HpEKpalieHHs
ropenus. [lonsTue 06 okcuaax.

CriocoObl  MONMyYEHHUsT  KUCIOpPOAa B
nabopaTopun u TIPOMBIIIUICHHOCTH.
IMpumenenne  kuciopona.  Kpyrosopor
KHCIIOpOJia B IPUPOJIE.

TennoBoii 3dexT XuMUUecKon peak- IHH,
MOHATHE O TEPMOXMMHYECKOM YpaBHCHHH,
9K30- ¥ SHIOTEPMHYECKUX PEAKIIUSX.

6 PackpbIBaTh CMBICI U3y4aeMbIX HOHATHIA 1
MIPUMEHSTH 3TU TTOHATHS NIPU OTIMCAHUN
CBOMCTB BEIIECTB U MX IPEBPALLIEHUI.

o

Xapakrepu3zoBaTh  (ONHCHIBATH) COCTaB
BO3/yXa, (H3NYECKHE M XH- MHYECKHe
CBOWCTBA  KHMCIIOpOJa,  CIIOCOOBI  €ro
MOJTy4CeHUs, TNPHUMEHEHHEe W 3HAueHUe B
MIPUPOJIE U KU3HH YEJIOBEKA.

6 CpaBHMBATh PEaKIUH TOPEHHS U MEAJICHHOTO

OKHCJICHHA.

o

Cobupats mpHOOPH UIA  TOTYYCHHS
KUCIopoaa  (BBITECHEHHEM BOJABI U
BO37IyXa).

6 Pacrio3HaBaTh ONMBITHBIM ITyTEM KHCIOPO/I.




"BUWHX

134

IIpuMepHBIEe TEMB],
pacKpbIBalolyie JaHHbIA
pasjes NporpamMmsi,

Y KOJINYEeCTBO YacoB,
OTBOJMMOE Ha X U3yYeHHUe

OcHOBHOE cojeprKaHue

OCHOBHbIE BU/bI AeSTEeJIbHOCTH
06y4Jaromuxcs
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ewweu

Ipooonsicenue maon.

TommmBo  (HedTh, yromp ©  MeTaH).
3arpsa3HeHHe  BO3AyXa,  CIIOCOOBI  €ro
NPEeJOTBPALICHHS. Y CHIICHUE TAPHUKO- BOTO
s¢dexra, pa3pylieHne 030HOBOTO CIIOS.

JleMOHCTpaLum

BsaumogeiictBue dochopa, cepsl U xenesa
C KHCJIOPOJIOM (BO3MOXKHO HCIIOJIb30BaHHE
BUACOONBITOB). OmpeneneHue coaepKaHus
KHCIIOPOJIa B BO3IyXeE.

OTMBITHI, IEMOHCTPUPYIOIINE YCIOBHUS
BO3HUKHOBEHHS M PEKPAIICHHS TOPESHHUS.

JlaGopaTopHble U MpaKTUYeCcKHe

pa6oThl JlabopamopHuiii onvim:
O3HaKoMIIEHHE ¢ 00pa3IaMi OKCHIIOB.
Ipakmuueckas paboma:

Ne 3. Momy4yenue u cobupaHHE KHUCIOPO- Ja,
H3y4eHHe ero CBOUCTB.

6 lcnonb3oBaTh XUMHMYECKYK) CUMBOJIU- Ky
UL COCTaBleHHMS  (OPMYJT  BEIIECTB,
MOJICKYJISIPDHBIX YPaBHEHHH XUMHUYE- CKHUX
peakuuii ¢ ygacTeM KUCIOpoa.

o

OOBACHATh  CYIIHOCTh  HKOJOTHYECKUX
mpoOJieM, CBSI3aHHBIX C  3arps3HEHHEM
BO3/IyXa.

6 CiretoBaTh IpaBmiIaM 0e30I11acHON pado- THI B
nabopaTopun pu HCITOJIb30BAHUH
XUMHYECKOW TOCYIbl M OOOpyJOBaHUS, a
TAKOKe MpaBUiIaM OOpalieHus C TOPIOYHMH
BEIIECCTBAMHU B OBITY.

6 [TmaHMpOBaTh U OCYIIECTBIIATH HA MPAKTHKE

XUMHYECKHE YKCIICPUMEHTBI, TIPOBONUTD

HAOJIFO/ICHHUS, IENIATh BBIBOJIBI TI0 PE3yIbTaTaM

IKCIICPH- MEHTA.

o

VYuacTBOBaTh B COBMECTHOH paboTe B
rpymme.

Hcnonb30BaTh  NMPU  BBINOJIHEHHU
yueOHBIX 3aJaHuii W B mpolecce
HCCIIEIOBATENILCKOMN e TEIbHOCTH

o
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Buviuucnenusn

— MOJIEKYJISIPHOH Macchl KHUCIOpoJa u
030Ha Ha OCHOBAaHMM AaTOMHOH MAacChl
XHMHYECKOTO DJIEMCHTA

HAy4YHO-IIOIYJIIPHYIO JUTEpaTypy
XMMUYECKOTO COJEp’KAHUA, CIPABOY- HBIE
MaTtepHaibl, pecypcel HTepHeTa.
BoicTpauBaTh pa3BEpHYThIC MUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha MH(OpPMA- ILHIO
n3 y4eOHHMKa M CHPABOYHBIX MaTe- PHAJIOB,
rpaMOTHO  HUCIOJIb30BAaTh  M3y4YCH-  HBIH
TIOHATUHMHBIN anmnapaT Kypca XMMHUU

o

Tema 4. Bogopoga.
I[loHATHE 0 KUCJAOTAX U
COJISAIX

(59)

Bopmopon — 31eMeHT U mpocToe Bele- CTBO.
Haxoxnenwe B mnpupozge, (usnue- ckue Hu
XUMUYECKHE cBoiictBa  (Ha npumepe
B3aMMOJICUCTBHA C HEMeTalla- MH |
OKCHJAMH  METAJJIOB),

CIIOCOOBI TTOJTY4eHHSI.

IpuUMeHe-  HHe,

IloHsAITHE O KUCIOTAX U COJIAX.

6 PackpbIBaTh CMBICI N3y4aeMbIX ITOHSI- THH 1
MPUMEHATh 3TU TOHATHS IpPU ONHCAHUU
CBOMCTB BEIIECTB U MX IPEBpAILICHU.

6 XapakTepu3oBaTh (onucHIBATH)
¢m3udeckne W XHMHYECKHE CBOICTBa
BOJIOPO/Ia, CIIOCOOKI €70 MOIyUeHNs,
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JleMOHCTpauum

[lony4enue, codupaHue U pacrno3HaBa- HUE
BozopoJa. ['openue Bogopona.
BsaumoeiictBrue Bo10poia ¢ OKCHIOM
meu(IT).

JlaGopaTopHble U IPaKTH4YeCKHe paGoThl
Jlabopamopnwiil onvim:

B3aumojeiicTBre KUCIOT ¢ METaJlIIaMHU.
Ipaxmuueckas paboma:

Ne 4. TlomyyeHue u coOHpaHHE BOJOPOJA,
HU3Yy4EHHE er0 CBOMCTB.

Ipooonsicenue maon.

MIPUMEHEHHE.
6 CoOupaTb mpudop AJIS MOTYUYEHUs BOJO- POJa.
6 Vcrionp30BaTh XUMHYECKYIO CHMBO- JIIKY

JUIT  cocTaBieHHs (OPMYT  BEIIECTB,

MOJEKYTAPHBIX YPaBHEHHH XUMHYECKHX

peakuuii ¢ yuacTueM BOIOPOAA.

6 CnenoBaTh ImpaBWiIaM 0e30MacHO padoThI

B J1a0opaToOpuH IIPH HCIIOJb- 30BAHHUHU

XUMHYECKOH MOCYABI M 00O0pYJOBaHUS, a

TaKoKe MpaBUIaM OOpalleHHs] ¢ TOPIOYNMHI

BEIICCTBAMH B OBITY.




"BUWHX

Ly

IlpuMepHBIe TEeMBI,
packpbIBalolye JaHHbIH
pasjes IporpamMmsi,

U KOJIMYECTBO YacCOB,
OTBOJMMOE Ha UX U3yYeHUe

OcHOBHOE coaepixKaHnue

OCHOBHbIE BU/bI AeSTEeJIbHOCTH
06y4Jaromuxcs

Botuucnenusn

—  MOJIKYJSIPHOM Macchl BelecTBa Ha
OCHOBAHUU aTOMHOM MacChl XMMHYE- CKUX
3JIEMEHTOB

6 IlmaHupoBaTh M OCYIIECTBIISTH HAa HPAKTHKE
XMMHUUYECKHE  HKCIIEPUMEHTBl,  IPOBOAUTH
HaOIoeHus, Jenarthb BBIBOJIbI 1o
pe3yabTaTaM SKCIIepUMEHTA.

6 YJacTBOBaTh B COBMECTHOH pabOTe B TpyIIIe




8y

ewweu

Ipooonsicenue maon.

Tema 5. KostnyecTBeHHBIE
OTHOILIIeHUS B XMMHH
(49)

KomuuectBo Bemectsa. Monb. Mosip- Hast
Macca. 3akoH ABoraapo. Momsip- Helif 00bEM
CKHM

razoB. Pacuéter 1o

YpaBHEHUSIM.

XAUMHYC-

JleMoHCTpanusa
OO0pa3sipl BEMIECTB KOJIMIECTBOM | MOJIB.

Bovtuucnenusn

— 00béMa, KOJIMYECTBAa BEIIECTBA rasa Io
€ro M3BECTHOMY KOJIMUECTBY BeIlle- CTBa
i 00bEMY;

— 00BEMOB Ta30B M0 YPABHCHUIO PEAKIIUU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIECHHUM
razoB

6 PackppIBaTh CMBICT M3y4aeMbIX MOHATHH U

o

o

o

MPUMEHSTh  ATH TaKxkKe
M3y4YCHHBIC 3aKOHbBI I TEOPHHU ISl PELICHUS
pacuéTHBIX 3a/1a4.

BbuncnaTe MOJSPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBa, O0BEM Trasza, Maccy
BEIIIECTBA;

[IpoBoauth pacy€rbl 1O  YypaBHEHUSIM
XUMUYECKUX PEaKIuil: KOIMuecTBa, 00bEMa,
BEUIECTBA IO  H3BECTHO- MY
KOJIMYECTBY, 00BEMY, Macce pearcH- TOB HIIH
MIPOIYKTOB PEAKIIUH.

