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MOSICHUTEJIbHAS 3AITUCKA

IlporpaMma 1o XuMHHM Ha ypOBHE OCHOBHOrO OGLUErO obpa3oBaHus
COCTaBleHa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOEHHS OCHOBHOIA
00pa3oBaTeNBHOM MPOrpaMMB! OCHOBHOIO OBIIEr0 obpa3oBaHus, MpeaCcTaBIEHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe denepanpHoOlt pabodyeil NporpamMMel
BOCIIMTAHHUS U ¢ Y4ETOM KOHUEMUMH TIPenofaBaHus y4e6GHoro npeaMera « X MMus»
B 00pasoBaTeNnbHbIX Opraum3anusx Poccuiickoit Denepauuu.

IIporpaMma no xumuu naér npencraBieHde o LeNAX, oOLeit CTpaTeruu
00y4eHHs, BOCIMTAaHMS M pasBUTHA OOy4YarolUUMXCA CpPeACTBaAMH y4eOGHOro
IpeaMerTa, YCTaHaBIMBaeT  00sf3aTeNbHOE  INpPeAMETHOE  COAEpXaHMe,
NIpEAYCMaTPUBACT paclpelielieHHe €ro N0 KiaccaM M CTPYKTYpHPOBaHHE IO
pPasiclaM M TEeMaM IMpOrpaMMel MO XHMHH, OMpEAesseT KOJIWYECTBEHHBIE U
Ka4eCTBEHHBIE XapaKTePUCTHKU coJepXXaHus, PEKOMEHIYyeMYI0
HIOCIIENOBATCIPHOCTE  M3YYEHHS XMMHHM C Y46TOM  MEXNPEAMETHBIX M
BHyTPHIIPEIMETHBIX ~ CBf3€H, JIOTHKM Yy4eGHOro mpouecca, BO3PacTHBIX
OCOOEHHOCTEH  OOyJaroluXcs, ONpefensieT BO3MOXKHOCTH npeaMerTa . Ui
peauzanuy TpeGoBaHMH K pe3yNbTaTaM OCBOEHMS OCHOBHOMN 0Gpa3oBaTeNbHOM
NpOrpammbl Ha ypOBHE OCHOBHOIO 0fuiero o6pa3oBaHus, a Takxe TpeGOBaHM K
pe3ynbTaTaM o0y4eHHs XHMUH Ha YPOBHE Lellel M3YYeHHs MPEeaMETa  OCHOBHBIX
BUIOB y4eOHO-IIO3HABATENbHON HNEATENBHOCTH OOGYYAIOIErocs MO0 OCBOEHUIO
y4eOHOro coaep xaHus.

3HaHHEe XHMHHM CIYXUT OCHOBOM s ¢(opMHMpOBaHHUS MHPOBO33pEHHUS
00y4aIolIerocs, €ro NPeACTaBIeHUA O MaTepUalBHOM ENMHCTBE MMpa, BaXKHYIO
poNE MrpaioT (GOpMHpyeMble XHMHEN NpEACTaBIEHHS O B3aMMOIPEBPaILEHHUIX
SHepruy U 00 3BOJIOLHMH BEIUECTB B NMPHPOIE, O MyTAX PELICHHS [NOGATbHBIX
npobieM yCTONYHBOIO Da3sBUTHS YEJOBEYECTBA — CHIPHEBOM, 9HEPreTHYECKOH,
MULIEBOH ¥ YKOJIOTUYECKOii 6€30MacHOCTH, NpoGIeM 31paBoOXpaHeHH ..

HN3yueHue XUMHUH:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTeH A CaMOpa3BUTUA U
(GopMHUpOBaHUs KYJIBTYDBI INYHOCTH, €€ o01Lel ¥ (pYHKIHOHATBHOM! rpPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUDPOBAHHE MBILUIEHHS W TBOPYECKUX CMOCOBHOCTEH
obyyaroluxcs, HaBBIKOB HX CAMOCTOATENBHON  y4eGHOM JEATENBHOCTH,
IKCIIEPUMEHTANIbHEIX M HMCCNeIOBATENIbCKUX YMEHHH, HEOOXOOUMEIX KaKk B
TOBCEAHEBHOMN XHU3HH, TaK M B IPOGECCHOHANLHOM NeATENEHOCTH;

3HAKOMHUT CO CHeLM(HUKOH HAaydHOro MBIUUICHHS, 3aKNAJbIBAET OCHOBLI
LIeJIOCTHOTO B3IJIsi/1a HA €AMHCTBO NPHPOALI U YENIOBEKa, ABIAETCS OTBETCTBEHHBIM
3TanoM B GOPMHPOBaHHH €CTECTBEHHO--HAYYHOM rPAMOTHOCTH obyyaromuxcs;
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HEOpraHH4eCKOM XMMHH W  HEKOTOPBIX OTHENBHBIX 3HAYHMBIX  MOHATHI]

OpraHM4ecKoN XUMHH.
CTpyKTypa cojepXaHus nporpamMel 1o xUMHHM CHOPMHPOBaHa Ha OCHOBe

CHCTEMHOro moaxona K eé msydenuro. ColepxaHue CKIANBIBACTCA M3 CHCTeMb)
OHSATHH 0 XUMUYECKOM JIEMEHTE U BELIECTBE M CUCTEMBI NOHATHH O XHMHYECKOi
peakuuu. O6Ge 9TH CHCTEMBl CTPYKTYpHO OPraHM30BaHbI MO  IpHHUMIY
[0CTIEJ0BATEIbHOTO Pa3BUTH 3HaHHI Ha OCHOBE TEOPETHUHYECKUX IPE/ACTaBICHHH
Pa3HOI0 ypOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— IMepuoauueckoro 3akoHa JI. Y. MenzeneeBa kak OCHOBHOI'O 33aKOHA XHMHH;