IIOHATHUA, a

MacCChI

BricTpanBaTh pa3BépHyThIe MUCHMEH- HbIE U

YCTHBIE OTBETHI C OMOPOi Ha WH- (HOpMaLUIO
n3 ydeOHWKAa W CIPAaBOYHBIX MAaTEpPHANOB,
rpaMOTHO HCII0JIb30BATh U3y4YEeHHBIN
MOHATUHHBIN anmapar Kypca XMMHUU
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Tema 6. Boga. PacTBopsl.
IloHATHE 06 OCHOBAHUAX

(S )

du3nyeckue CBOMCTBA BOABL AHAIH3 H
CHUHTE3 — METO/Ibl U3YUEHHS COCTaBa BOJIBI.
XUMHUYECKHE CBOWCTBA BOJBI (PEaKIUU
¢ MeTajuylaMH, OKCHAaMH METalJIOB H

HEMETAJLIOB).

CocraB ocHoBaunuii. [lonstre 06 uHaN-
KaTopax.

Boma kak  pactBopuTenb.  PacTBOpBIL
PactBopumocTh BEIIECTB B BOJIE.

HacplmeHHble 1 HEHACHIILCHHBIE PACTBOPHI.
MaccoBast 10714 BELIECTBA B PACTBOPE.

Pomp pacTBOpoB B mpupoae M B KH3HHU
yenoBeka. KpyroBopoT BOABI B INpUPOJE.
3arpsisHeHne NpuUpoaHbIX Boxa. OxpaHa u
OYHCTKA TIPUPOIHBIX BOJI.

JleMoOHCTpanuu

DJIeKTpONN3 BOABI; CHHTE3 BOJBI;
B3anmozelicTBre Boabl ¢ Metaitamu (Na, Ca)
(BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB).

PacTBOpeHue BELIeCTB ¢ pa3In4yHON
PacTBOPUMOCTBIO.

HccnenoBanne pacTBOPOB  KHCIOT U
IeJIoYel C MOMOUIBI0 HHIUKATOPOB.
JlaGopaTopHble M HpaKTH4YeCKHe
pa6oThbl

Ipakxmuueckas paboma:

Ne 5. IlpuroroBicHHE pacTBOPOB C
OonpeAeNEéHHON MaccoBOW JoJeil  pac-
TBOPEHHOT'O BELIECTBA.

6 PackpbIBaTh CMBICI H3yJaeMbIX ITOHATHH 1
NPUMEHSTH STU ITOHATHS NIPU OTMCAHUN
CBOICTB BEIECTB U HX NPEBPAIICHHUH.

6 XapakTepu3oBaTh GU3HUECKHE U XUMUUECKHE
CBOMCTBA BOJIbI, €€ POJIb KAK PACTBOPUTEIIS B
MPUPOJHBIX MPOIECCAX.

6 COCTaBIATh YpaBHEHHS] XHUMHYECKHX pPEaKIUi
C yJacTHEM BOJIBL.

6 OOBSICHATH CYIIHOCTb  9KOJOTUYECKUX
npoOJieM, CBS3aHHBIX C  3arps3HEHUEM
IPUPOJHBIX BOJ, CIIOCOOBI OYHCTKH BOJIBI
OT TpHMeEcel, Mepsl IO OXpaHe BOA OT
3arpsI3HEHNSI.

6 [1maHupoOBaTh M OCYIIECTBIISTh HA MPAKTHKE
XUMHYECKHE SKCIIEPUMEHTEI, TPOBOIUTH
HaOITIO/ICHNS, AENATh BBI- BOIBI IO
pe3yabTaTaM SKCIIepUMEHTA.

6 CienoBath npaBuiiaM 0e30IacHON pPaboTHI B

nabopatopuul  MpH

XMMHUYECKOH MOCYbI U 000py10- BaHUS.

[IpoBOIUTE BHIMHCIEHHS C NPHUMEHCHU- €M

MOHSTHSL  «MaccoBas IO  BEIIeCTBa B

HCII0JIB30- BaHUU

o

pacTBope».
Hcnons30BaTh IIPpU BBIMIOJHCHUU yqeGHbe
3aJlaHiil U B TPOIECCE HCCIICI0BATEIbCKOM

o

JeATENTbHOCTH HaYYHO-TIOMYJIAPHYIO
JIUTEPaTypy XHUMHUYECKOIO  COJEpIKaHUs,
CIpaBOY-  HBIE  MaTepuallbl,  PECypChl
Hnrepuera.
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Ipooonsicenue maon.



"BUWHX

G

IlpuMepHBIe TEeMBI,
packpbIBalolye JaHHbIH
pasjes nporpamMmsi,

U KOJIMYECTBO YacoB,
OTBOJMMOE Ha X U3yYeHUe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/bI AeSTEeJIbHOCTH
06y4Jaromuxcs

Botuucnenusn
— C HCIIOJB30BAaHUEM ITOHSATHUS «Macco- Bas
JIOJIsl BEIIECTBA B PACTBOPE»

6 BeicTpanuBaTh pa3BEpHYThIC MHCBMEH- HbIC U
YCTHBIE OTBETBHI C OMOPON Ha MH(POPMALUIO
13 y4eOHWKa M CIpaBodY- HBIX MaTEpHAaJIOB,
TPaMOTHO  HCIONB30- BaTh  H3YYCHHBII
MOHATHIHBIN anmnapar Kypca XUMUH
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Ipooonsicenue maon.

Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4yecKux
coeIUHEHU

(11 )

Knaccnguxarus Heoprannaecknx

COCAMHCHUI.

OKCHIIBL: COCTaB, KJIaccupuKanus
(OCHOBHBIE,  KHCIIOTHBIE,  aM(OTEpHEIE,
HecosieoOpaszyronime), HOMEHKJIaTypa
(MexayHapoIHAs u TPUBHAIIBHAS ).

Ilonyyenne ¥ XUMHUYECKHE  CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX ¥  aM(OTEpHBIX
OKCHJIOB.

OcHOBaHUs: COCTaB, KIIacCU(UKAIHS,
HOMEHKJIaTypa (MexxayHApOIHAS u
TpUBHAIBHAs), (U3NYECKHE W XMMHUE- CKHE
CBOWCTBa, cIocoObl TOdydeHHs. KucioTsr:
COCTaB, KiIacCH(UKAIMsA, HOMEHKIATYypa,
¢usnyecke M XUMHYe- CKHE CBOWCTBa,
CIIOCOOBI MOTyYEHUS.

Psin akTUBHOCTH METAJUIOB.

6 KnaccudpunupoBarh n3ydaeMblie BEIIECTBA 11O
COCTaBYy U CBOMCTBaM.

o

CocraBiaarh (OpMyJbl OKCHIOB, KHCIOT,
OCHOBaHWH, cojed M Ha3pBaTh HX II0
MEXIYHapOJHOI HOMEHKIIa- Type.
IIporHo3upoBarh CBOICTBAa BELIECTB Ha
OCHOBE OOImMX XHMHYECKHX  CBOWCTB
U3YYEHHBIX  KJIACCOB/TPYII  BEIIECTB, K
KOTOPBIM OHH OTHOCSTCS.

CoCTaBIATh MOJICKYIISIPHBIE YypaBHE- HHs
peakuuii, WUIIOCTPUPYIOLIMX XUMUYECKUe
CBOIfCTBA M CIIOCOOBI MONYYEHHS BEIIECTB
W3YYEHHBIX  KJIACCOB/TPYMNI, a  TaKKe
MOATBEPIKa- TOMINX TEHETHYECKYIO
B3aHMOCBSI3b MKy HUMH.

o

o
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Conu (cpenHue): HOMEHKIATYpa, CIIOCOOBI
MOJTy4YCeHUsI, B3aUMOJCHCTBHE COJIeH ¢
METaNIaMM, KHUCJIOTaMH, IIeIoYaMH MU
COJIAMH.

lenerndeckast  CBS3p  MEXAy  KiaccaMu
HEOPraHWYECKHX COCIMHEHHUI.

JleMoOHCTpaLumn

O0pasmbl HEOPTraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

B3aumopeiicTBue pacTBopa CEpHON KHUCIIOTHI C
oxcuaoMm meau(1l).

Peakuus neitirpanuzannu.

BeiTecHenne ogHOTO MeTamia pYyrEM U3
pacTBOpa COMH.

JlaGopaTopHbie U IPaKTHYeCKHe pa6oThl
Jlabopamopnuie onvimoi:

B3aumopeiicTBue KUCIOT C METaJlJIAMU.
[lonyuenue  HEpacTBOPUMBIX  OCHOBAHHI.
BzaumopeiicTBue HepacTBOPUMBIX OCHOBAaHMMH
C KHCJIOTaMHU.

Pa3znoxxenue runpokcuna meau(ll) mpu
HarpeBaHHN.

Tpaxmuyeckasn paboma:

Ne 6. Pemenne 5KCIepUMEHTAIbHBIX
3amay 1o TeMe «OCHOBHBIE KIJIACChI
HEOPraHUYECKHX COCIMHEHUI.
Botuucnenua

— I10 yPaBHEHUSIM XMMHUUECKUX PEAKIIi

6 IIpou3BOAUTH BHIUUCIICHUS 110 yPaBHE- HUAM
XUMUYECKHX PEaKIHil.

6 IlmanupoBaTh U OCYIIECTBISATH Ha MPAKTHKE
XUMUYECKHE  OKCIEPUMEHTHI,  HPOBOAUTH
HaOII0ICHNUS, Jenath BBIBOJIBI o
pe3ynbTaTaM SKCIIEePUMEHTA.

6 CnenoBaTh IpaBmiaM 0e30MacHOil paboTHI B
1adopaTopud  HPH  UCIHONB30-  BaHUM
XUMHYECKOH MOCYABI M 000Py0- BaHHUSI.

6 lcrnonb30BaTh IpH BBHINOJHEHUH Y4eOHBIX
3a7aHuil U B MPOLECCE HMCCIIET0BATENbCKOM
JeATeTbHOCTH HayJHO-TIOMYIISIPHYIO
JIUTEPATypy XUMHYECKOIO  COJCpIKaHHS,
CTpaBOY-  HBIE  MaTepHANBl,  PECypCHI
Wutepuera.

6 BoicTpanBaTh pa3BEpHYTHIC IUCHMEH- HbIE U
YCTHBIE OTBETHI C OTOPON Ha MH(POPMAIUIO
U3 yuyeOHHKa M CIPaBOY- HBIX MAaTepUasos,
TPaMOTHO  HUCTIONB30- BaTh  M3YUCHHBIH
MOHATHHHBIN anmapar Kypca XUMUH
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ewweu

Ipooonsicenue maon.



"BUWHX

1]

IIlpuMepHbIEe TEMBI,
packpbIBaloIye AaHHbIA
pasjes nporpamMmsli,

U KOJIMYECTBO YacoB,
OTBOJMMOE Ha X U3yYeHHe

OcHOBHOE coaeprKaHue

OCHOBHBIE BH/ABI AeATEeJTbHOCTH
06y4Jaromuxcs

Paspgen 3. [lepuoandeckuii 3akoH u [leprognveckas cucreMa XUMHYeCKHX 3/ieMeHToB /I. U. MeHae ieeBa. CTpoeHue

aToMOB. XMMHUYeCKasa CBA3b. OKUC/IUTENbHO-BOCCTAHOBUTE/IbHbIE peaKuuu (15 ‘{)
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Ipooonsicenue maon.

Tema 8. Ilepuoauyeckuit
3akoH u Ilepuoguyeckas
cucremMa XUMHMYeCKHUX
asnemeHTOB /I. U. MeHae1e-
eBa. CTpoeHue aToMma (7 4)

[TepBoie KJIaccupuKaum
XUMUYECKUX DJIEMEHTOB. IIOHSITHE O TpyImmax

TIOITBITKH

CXOJHBIX ~ 3JIEMEHTOB  (IEN0Y- HblE U
IEIOYHO3EMENbHBIE  METaJJIbl,  TIaJOTeHBI,
UHEpPTHbIE  ras3bl). ODJIEMEHTbl, KOTOpbIE
00pazyroT amQoTepHbIe OKCHIBI u
ruapokcunapl.  Ilepuonnyeckuit  3akoH U
Ilepmoau- dyeckas cuCTeMa  XHMHUYECKHUX

asnementoB JI. WM. Menneneesa. Ilepuonsi,
rpynnbl, MNOArpynnbl. POU3NYECKUH CMBICT
MOPSIIKOBOrO HOMEpa d3JeMEHTa, HOMe- pOB
MepHo/ia ¥ TPYTIIBL.

Crpoerne aromoB. CoCTaB aTOMHBIX sEp.
W3oTomsl. DIIEKTPOHBI. Crpoenue
JNIEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20
XUMHUECKUX HsJeMeHTOB Ilepuoaunue- ckoii
cuctemsl [I. 1. Meneneesa.

XapaKkTepuCTHKa XUMHUIECKOTO 3JIEMEH- Ta I10
ero mnoJyiokeHuto B llepuomuyeckoit cucreme
J1. 1. Menneneena.

6 PackpbIBaTh CMBICI IIEPHOJANYECKOTO 3aKOHA.
6 [loHnMaTh CylIECTBOBAHUE MEPUOIUYE- CKOI
3aBUCHMOCTH
9JIEMEHTOB (M3MEHEHHE paJIiyCoB aTOMOB U
ANEKTPOOTPULIATENILHOCTH) U UX COCTUHEHUH
OT IOJIOXKCHUS B IEPUOAMYECKON CUCTEME U
CTPOCHUS aTOMa.
YcTaHaBIUBaTh CBSI3b MEXKIY IOJIOKE- HUEM
JJIeMEHTa B IMEPUOJUUECKOM
CTPOSHHEM ero atoma (cocTaB M 3apsij siapa,
o0Iee YHUCII0 ANEKTPOHOB M PACTIPEICIeHNE
UX IO 3JIEKTPOHHBIM CJIOSIM).
[IporHo3upoBarb  xapakrep
CBOWCTB 3JIEMEHTOB M MX COCOUHEHHH I10
rpynnaMm ¥ nepuoaaMm  llepmonuueckoit
CUCTEMBI.
XapakTepu3oBaTh XMMUYECKUE DIJIEMEH- Thbl
NEPBBIX TPEX MEPUOIOB, KaJUs,

CBOMCTB  XMMHYE-  CKHX

o

CUCTEME H

o

U3MCHCHUA

o




"BUWHX

VA

3HaueHne Ilepronnueckoro 3aKOHA H
[lepuoguueckoil cuCTeMBl XHMHYE- CKUX
JNIEMEHTOB /I Pa3BUTHA HAYKU U TPAKTHKU.
J. W. MenneneeB — yu€HbI, nemaror u
TpakIaHUH.

JleMoOHCTpaLumn

KopotkoneproaHas 1 AITMHHONICPUO- Hasl
(dopmel [leproauueckoii CHCTEMBI XUMAYECKUX
snemenToB J[. . Mennene- eBa.
OzHakoMiIeHHE C 00pa3laMH MeTaIOB |
HEMETaIJIOB.

JlaGopaTopHbie U IPaKTHYeCKHe pa6oThl
Jlabopamopnwiil onvim:

BsaumopeiictBue = ruapokcuza  LUHKA
pacTBOpamMH KMCJIOT U Ie0uen

C

Kamplusl 10  MX 1nonoxeHuto B Ilepumo-
nuyeckoit cucreme /. 1. Menneneesa.

6 CrnemoBath mpaBuiIaM 0e30MacHOi pabo- T B

6

o

o

n1abopaTopun npu HCIOJIb30BAHUN
XMUMHUYECKOU TTOCYABI U 000PYI0BAHUS.
BricTpanBaTh pa3BEpHYTHIC MHUCBMECH- HBIC U
YCTHBIC OTBETHI C OMOPOil Ha HWH(OPMAIIHIO
13 y4cOHHKA W CIPaBOY- HBIX MaTCPUAIIOB,
rpaMOTHO  HUCMOJb30- BaTh  H3YYEHHBIH
MOHSATHIHBIN anmapar Kypca XUMHH.
Hcnonp3oBath MpH BBHIOJIHECHUH YYCOHBIX
3aJ]aHUi  TEKCThl Yy4eOHHKA, CIPAaBOYHBIC
marepuanbl  ([leproande- CKyr cuUCTEMY
xumudeckux snemeHToB JI. 1. Menpeneena,
TabJaMIly ~ PacTBOPU-  MOCTH  KHUCJIOT,
OCHOBaHHUI u comei B BOJIE,
9JIEKTPOXUMHUECKUN  psifl  HalpsHKeHUH
METaJIOB).

Hcnonb3oBaTh IpU BBIITOJIHEHWUH y‘{BGHbIX
3aJJaHUi U B TIPOLIECCE HCCIICIOBATEIHCKOM
JCATCIIbBHOCTHU Hayql-[o-nonym[pﬂy}o
JIUTEPATypy XHMHYECKOTO COJCpIKAHUS,
CIpaBOY- HbIE  MaTepualbl, PECcypChl
WnTepnera




8¢

19208y 6—8

ewweu

Ipooonsicenue maon.

Tema 9. Xumu4yeckas CBsi3b.
OKHC/IUTE/IbHO-BOCCTAHOBH-
TeJIbHbIE peaKIuu

(8 1)

DEeKTPOOTPULATEIBHOCTh ATOMOB XUMHYECKUX|
JJIEMEHTOB.

XumMudeckast CBsi3b (MOHHas, KOBaJICHTHAsI
TOJIAPHAsT U KOBAJEHTHAs HEMOsPHast).

6 PacKpbIBaTh CMBICI H3y4aeMbIX MOHSATHH.
6 Omnpenenats BUA XUMHUYECKOH CBA3H B
COC/TMHCHUH.




65

ewwed.odu

OkoHnuanue maoi.

CrerneHb OKUCIICHUS.
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIE
peakuuu (OBP). Tlporeccsl OKHCICHUS H
BOCCTaHOBJICHHSI. Oxucnurenu u
BOCCTaHOBHTEITH.

JleMOHCTpanuu
OKHCINTEIBLHO-BOCCTAaHOBUTEILHEBIE peaKuuun:
TOpEHHUE, pEaKIMH pa3JIoKe- HUsl, COCTMHCHMS

6

o

o

Ompenensth  CTENEHb  OKUCICHHS
XUMHYECKOT0 3JeMeHTa Mo (opMyse ero
COC/IMHCHHSL.

Omnpenensath 3JIEMEHT (BEIECTBO) —
OKHCJIUTENIb W JJEMEHT (BEIIeCTBO) —
BOCCTaHOBHTEIb.

OOGBSCHSTH CYIIHOCTh IPOIECCOB OKUCIIEHHS
U BOCCTaHOBIICHHSI.

6 COCTaBIIAITh JICKTPOHHBIH OayaHC ¢ yIE€ToM

o

o

YHCcIa OTIAHHBIX U MIPHHATHIX 3JICKTPOHOB.
CoCTaBJATh YpaBHCHHE OKHCIUTEIb- HO-
BOCCTAHOBHTEIILHON PEaKIINH.

Hcnonp30BaTe MpH BBITONIHEHHH Y4eOHBIX
3aJaHUil TEKCThl yucOHHWKA, CIPABOYHBIC
Marepuanbl (TMEepUoauue- CKYI0 CHCTEMY
xumudeckux anementoB J[. M. Menaeneesa,
TaONHMIly  pacTBOPH-  MOCTH  KHUCIIOT,
OCHOBaHUM u conen B BOJIE,
JNIEKTPOXUMUYCCKUH  psSA  HaAIPsHKEHUH
METAJIIOB)
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9 KZIACC (2 4 B Hegento, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpemA)

Ilpooonsncenue maon.

[IpuMepHBbIE TEMBI,
pacKpbIBawIIHe JaHHBII
pasjes NporpamMmsi,

U KOJIMYECTBO YaCOB,
OTBOJMMOE Ha X U3yYeHUe

OcHOBHOe coJep:KaHue

OCHOBHbIE BU/bI A€STEJIbHOCTU
06y4JaoUuXcs

Paspeu 1. BemecTBo M XMMH4YecKue peaknyu (17 u)
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IloBTOpEeHHe U yriayGJeHue
3HaHUI OCHOBHBIX pa3jesioB
Kypca 8 kiacca

()

Ilepuoguueckuii  3aKoH. ITepuoaunueckas
cucreMa xumudeckux snemeHtoB . W
Menpeneesa. Crpoenue aTOMOB.
3aKOHOMEPHOCTH B  HM3MEHCHHH  CBOICTB

XMUMHYECKHX  JJIEMEHTOB  MEpBBIX  TPEX
MIEPUOIOB, KaJHs, KaIbIUSI U HX COCIUHCHHH B
COOTBETCTBHH C MOJIOXKE- HHEM JJIEMEHTOB B
MEPUOANYECKOIl CHCTEME M CTPOCHHEM HX
aromoB. Kiaccudukanmss ¥ HOMEHKIATypa
HEOPraHMYeCKNX BEIIECTB (MEXAyHa- POJIHAsS
U TpPUBHAIbHAsH). CBOHCTBa
BEILECTB, OTHOCSIIMXCS K PA3IMYHBIM KJIaccam
HEOPraHUYEeCKHX COe/IMHEHHH, ux
reHeTHYecKast CBSI3b HEOPTraHMYECKHUX
BEIIECTB.

Crpoenne

XuMuueckue

BEIIECTBA: BHUABI XUMHUYECKOM
CBSI3M M THIIBI KPUCTAJIMUYECKUX pelIé- TOK.
3aBUCHMOCTh CBOWCTB  BEIIECTB OT HX
CTpOCHHUS.

6 XapakTepu30BaTh XUMHUECKUE DIEMEHTBI
MEPBBIX TPEX MEPUOJOB, KAIUS U KAJIBIUSL
no ux mnonoxeHnuto B Ilepuoanueckoi
cucteme /1. . Men- neneesa.

6 Knaccupunnpoats u Ha3bIBaTh
HEOpPraHWYEeCKUEe  BELIECTBA  M3YYCHHBIX
KJIaCCOB.

6 OmnuceIBaTh O6I_III/IG XUMUYCCKHUE CBOWCTBA
BCIIICCTB Kjac- COB,
NOATBEPKAATH npumepa- MH

Pa3IHIHBIX

CBOHCTBA
MOJEKYTAPHBIX YPABHEHUH XHMH- UYECKHX
peaxIuii.

6 OmpeiensATh BUJ XUMHIECKON CBSA3U U THUII
KPUCTAJUTMYECKON PEIIETKH BELECTBA.

6 IlporuosupoBaTh
3aBUCUMOCTH OT HX CTPOCHHUSL.

CBOMCTBAa BEIIECTB B

6 BoicTpauBaTth pa3BEPHYTHIE NMUCBMEH- HbIE U
YCTHBIC OTBETHI C OIIOPON Ha
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Ipooonsicenue maon.

IIpuMepHBIE TEMBI,
packphIBaloIiye AaHHbIA
pasjes NporpamMmsi,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE Ha UX U3yYeHUe

OcHOBHOE coaeprKkaHue

OCHOBHbI€E BU/ibI AeATe/IbHOCTH
o0Gy4yarumuxca

JleMOHCTpanuu

1. Mogenu KpUCTALIMYECKUX PELIETOK
HEOPTraHWYECKUX BEIECTB.

2. KopotkonepuosnHas U JUIMHHOIEPHOA-
Has  ¢opmbl  [lepmogmyeckoid  CHCTEMBI
xumuyeckux 3neMmenToB 1. . Menpene- eBa

o

rHpOpMaIHMIO U3 y4eOHHKA U CHpPaBOY- HBIX
MaTepHaIOB, TPAMOTHO
M3YYEHHBIM TOHATHHHBIA anmapar Kypca

HCTIONB30-  BaThb
XUMUH.

Vcrionp30BaTh NP BBITOJHEHUH Y4eOHBIX
3aJlaHUH U B IIPOLIECCE MCCIIEN0BATENBCKOM

JIeSITETIbHOCTH Hay4HO-IOIYJISIPHYIO
JIUTEPATypy XUMHYECKOTO COJEepXKaHus,
CIpaBodY- HBIE MaTepHalbl, PECYpCHI

WNuTepuera




"BUWHX

€9

Tema 1. OCHOBHbIE 3aKOHO-
MEPHOCTH XHMHYECKHX
peakuui

(49)

Knaccuduramuss XuMHYECKUX peakuuii 1mo
Pa3IMYHBIM IpU3HAKaM (110 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMU BELIECTB, II0
TEIIIOBOMY (P (EKTY, 10 M3MEHEHHIO CTeIeHel

OKHCJICHUSI ~ XMMHMYECKHX  3JIEMEHTOB, 11O
00paTUMoO- CTH, MO YYacTHIO KaTalu3aTopa).
DK30- M DHIOTEPMHYECKHE  PEaKLUH,

TEPMOXUMHUYECKHE ypaBHEeHHs. IIOHSA- THE O
CKOPOCTH XHMMHYecKol peakuuu. IloHstne o
TOMOTCHHBIX M TETEPOTCHHBIX  PEaKIMsX.
[Monsitne 06 06paTUMBIX

6 PackppiBaTh CMBICI N3Y4aeMbIX OHATUN U
MPUMEHATH 3TU OHATHS MIPU OTIUCAHUU
CBOMCTB BEUIECTB U UX NPEBpAILEHUI.

6 KiaccupuuupoBaTb XUMUYECKHE PEAKLUH IO
Pa3IHYHBIM [TPU3HAKAM.

6 YcraHaBIMBaThb 3aBHCUMOCTb  CKOPOCTH
XHUMHYECKOH  peakuuu  OT  Pa3NUYHBIX
(hakTopos.

6 IIporno3uposatb BO3MOKHOCTH

MPOTEKAHUA XMMHYECKHX IpeBpalie- HUi
B Pa3IMYHbIX YCIOBHUSAX.
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Ipooonsicenue maon.

U HEOOpaTHMBIX XMMHYECKHX peaKIu- sX.
IToHsATHE O XHUMHYECKOM paBHOBE- CHH.
@axTopbl,  BIMAIOIME  HAa  CKOPOCTh
XUMHYECKOH  peakIuH ¥  IOJOKCHHUE
XHMHYECKOT'O PaBHOBECHSL.
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIC ~ PCAKIINH
(3NEeKTpOHHBI ~ OalaHC  OKUCIH-  TEJBHO-
BOCCTAQHOBHTEIILHON PEAKIHN).

JleMoHCTpanuu

1. 3aBHCHMOCTH CKOPOCTH XHMHYECKOU
peaknuu 0T pa3IM4HBIX  (AaKTOpoB. 2.
Bo3sneiictBue karamuzatopa Ha CKOpPOCTb
XUMHYECKOH peaKiny.

3. ITpumeps! HEOOpaTUMBIX U 0OpaTH-
MBIX peakKIuii.

4, CMelieHne paBHOBECHS] XUMHYECKON
peaKIuy.

Buvluucnenusn

— KOJMYeCTBa BEHIECTBA, 00BEMA W
MacChl PEareHTOB WM MPOJYKTOB II0
YPaBHEHUSAM XMMHUYECKUX peakuuit

6 OnpenensiTs OKUCIUTEIb U BOCCTAHO- BUTEIb
B OBP.

6 COCTaBIIAITH AJIEKTPOHHBIH OalaHC PEaKIHH.

6 I[Ipou3BOAUTE BBIYMCIICHUS 110 XUMHUYE- CKUM
YPaBHEHUSIM.

6 BoicTpanBaTh pa3BEpHYThIC MHCBMEH- HBIC U
YCTHBIE OTBETBHI C ONOpPOW Ha MH(POPMALHUIO
13 y4eOHWKa M CIPaBOdY- HBIX MaTEpHAJIOB,
rPaMOTHO  MCIOJNb30- BaTb  H3y4YCHHBIN
MOHSATUHHBIN anmapar Kypca XUMHUU.

6 Vcnonb30BaTh MpU BBINOJHEHUH Y4EOHBIX
3aJlaHUH U B MPOIECCE MCCIEN0BATENBCKOM
JIeSITETIbHOCTH Hay4YHO-TIONYJIIPHYIO
JIUTEPaTypy XUMHYECKOTO COJEepXkaHus,
CIpaBodY- HBIE MaTEpPHalbl, PECypChl
WNuTepuera
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Tema 2. JJeKTpoJIUTHYECKas
Aucconyanusa. XuMu4deckue
peakuMHu B pacTBOpax

(8 1)

Teopwust NMEKTPOTUTHYECKON ANCCONMA- IIHH.
DAEKTPONUTHl M HEAIEKTPOJIUTHL. KaTnoHsl,
AQHUOHBI. MeXaHH3M JUCCO- [IMAllUK BELISCTB
C Pa3IMYHBIMHA BHAAMH XHMHUYECKOW CBSI3H.
Crenenp aucconuanun. CuibHble U cralOble
AJIEKTPOJIUTHI.

6  PackpeiBaTh ~ CMBICI  H3y4aeMbIX
MOHSITHH, a TaKKe CMBICT TEOpUH
JIICKTPOITUTUICCKON JTUCCOIHAIIHH.

6 OOBSICHATh MPUYHUHBI 3JCKTPOIPOBOJI- HOCTH
BOJIHBIX PaCTBOPOB.

6 CoCTaBIATh ypaBHEHHs TUCCOLMAINE KHCIIOT,
IIEJIOYEH U COJIEH, MOJIHEBIC
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Ilpooonsncenue maon.

IIpuMepHBIE TEMBI,
packphIBaloIiye AaHHbIA
paszes NporpamMMmsi,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE Ha X U3yYeHUe

OcHOBHOE cojepikaHue

OCHOBHBIE BU/bI AeATEe/IbHOCTU
06Gy4YalIMXCcsa
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Peaknun WOHHOrO OOMCHA, YCIOBHS WX
nporekaHusi. IoHHbIE ypaBHEHUS peakLnil.
XUMHUYECKUE CBOMCTBA KHCJIOT, OCHOBA- HUU H
coueit B CBETE MpeICTaBIeHN I 00
JMeKTponuTHYecko  muccoumamuu.  Cpena
pactBopa. IloHsTHE O TUAPOIM3E COJICH.
KadecTBeHHBIC peakilMy Ha KATHOHBI U AHUOHBI.

JleMoOHCTpaLumn

DnexTpuyecKas IPOBOAUMOCTh PAacTBO- POB
BEILIECTB,  JBIDKCHHE HOHOB B  DJIEK-
TPUYECKOM TIOJIE.

OnbITH, WUTIOCTPUPYIOLINE  HPU3HAKH
MPOTEKAHWsl PEeaKknuii HOHHOrO OOMeHa.
OTMIBITBI TIO OTIPE/ICIICHUIO CPEIbI B PACTBOPAX
coJieil (xyopuaa Hatpus, KapOoHaTa HATPHs,
XJIOpHJIA INHKA).

JlaGopaTopHbie U IPaKTHYeCKHe pa6oThl
Jlabopamopnulil onvim:

Peakumu WOHHOTO OOMEHA B  pacTBOpax
aneKTposuToB: cynbdara meau(Il)

U COKpalIEHHBIE WOHHBIE YPaBHEHMS
XUMHYECKUX PEaKIii HOHHOTO 0OMeHa.
[InanupoBaTh M OCYIIECTBISATH HA MPAKTUKE
XUMHUYECKHE  SKCTIIEPUMEHTHI, TMPOBOAUTH
HaOJIoIeHN S, JeTaTh BBIBOIBI o
pe3yabTaTaM SKCIIepHMeH- Ta.
CrnenoBaTh mpaBHiaM O€30MAcHO paboTHI B
nabopaTopyud  NPH  HCIIONB30-  BaHUH
XUMHYECKOH IMOCyIbl U 000py/10- BaHHSI.
ITpon3BOANTH BBIYHCICHUS 1O XHMHUYE- CKHM
YPaBHEHUSIM.
6 BricTpanBaTh pa3BEPHYTbIE NUCHMEH- HbIE U
YCTHBIE OTBETHI C ONOPOW Ha WH(pOPMALHUIO
n3 y4eOHUKa M CIpaBOdY- HEIX MAaTepHaoB,
rPaMOTHO  MCIOJIb30- BaTb  W3y4YCHHBIH
MOHSATUHHBIN anmapar Kypca XUMHUU.
Hcnonp3oBaTh OpU  BBIIOJIHEHUU
y4eOHBIX 3aJaHUii W B Iporecce
UCCIIEI0BATENILCKOM JEATENLHOCTH

o

o

o

o
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Ipooonsicenue maon.

n ménoun, kapOOHATa HATPHUS U CONSA- HOHU
KHCJIOTBI, peakuus HeHUTpalu3aluud MEX1y
THJIPOKCHOM KaJlus U COJITHOM KMCIOTOM.
Ipakmuueckas paboma:

Ne 1. PemeHue 5KCIEepUMEHTAIbHBIX
3amad o Teme. Boiuucnenun

— I10 ypaBHEHUSIM XHMHUECKUX PEaKIIi

HaYYHO-TIOMYJISPHYIO JUTEpPaTypy
XUMHYECKOTO COJIep)KaHMsI, CIpaBOd- HEIE
MaTtepHansl, pecypcel IHTepHeTa

Paspes 2. HemeTa/1bl M X coeJUHEeHHUA (24 1)
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Tema 3. O6mas xapakTepu-
CTMKa XMMHUYECKHMX 3JIeMeH-
TOB VIIA-rpynnsl. 'asioreHbl
(4 1)

Obmas XapaKTEepUCTHKA TaJOreHOB.
OCOOCHHOCTH ~ CTPOCHHUS
JJIEMEHTOB, XapaKTepHbIe Ui HUX CTEIeHH
Crpoenne u  (u3HUYECKHe
CBOMCTBA MPOCTHIX Be- IECTB — TaJIOT€HOB.
XuUMHYeckue CBOMCTBA Ha IpHUMEpe XJopa
(B3aumo- JieficTBHE c MeTaJlJIaMH,
HEMeTaJUIaMH, IMIeloYaMu). XJIOPOBOJIOPOL.
ConsHasi KHMCJIOTA, XMMUYECKHE CBOICTBA,
MoJydeHue, NpuMeHeHne. KauecTBeH- Hble
peakuuu Ha TaJoreHuJI-uoHbl. /[leiicTBue
XJOpa H XJIOPOBOAOPOAA HAa OPTaHU3M
Baxneiimme xmopuasl M uX
Hax0XKJEeHHE B IPUPOJIE.

aToOMOB OTHUX

OKHCJICHUA.

YCJIOBCKaA.

JleMOHCTpaLumu
Bujieomarepuaibl: TAIOTEHBI U UX COETUHEHUSL.
O0pasibl XJIOPUIOB.

6 OOBsACHATH 0OImHMe 3aKOHOMEPHOCTH B
U3MEHECHUM CBOWCTB HEMETAZIOB U HX
COCAMHEHUH B MpejesaX MajbIX IepHo- 10B
1 raaBHeIX noarpynn Ilepuonuue- ckoit
CHCTEMbI XUMUYECKUX DJIEMEHTOB € y4ETOM
CTPOCHUSI X ATOMOB.
XapakTepru3oBaTh
MHYECKHE

o

¢usndeckne W Xu-

CBOMCTBA IPOCTBIX  BELIECTB
TaJoreHOB (Ha MpHUMepe XJIOpa) U CIOXKHBIX
BEIIECTB (XJIOPOBOJIOPOAA, XJIOPUAa HATPHSA),
Croco0Bl MX TIONMyde- HUsl, NMPUMEHEHHE U
3HAUEHUE B IPUPOJIE U KU3HHU YETOBEKA.

6 Orpe/iensiTh TaJIOTeHU/I-HOHBI B PACTBOPE.

6 IlmaHupoBaTh W OCYLIECTBISITH Ha NPAKTHKE
XUMHYECKHE  SKCIEPUMEHTHI,  NPOBOAUTH
HaOJI0/ICHUS, JenaTh BBIBOJIBI o

pe3ynbTaTaM SKCIIePUMEHTA.
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ewwed.odu

Ipooonsicenue maon.

[IpuMepHBIE TEMBI,
packphIBaloIye AaHHbIA
pasjes IporpamMmsi,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE Ha UX U3yYeHHUe

OcHOBHOE coaeprKkaHue

OcCHOBHBIE BU/IbI AeATe/IbHOCTH
o0Gyvyarumuxcsa

JlaGopaTopHble U NPpaKTUYeCKHe PaGoThI
JlabopamopHwiii onvim:

Pacrio3HaBaHue XJIOPHA-MOHOB.

Ilpaxmuueckas paboma:

Ne 2. IlomyueHue CONSHON KUCIOTHI, U3yUCHUE
e€ CBOIICTB.

Buvtuucnenus

— I10 ypaBHEHUSIM XUMHUYECKHX peak- Ui,
€CITH OJINH U3 PEarcHTOB JIaH B U30BITKE;

— 00BEMOB Ta30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIECHHUM
razoB

6 CneoBaTh MmpaBuiIaM 0e30macHOK pabo- THI B
nabopaTopun npu HCTIONb30BAHUN
XHMHYECKOH MOCYy bl ¥ 000pyI0BaHNSI.
BricTpanBaTh pa3BEPHYTHIE TUCHMEH- HbIE U
YCTHBIE OTBETHI C ONOpPOW Ha MH(MOPMAIHUIO
n3 ydeOHUKa M CIPaBOdY- HBIX MAaTEPUAaJIoB,
TPAaMOTHO  HWCIIONB30- BAaTh  M3YYCHHBII
MOHSATHIHBIN anmnapar Kypca XUMHUH.
Vcrionp30BaTh MpH BBHITOIHEHUH Y4eOHBIX
3a7laHui U B IIPOLIECCE HCCIIE0BATENBCKON

o

o

JeATeTbHOCTH HaYYHO-TIOMYIISPHYIO
JUTEPaTypy XHMHYECKOTO  COJEpIKaHUs,
CIpaBodY- HBIE MaTEepHalbl, PECypChl

WNuTepHera




6—8 BUWKX

ML

Tema 4. O6masa xapakTepu-
CTUKa XMMHYECKHX 3JIEMEH-
ToB VIA-rpynnsl. Cepa u eé
coeanHeHus (5 1)

OO0u1as XxapakTepucTuKa 3JeMeHToB VIA-
rpynmsl. OCOOEHHOCTH CTPOCHUS aTOMOB 3THUX
3JIEMEHTOB, XapaKTePHbIE JUI HUX CTETIeHN
oxucnenust. CTpoeHne u GU3MIecKre CBONCTBa
MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPHI.
ANNOTpONHBIE MOIU(HUKAIMH KUCIOPO- A3 U
CepBI. Xumuueckue CBOHCTBa cepsl.
CepoBoaopoa, cTpoeHne, GU3NIECKHe

6 OOBsACHATH OOIINE 3aKOHOMEPHOCTH B
U3MEHEHHM CBOWCTB »1eMeHTOB VIA-
IrpyHnIbsl U HUX COCOUHEHHH C y4EéToM
CTPOEHUS X aTOMOB.

6 Xapaxrepn3oBaTb  (U3HYECKHE U

XMMHYECKHE CBOMCTBA MPOCTOTO BEIIECTBA

ceppl M e€ coeaMHEeHWH (cepoBoxOpona,

OKCHJIOB cepel, CepHOM KHCIIOTBHI,

cyb(}aToB), CIOCOOBI X
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Ipooonsicenue maon.

U XHMHUYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
NPEICTABUTEIN  KHCIOTHBIX — OKCH-  JIOB.
CepHast KucioTa, GU3HYECKHE W XUMHYCCKHE
cBoifcTBa (00mIME Kak IpeacTaBUTENs Kiacca
KHCJIOT ¥ crielu- (hU4ecKue), IpruMeHEHHE.
XUMHYECKHe peakIiy, JIeKallue B OC- HOBE
HPOMBIIUICHHOTO ~ croco0a  Mmojiyde-  HUs
CEpHOM KHUCIOTHL. ANIapaThl U MPOTEKAIONIHe
B HHX HPOIECCH (Ha MPHU- Mepe MPOU3BOICTBA
cepHoil kucnotel). CoJM CEpHOM KHUCIIOTHI,
KaueCTBEHHAs peaklys Ha CyJb(aT-HOH.
HaxoxneHune cepsl W e€ COeIMHEHWH B
HpUPOJIE. XumMuueckoe 3arpsisHeHHe
OKpyXKaromieil cpeipl COCIUMHEHHSMU Cepbl
(KMCIIOTHBIE JTOXKAH, 3arpsi3HEHHE BO3/yXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHS.

JleMOHCTpanuu Komneknpun
(BUzEOMaTEpHAIIBI): cepa u et
COCOAUHCHUS.

OO0yriuBaHue caxapa oJ, JIEACTBUEM

KOHIICHTPHPOBAHHOIT CEPHON KHCIIOTHI.

JlabopaTopHble U IpaKTHYeCKHEe Pa6oThbl
Jlabopamopuvie onvimoi:
Oo0HapyxeHue cynbhar-noHOB.

Bsaumoneiictsue pa3baBiIeHHOM cepHOH

KHCJIOTBI C IUHKOM.

MONTy4YeHHUs, TNPUMEHEHHE U 3HAUCHUE B
MPUPOJIE U ’KU3HU UETOBEKa.

Omnpenenats Haau4yue Cyiab(parT-HOHOB B
pacTBope.

OOBACHATH  CYHIHOCTH  9KOJOTHUECKUX
mpo0jeM, CBA3aHHBIX C MepepadOTKON
COEIMHEHUH CepBbI.

[InannpoBaTh M OCYHIECTBIATH HA IMPAKTHKE
XUMHYECKHE  SKCIEPUMEHTHI,  MPOBOIUTH
HaOJIo1eHN S, JeTaTh BBIBO/IBI o

o

o

o

pe3ynbTaTaM dKCIEPUMEHTA.
6 CienoBath mpaBuiiaM 0Oe30TacHON pabOThI B
mabopaTopu  TPHW  WCIONB30-  BaHUH
XUMHYECKOH MOCY/IbI U 000pYy10- BaHUS.

[Tpon3BOAUTH BBIYUCIEHHS MO XUMHYE- CKHM

o

YpaBHEHUSM.

o

Hcmonp30BaTe MpH BBITTONHEHAN YYEOHBIX
3aJaHUil TEKCThl YyueOHHUKa, CHpPaBOYHbIC
Marepuanbl ([lepuoamde- Cckylo cucTeMy
xumuueckux anemeHToB JI. Y. Menjeneena,

TaONuIly ~ pacTBOPH-  MOCTH  KHUCJOT,
OCHOBAHUI u conen B BOJIE,
JJEKTPOXUMHUYECKUH  pAl  Hamps KeHUi
METaJIOB).

6 Vcronp30BaTh NPH BBINOTHEHUHN yueO- HBIX
3aJJaHU U B IIPOLIECCE UCCIIEI0BA- TEIBCKOM
JIEATENBHOCTH  HAy4YHO-TIOMY-  JIAPHYIO
JUTEPaTypy  XUMUYECKOIO  COACPKaHHUS,

T T T T T YT T [ A~ N T Y T
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IIpooonsncenue maon.

IIpuMepHBIE TEMBI,
packphIBaloIiye AaHHbIA
pasjes IporpamMmsi,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE Ha UX U3yYeHUe

OcHOBHOE cojepikaHue

OCHOBHBIE BU/bI AeATe/IbHOCTU
06Gy4YarIMXcsa

Botuucnenusn
— M0 YpaBHEHUSIM XUMHUYCCKIX PEaKInii; —
MacCOBOH JI0JIM BBIXOJA MPOJYKTA PeaKLUU




6—8 BUWKX

6L

Tema 5. O61ias XapakTepHu-
CTUKAa XMMHU4YEeCKHUX dJIeMeH-
TOB VA-rpynnsl. A3or,
docdop u ux coeguHeHUA
(79)

OO0uas XapakTepUCTUKA 3JEeMEHTOB VA-
rpynmnsl.  OcoOOEHHOCTH CTPOEHHUsT aTOMOB
9THX 3JIE€MEHTOB, XapaKTepHble ISl HUX
CTeIeHn OKHCIICHUS. A3or,
pacnpocTpaHeHHe B IPHPoe, GU3MIecKue U
XUMHUYECKUE CBONCTBA.

KpyrosopoT a3ora B npupoze. AMMHAK, €ro
¢usnyeckre W XHUMHYe- CKHE CBOMWCTBa,
noy4yeHue u npumeHe- aue. Conn aMMoHus,
nX (U3MYECKHe W XHMHUYECKHE CBOWCTBa,
npuMmeHeHne. KadecTBeHHass peakuusi Ha

HWOHBI aMMOHHUA.

AzoTHas kucnora, € (Qusmyeckue U
XHMHYECKHe  cBoWcTBa  (oOmme — Kak
MPEe/ICTaBUTEIS KJacca KHCIIOT u

crerupuueckue). Mcnonb30BaHre HUTPATOB
U COJIeH aMMOHHUSI B KaueCcTBE MHUHEPAILHBIX
yI00peHUii.

6  OOBICHATH

ofmue 3aKOHOMEPHOCTH B
HU3MEHEHUH CBOMCTB 2J1IeMEHTOB VA-TpyIIIbl
U UX COCIWHEHWH C Y4ETOM CTPOEHHS HX
aTOMOB.
XapaxTepu3oBaTb
XMMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB
azotra u ¢ochopa W WX COEAH- HEHHUI
(amMmmmaka, coyled  aMMOHMS,  a30THOM
KHCJIOTBI, HUTPATOB, okcunaa gocdopa(V) u
thochopHoit kucnotel, pocdartos), crrocoObr
UX TOJy4YeHUs], IPUMEHEHHE U 3HAUCHUE B

¢dmueckue u

TIPUPOJEC U )KU3HU YCITIOBECKA.

6 OnpenesnsTh HOHBI aMMOHHMS U (hoc- BaT-HOHBI

o

B PacTBOpE.

OOBSACHATH  CYIIHOCTh  OKOJOTHYECKHUX
npoOJsieM, CBS3aHHBIX C  HaXOXKACHHEM
coequHeHMH a3ota W Qocdopa B

OKpYKalollel cpene.
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Ipooonsicenue maon.

XuMpYeckoe 3arps3HEHHE OKpyKaro- Ied
Cpensl  COCAMHEHHMSMH a30Ta  (KUCIOTHBIE
JOX[IH, 3arps3HEHHE BO3My- Xa, MOYBH H
BOZIOEMOB).

dochop, amwroTpomHble  MOJH(UKAIHH
dochopa, ¢usMueckme © XUMHYCCKHE
CBOMCTBA.

Oxcun  ¢dochopa(V) u  docdopnas

KUCTIOTa, (U3MYECKHEe M XUMHYECKHE

cBoiictBa, monydenue. KauecTBeHHas

peakuus Ha Gocdar-HOHBL.

Hcnoms3zoBanne  ¢ocharoB B KauecTBe
MHUHEpAJIbHBIX  yHOOpeHuil.  3arps3HeHHe
HNPUPOJIHBIX BOZ0EMOB (ochaTamu.

JleMoOHCTpanuu
Komnekiuu:  ¢ochop ¥ UX COCTUHCHHUS.
Bsaumopneiictue KOHIEHTPUPOBAHHON

a30THOM KHUCJIOTHI C MEJIBIO.

JlaGopaTopHbie U IpaKTHYECKHE PaGoThI
Jlabopamopnvie onvimui:

1. B3aumoielicTBHE coJieit aMMOHUS C
IETI0YBIO.
2. O3HaKOMIJIEHHE C 00pa3IamMu

A30THBIX U POCHOPHBIX YIOOPEHHIA.
Ipaxmuueckas paboma:

Ne 3. IlomyyeHue amMMmHaKa, H3y4CHHE €ro
CBOMCTB.

Buvluucnenusn
—— 110 VDARHEHUSM YXUMHUAUECCKIAYX DNDEAK - HI/Iﬁ

6 IInaHnpoBaTh M OCYIIECTBIATH HA MPAKTHKE
XUMHYECKHE  OKCIEPHMEHTHI, IPOBOJHUTH
HaOIo1eHNs, JenaTh BBIBOJIBI o
pe3yabTaTaM KCIep- MEHTA.

6 CiemoBath npaBwilaM Oe30TacHON padOTHI B
mabopaTopuM  TpU  HCIONB30-  BaHUH
XUMHYECKOH IMOCyIbl U 000py/10- BaHHSI.

6 IIpon3BOINTH BBIYHCICHUS 0 XUMHUUE- CKUM

YpaBHCHUSIM.

Hcronp30BaTh NpH BBIOJIHEHWN Y4eOHBIX

3aaHuil TEeKCTHl y4eOHMKa, CIIPaBOUYHBIC

Matepuanbl  (IepuoJude- CKyl CHCTEMY

xumudecknx snemeHToB . M. Menpeneesa,

Tabnuiyy  pacTBOpH-  MOCTH  KHCJOT,

OCHOBaHUM u coeit B BOJIE,

JNIEKTPOXUMHMUECKUN  psifi  HamlpsDKeHUH

METAJIJIOB).

Vcnonb30BaTh NP BBIIOJHEHUH Y4eOHBIX

3aJaHuil U B IIPOLIECCE MCCIIEI0BATEIBCKOM

JACATCIIBHOCTHU HAaYy4YHO-TIONIYJISIPHYIO

o

o

JUTEPaTypy XHMHYECKOTO COIEPIKAHMSA,
CIpaBOY- HBIE MaTepuaibl, pPecypchl
Wurepuera
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IIpooonsncenue maon.

IIpuMepHBIE TEMBI,
PaCKpbIBAIOIME AAHHBIN
pasjeJsi IporpamMmmsi,
¥ KOJINYECTBO YacoB,
OTBOAMMOE Ha UX U3yYeHHe

OcHOBHOE cojepikaHue

OCHOBHBIE BU/bI AeATe/IbHOCTH
06y4YalIMXCca




6—8 BUWKX

(YA

Tema 6. O61iast XapaKTepuc-
THKa XUMHU4YECKMX D3JIeMeH-
TOB IVA-rpynnsl. Yriepoj u
KpPEeMHHUIA ¥ UX coeJMHEeHHU
(89)

Yriepon, awIOTPOINHBIE MOIU(HKA- IIHH,
pacnpocTpaHeHHe B Ipupoje, (Gpu3nueckue
U XHUMHYECKHE Ancopbuusi.
Kpyrosopot yriaepona B mpupoze.

CBOMCTBA.

Okcunpl  yraepoja, u©X (Qu3HyYeckue U
XHMHYECKHE CBOMCTBAa, HUX JCHCTBHEC Ha
JKUBBIC OpTraHU3MBI, oJIyuyeHue u
MPUMEHEHHE. JKOJOTHYECKUE TPOOIie- MBI,
CBA3aHHBIE C OKcHAOM yriepo- ma(lV);
THIOTE3a  TJI00aNbHOrO  TOTEIUie-  HUs
KIIMMaTa; TapHUKOBBIH 3ddekr. VYrombpHas

Kucinora M e comd, uX (U3NYECKHE WU
XMMHYECKHE  CBOMCTBA,  IOJNy4YeHHE W
npuMmeHeHne. KavecTBeH- Has peakius Ha
kapOOHaT-HOHBL. Vcronp3oBaHHEe KapOOHATOB
B OBITY, MEAUIMHE, MPOMBIIIICHHOCTH, Cellb-
CKOM XO3slicTBe.

IlepBoHaYanbHbIe TOHATHS 00 OpraHu-
YeCKMX BEHIECTBAX KaK O COEIMHECHHUSX
yriepoga:  OCOOEHHOCTH  cCOCTaBa |
ctpoenusi.  [loHsiTHe O  OHOJIOTHYECKH

Ba)XHBIX BEIICCTBAX: XKUpaAX, 6eJ'IKaX,

6

o

o

o

o

OOBACHATH O0IIMEC 3aKOHOMEPHOCTH B
HW3MCHEHHUH IVA-
rpynmsl U UX COCIUHEHUH ¢ ydé- TOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (usndeckue u
XIUMUYECKHE CBOWCTBA TPOCTHIX BELIECTB
YIJeposa ¥ KpeMHHsT U HMX COEIMHEHHUH
(OKCHIOB yTIIEposa, YrOJBbHOW KHUCIOTHI,
KapOOHATOB, OKCHJA KPEMHHUS, KDEMHUEBOI
KHCJIO- Thl, CHJIMKATOB),
MoJy4e- HUs, MPUMCHCHHE W 3HAYCHUC B
MIPUPOJE U KHU3HU YEIOBEKA.

Onpenensth KapOOHAT- U CUIIMKAT- HOHBI B
pactBope.

OOBSICHATD

CBOMCTB  DJIEMEHTOB

CIIOCOOBI  UX

CYITHOCTb  OKOJIOTHYECKUX

npobsieM, CBSI3aHHBIX C  HaXOXKIACHHEM

YIJIEKUCIIOTO Ta3a B OKPYXKAIOIIEH cpere.
WnmoctpupoBathb B3aMMOCBSI3b

HEOPraHWYECKUX COCIAWHEHWH yriiepoaa u

OpTaHUYECKUX BEIIECTB.

[TnaHupoBaTh W OCYIIECTBIATH HA IMPAKTHKE

XUMUYECKUE DKCIICPHUMEHTHI,
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Ipooonsicenue maon.

yrineBoaax. MarepHanbHOe €THHCTBO

OpraHu4YeCKuX U HEOPraHU4ICCKUX COGI[PIHCHI/Iﬁ.

Kpemnmii, ero ¢usnueckue U Xummude- CKue
CBOWCTBA, MOJyYeHHE U MpPUMCHE- HHUE B
JJIEKTPOHHKE.

CoenunaeHnss kpemHus B mpupoze. OOmue
npezncraBieHus o0 okcunue kpemuHusA(I1V) u
KpeMHHEeBOH  kuciote. CHIMKaThl, HX
UCIIOJB30BaHUE B OBITY,  MEIMIHMHE,
MIPOMBILIUIEHHOCTH. Bax- HeHune
CTpOWTENBHBIC ~ MaTEepHANbl:  KepaMHKa,
CTEKIIO, IIEMEHT, O€TOH, KeIe300eTOH.
[IpoGaeMbl  ©€30MACHOTO  HCIOJIB30BAHUS
CTPOUTEIBHBIX Marte- pHaoB B
MTOBCEJIHEBHOW KHU3HHU.

JleMoHCTpanuu

Moienu KpUCTAIIMUECKUX PEHIETOK aaMasa,
rpaduTa, MOJIEKyYIbI Qyepe- Ha.
Ancopbuus PacTBOPEHHBIX BEIIICCTB
aKTUBUPOBaHHBIM  yriéMm.  IIpoTtmBoras.
BnneomaTepHanu: CHJIMKATHas1 npo-
MBIIIJICHHOCTD.

Mopenu MosieKyJ1 OpraHU4ecKHX Be- IECTB.

JlaGopaTopHble U NpaKTU4YeCKHe PaGoThl
Jlabopamopmwiii onvim:
KavecTBeHHas peakuus Ha KapOOHAT-HOH.

o

o

o

IIPOBOJIUTH HAOJIOJCHNS, AENaTh BBIBOJBI IO
pe3ynbTaTaM dKCIEPUMEHTA.

CremoBaTh mpaBmiIaM 0e30ITacHON pPabOTHI B
mabopaTopuM  TPH  HCIIONB30-  BaHUH
XUMUYECKOH MOCYIBI U 000PYI0- BaHHS.
Hcnonp30BaTe MpH BBITONIHEHUH YYCOHBIX
3aJaHuil  TEKCThl ydueOHHMKa, CIIPAaBOYHBIC
Mmarepuansl  ([lepumoande- ckyro cucremy
xumuyeckux snemeHToB JI. M. Menpeneesa,
TaONuIy  pacTBOPH-  MOCTH  KHUCJOT,
OCHOBaHUU " coJen B BOJIC,
UIEKTPOXUMUYECKUH  psAA  HanpspKeHUH
METaJIJIOB).

Vcrionb30BaTh NpHU BBIIOJHEHUH Y4eOHBIX
3aJJaHuil U B IpoLecce UCCIeI0BATENILCKON
JIeSITeTTbHOCTH HAYYHO-TIOMYJISIPHYIO
JIUTEPATypy XUMHYECKOTO COJEepXKaHus,
CIpaBOY- HBIE MaTepualibl, PECypChI
WNuTepHera
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Ipooonsicenue maon.

IIlpuMepHBIE TEMBI,
packpbIBaloIye AaHHbIA
pasjes IporpamMmsi,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha X U3yYeHHEe

OcHOBHOE cojepikaHue

OCHOBHBI€E BU/IbI AeATe/IbHOCTH
o0y4yarumuxca

Ipakxmuueckue pabomot:

Ne 4. TlonyueHue yrieKuciaoro rasa.
KauectBenHast peakuusi Ha kapOoHaT-HOH. Ne 5.
Pemenne skcriepuMeHTaNbHBIX 337ad MO TEMe
«Hemerannbi».

Buiuucnenusn

— 10 YpPaBHEHUSAM XUMHUYECKHX peak- LM,
€CJIM OJJUH U3 PEareHTOB JaH B BUJE BOJHOIO
pacTBoOpa ¢ U3BECTHON MacCOBOM J0Jei

Pasgen 3. MeTasuibl M UX coeguHeHus (20 v)




6—8 BUWKX

€8

Tema 7. O611e CBOMCTBaA
MeTa/IJIOB

(4 1)

Obu1as XapaKTEepUCTHKA
JJIEMEHTOB — METAaUIOB HAa OCHOBAaHUM HX
Ilepuoauueckoit
xuMmudeckux aementos JI. 1. Menneneesa u
CTPOCHUS Ctpoenue
Meramiuyeckass CBA3b M METaJUIMYECKast
KpHUCTaJuInye- cKas perérka.
DIEKTPOXUMHUUCCKHUH psn HanpspKeHUN
METaJLIOB. CKHE ¥ XHMHUYECKHE
CBOWCTBA METaLJIOB.

Ooburre crocoObl MOTY4IEHHS METAIIOB.

XAMHUYCCKUX
TIOJIOXKECHUA B CHUCTEMC
aTOMOB. MCTaJlJIOB.

dusnye-

6 PackppIBaTh CMBICH U3y4aeMbIX OHATUN U

o

MPUMEHATH ITU TMOHATHS MIPU ONUCAHUN
CBOMCTB BEUIECTB U UX NPEBpAILEHUI.

OOBACHATH O00IIME 3aKOHOMEPHOCTH B
HU3MEHEHUH CBOWCTB 3JIEMEHTOB-METal- JIOB
U UX COEJUHEHUHN C yuy€TOM CTpOe- HUS MX
aTOMOB.

XapakTepu3oBaTb CTPOCHHE METAJIIOB,
obrue hu3MYecKre U XUMHIECKHe CBOHCTBA
METaJLIOB.
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Ipooonsicenue maon.

IToHsATHE O KOPPO3MM METAJUIOB M OCHOBHBIC
CrocoOBl 3aIUTEl OT KOppo- 3uu. CIniaBbl
(ctamp, 4yryH, JIOpalOMHU- HHUH, OpoH3a), HX
HPUMEHEHHE B OBITY M IIPOMBIIUICHHOCTH.

JleMoHCTpanuu

OsnakoMileHHE C o0OpaslaMH MeTaIoOB H
CIUIABOB, HUX (U3MYECCKHUMH CBOMCTBAMH.
Mopenu KPUCTAJUIMYECKUX pemérok
METalJIOoB.

Buneomarepuansl: KOppo3us METaLIOB.

JlaGopaTopHble U IpaKTHYeCKHE PaGoThI
Jlabopamophvie onvimoi:

O3zHakoMIIeHHE ¢ 00pa3IaMi CIIaBOB
METaJLIOB.

3aBHCUMOCTh ~ CKOPOCTH  PEaKINH
MeTaula C KHCIIOTOH OT TPUPOJIBI
MeTaa.

Buvtuucnenusn
— M0 ypaBHEHHUAM XUMHYECKUX Peak- 1M,
©CJIM OJIMH M3 PEarcHTOB COJICPIKUT MPUMECH

6 XapakTepu30BaTh 00IIKE CIIOCOOBI MOTyYeHUS

o

6

o

o

METaJlIOB.
CrnenoBaTh mpaBuiaM Oe30MacHOil paboThl B
mabopaTopuM  TPH  HCIIONB30-  BaHUH
XUMHYECKOH MOCYIbI U 000py10- BaHHUSI.
ITpon3BOANTH BBIYUCIEHHS [0 XUMHYE- CKHM
YPaBHEHUSM.

Hcronb30BaTh TpH BBHIMOTHEHUH Yy4eOHBIX
3aJaHuil  TEKCThl ydueOHHMKa, CIpaBOYHbIC
Mmarepuansl (Ilepuoande- ckyro cucremy
xumudecknx snemeHToB . M. Menpeneesa,
TaONuIly ~ pacTBOPH- ~ MOCTH  KHUCJOT,
OCHOBaHUM u coeit B BOJIE,
JNIEKTPOXUMHMUECKUN  psifi  HamlpsDKeHUH
METAJIJIOB).

Vcrionp30BaTh MpH BBIMOIHEHUH Y4eOHBIX
3aJJaHuil U B IpoLiecce UCCIIe0BaTENbCKON
JIeATeILHOCTH HaYYHO-TIOIYJISIPHYIO
JUTEPATypy XUMHYECKOTO COJEpXKaHus,
CIpaBodY- HBIE MaTEepHalbl, PEcypChl
WuTepHera




1900el'”A 6—8 ' BMWHX

G8

Tema 8. BakHelilue MeTaJI-
JIbI 1 UX COeIUHEHUA
(16 4)

[lemounpie METaJIbL. ITonoxxenue B
[lepuoanueckoit cUCTEME XUMHUECKUX

anemenToB JI. U. Menneneesa,
aToMoB. HaxoxzaeHue B npupozae.

CTpOCHUE

6 OOBJICHATH OOImMEe 3aKOHOMEPHOCTH B
U3MEHEHHH CBOICTB 3JE€MEHTOB-METall- JIOB
B IpyHIax M HUX COCAUHECHUH ¢ ydéroM
CTPOEHUS X aTOMOB.
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IIpooonsncenue maon.

IIlpuMepHbIEe TEMBI,
packpbIBaloIye AaHHbIA
pasjes IporpamMmsi,

U KOJIMYECTBO YacoB,
OTBOJMMOE Ha X U3yYeHHe

OcHOBHOE cojepikaHue

OCHOBHbI€E BU/ibI AeATe/IbHOCTH
o0Gy4yarumuxca




"BUWHX

/8

®dusuueckue M XUMHUYECKHE CBOMCTBA (HA
mpuMepe HaTpus H  KamusA). OKCHIBL U
THIIPOKCHIIBI HATPUsl W Kanus. [IpuMe- HeHue
MIEJIOYHBIX METAJJIOB U MX COCIMHCHHM.
IllenoyHo3emenbHble METANIBl  MarHuii u
KaJbIui, crpoeHue atoMoB. llomoxke- Hue B
Ilepuoguueckoil cucreMe XMMHYE- CKUX
snemenToB JI. V1. MenneneeBa. Haxoxnenue B
npupoze. Dusuueckne W XUMHYECKHE
cBoiicTBa. BakHelne coeauHEHHS KaIbIIHs
(oxcun, THAPOK- cua, comn). JKECTKOCTH BOIBI
U CIIOCOOBI €€ yCTpaHCHUSI.

Amromunanid. [Tonoxxenne B [lepnomuue- ckoii
cucteMe XuMudeckux oanemeHtoB J[. U
MemnzeneeBa, ctpoeHue atoMa. Haxoxxaenue B
npupone. Dm3mdyeckne W XUMHYECKHE
cBOlcTBa. AM(OTEpHBIE CBOWCTBA OKCHAA U
TUJIPOKCHIA. Keneszo. Ilonoxenue B
[epuoamueckoit cHcTeMeE XUMUYECKUX
anementoB JI. WM. Menzeneesa, cTpoeHue
aTroma.

Haxoxnenue B npupone. duznueckue

6 XapakrTepu3oBaTh (U3HYECKHE U XH-
MHYCCKHE CBOWCTBA TMPOCTBIX BCIICCTB
METAJUIOB M HX COCAMHEHHH (OKCHIOB,
THUIPOKCHIIOB,  COJICH),  CHOCOOBI WX
MOJTy4YeHUsl, MPUMEHEHHEe M 3HA4YCHHE B
MIPUPOJIC U KHI3HU YCIIOBEKA.

Pacrno3naBate ¢ MOMOIIBIO Ka4eCTBEH- HBIX
peaknuii  WMOHBI  METAUIOB  (MarHus,

o

ATIOMUHMS, [IMHKA, )KeJe3a, MC/IH).
II1aHUpOBaTh W OCYIIECTBIATh HA MPAKTHKE

o

XUMHYECKHE  SKCIEPUMEHTHI,  IIPOBOIUTH
HaOIIo1eHN S, JeTaTh BBIBOJIBI o
pe3ynbTaTaM 3KCIEPUMEHTA.

6 CiieioBaTh IpaBHiIaM 0e30macHoil pabo- Thl B
nabopaTopuu npu UCIIOTE30BaHUU
XUMHUYECKOW MOCY/Ibl U 000PYIOBAHHUS.

6 [Tpon3BOINTH BBIYMCICHHS 110 XMMHYE- CKHM
YpaBHEHUSIM.

6 BricTpanBath pa3BEpHYTHIC MHCHMEH- HBIE U
YCTHBIE OTBETBHI C ONOpPOW Ha HH(OPMAIHUIO
13 y4eOHUKa M CIpaBOdY- HEIX MaTEpHaIoB,
r'paMOTHO HCII0JIB30- BaThb H3y‘{CHHblﬁ
MOHSATUHHBIN anmapar Kypca XUMHUU.
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Ipooonsicenue maon.

U Xumuueckue cBoiictBa. OKCHIBL,
rugpokcuasl u conmu  oxenesa(ll) u
sxenesa(Ill).

JleMOHCTpanuu

BzaunmopeiicTere HaTpus c BOJOM.
OkpalivBaHue IUIAaMEHH HWOHAMU HATpusi U
KaJlus.

OkpalyBaHue MJIaMeHU HOHAMU KaJIbLUSI.
BzanmMopelicTBre OKCHIa KaIbIHs C BOJOK.
Buneomarepuansr: ropeHue JKeme3a B
KHCJIOPOJIE U XJIOPE.

JlaGopaTopHble U IpaKTHYeCKHE PaGoThI
Jlabopamopuvie — onvimoi:

O3HaKOMJICHHE ¢ 00pa3iaMu aTFOMUHUS U €rO
CILJIaBOB.

AMboTepHBIE CBOWCTBA THAPOKCH A
ATFOMUHUS.

KadecTBeHHBIC peaKkIIny Ha HOHBI JKele3a.
Tpaxmuueckue pabomoi:

Ne 6. XKECTKOCTH BOJBI 1 METObI €6
YCTpaHEHHUS.

No 7. Pemnienue sKcriepMMEHTAIBHBIX 3a/a4 IO
Teme «MeTaiby.

Botuucnenusn

— 110 ypaBHEHUSIM XUMHUYECKHX peak- Luil,
€CIIM OJMH M3 PEeareHTOB JaH B HM30bITKE
WIK COAEPXKUT MPUMECH; — MacCOBOH
JIOJIM BBIXO/1a TIPOJYKTA PEAKLIUU

6 Vcronmp30BaTh IpU BBINOIHEHNH YYEOHBIX
3aJlaHUi U B IIPOLIECCE MCCIIEN0BATENBCKOM
JIeSITEIbHOCTU HAy4YHO-IIOIYJIIPHYIO
JIUTEPATypy XHUMHYECKOTO COAEPIKAHHUSA,
CIpaBOY- HBIE Marepualbl, pPecypchl
Wurepuera
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OkoHnuanue maoi.

IIpuMepHBIEe TEMBI,
packpbIBalolye JaHHbIA
pasjes IporpamMMmsi,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha UX U3yYeHHEe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI JeSITETbHOCTH
oGy4Jaroumuxcs

Pasges1 4. Xumusa u okpy:xamomas cpeaa (3 1)
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Tema 9. BemecTBa u marTepu-
aJIbl B )KM3HM YeJIoBeKa
(39)

Hossle marepuansl u TexHonoruu. Bemecrsa u
MaTepuabl B IOBCEHEBHOMN JKU3HU YEJIOBEKA.
beszonacHoe

Xumus u 3J10pOBbBE.

UCIIONB30BAHME  BEIIECTB U XMMHYECKHX
peaknuii B ObITy. IlpHpomHBIC HCTOYHUKH
YIJIEBOAOPOIOB  (YroJib,

HE(Th), MPOAYKTHI HX MEPEPaOOTKH, UX POJIb B

IPUPOJHBIN  Ta3,

OBITY ¥ IPOMBIIILICHHOCTH.

OCHOBBI ~ PKOJIOTHYECKOit IPaMOTHOCTH.
XuMHYecKoe 3arps3sHeHHe OKpyXKaro- Iel
cpensl (npenensHO JIOIyCTHMAst
KkoHneHTpamust Bemects — [1JIK). Poub

XUMHUHU B PEHICHUHN DKOJOTUYCCKUX HpO6J’I€M

6 XapaxkTepu3oBaTh poOJIb XHMHH B pas-

JIMYHBIX C(bean JACATCIIBHOCTU J'I}OZ[CI\;I,

OCHOBHBIC BCIIIECCTBA n MaTepuabl,

NPUMCHACMBIC B JKU3HH COBPEMEHHOI'O

YCIIOBCKaA.

OOBSICHATH 0e301acHOro

o

YCIIOBUS
HCIIOIb30BaHMsl BEIIECTB M XUMHYE- CKUX
peakiuii B OBITY.

AHaIM3UPOBATh M KPUTHYECKH OLICHUBATH

o

HHPOPMAITHIO o BIIMSTHUH
HPOMBIIIICHHOCTH, CElIbCKOT0 X035~ CTBa,
TpaHcrmopra W Ap. HA  COCTOSHHUE

OKpYKaIoIlel cpeibl.

o

VMeTh OKas3blBaTh MEPBYK MOMOILIb IPH

XUMHUYECKHX 0)KOTaX M OTPABICHUSIX.

6 IlpuanMath ydacTHe B  OOCYKICHHH
npobsieM XUMHYECKOW M IKOJIOrHYe- CKOi
HaTPaBICHHOCTH, BBICKa3bIBATh

COOCTBEHHYIO IMO3UIMIO TIO0 TpoliemMe |

npeaiaratb BO3MOKHBIC ITYTHU eé peueHus
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