— y4eHHUS O CTPOSHHH aTOMa M XMMHYECKOH CBSA3H;

— nmpexacTaBieHHH 00 3JEKTPOJUTHYECKOW [OHCCOLMALIMM BELIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMA pacCMaTpUBAlOTCSI Ha OCHOBE 3MITMPHYECKH
IIOJ[yYE€HHBIX U OCMBICIEHHBIX (PaKTOB, Pa3BUBAIOTCH MOCIENOBATENBHO OT OJHOI0
YPOBHA K JpYroMy, BBINOJHAA GYHKUHMM OOBSICHEHMS H IPOrHO3HPOBAHHA
CBOKCTB, CTPO€HHS W BO3MOXXHOCTEH NMPAKTHYECKOrO NMPUMEHEHHUS M IONy4eHHA
U3y4YaeMBIX BEIECTB.

OcBoeHne nporpaMMbl IO XUMMH  CHOCOGCTBYeT (DOPMHPOBAHHIO
NpEeACTaBICHUs O XUMHUYECKON COCTABIIIOLICH Hay4HOIf KapTUHEI MHpa B JIOTHKE
€C CHCTEMHOM TNpPHPOIbI, LEHHOCTHOIO OTHOWIEHHS K HAyYHOMY 3HAHHIO H
METOJaM IO3HaHUA B Hayke. M3y4eHHe XHMHM MpOMCXOZHT C NpHUBJIEYEHHEM
3HAHMH M3 paHee W3YYEHHBIX Y4YeOHBIX MNpeaMeToR: «Okpyxarmowuii  MHpY,
«buonorus. 5-7 xnacce» u «®usuka. 7 kaacey.

Ilpy u3y4eHHM XHUMHMH TPOMCXOAMT dopmupoBaHue 3HaHHIT OCHOB
XHMUYECKOH HayKd KaK 00J1acTH COBpeMeHHOro €CTECTBO3HAHHSA, NPaKTHYECKOH
ACATEILHOCTH YEJIOBEKA M KaK ONHOr0 M3 KOMIMOHEHTOB MHpPOBOMA KYJIBETYpBI.
3anaq% yqe6Horov NIpEAMETa COCTOMT B (OPMHPOBAHHH CHCTEMBI XHMHYECKHX
3HaHWH — Ba)XKHEHIIUX ibaxron, TNOHSTHH, 3aKOHOB 1 TEOPETHYECKUX MOJIOKEHNH,
AOCTYNHBIX 0606LIennit MHPOBO33peHYecKoro XapakTepa, s3blka HaykH, B




NPHOOLIEHNM K HayyHBIM METOJAM MO3HAHWUS NPH H3YYEHHH BELIECTB H
XHMHYECKHX peakiuii, B GOpMUPOBAHHU ¥ Pa3BUTHH IO3HABATENbHBIX YMEHUA H
MX NpUMEHEHHWM B y4eGHO-TO3HABATENBHOM M y4eGHO-HCCIENOBATENBCKOM
ACATENIBHOCTH, OCBOEHWHM IpaBU Oe30macHOro oOpalleHus ¢ BeU.IeCTBaMI/I:B

MTOBCETHEBHOM XKU3HH. :g
Ilpu u3ydeHMM XMMHM Ha ypOBHE OCHOBHOTO OOLIEro 06pa3soBaHMs BaXKKDE
3Ha4YeHHe npuobpenu Takue LEeH, KakK: é

GopMupOBaHHe MHTEIEKTYanbHO pAa3BUTOM JIMYHOCTH, I‘OTOBOIAOK
CaMO00pa30BaHHUIO, COTPYAHHYECTBY, CaMOCTOATENLHOMY MpPHHSTHIO pemeﬂwl,
CIIOCOOHOM afanTUPOBATHCS K GHICTPO MEHSAIOLIMMCS yCIOBHAM JKU3HH;

— HanpaBJICHHOCTh OOy4yeHMs Ha CHCTEeMaTHyeckoe npuoblueite
o0ydJaromuxcss K CaMOCTOSTENbHOM MO3HABATENLHON NEATENBHOCTH, Hayd
ME€TOAaM INO3HaHHUsA, GOPMHUPYIOIIMM MOTHBALMIO M pa3BUTHUE cnocoGuocre@ K
XUMHUU; >

— ofecreyeHHe ycoBui, CIOCOOCTBYIOMUX MPHOOPETEHHIO o6yqalommf§ca
OMbITa Pa3HOOOpPa3HOH AEATENBHOCTH, MO3HAHUS U CaMOIO3HAHUA, Kmoqublx
HABEIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOIIMX YHHBEpCAIbHOE 3HAYeHHe MIJIs
Pa3IUYHBIX BUJOB JIEATEIBHOCTH;

— ¢QopMmupoBanue oOweit QYHKIUOHAIBHOM M €CTECTBEHHO-HAayYHOM
rpaMOTHOCTH, B TOM 4YHCIe YMEHHH OOBACHATP W OLEHUBATh SBJICHUS
OKpYXaloLero MHpa, HCIONB3yS 3HAHMA W ONBIT, IONyYEHHble MPH H3YYEHHH
XUMUH, TMPHUMEHATh WX TpPH pelIeHHH MNpobiieM B MNOBCENHEBHON XHU3HH H
TPYAOBOH NEATEIbHOCTH,

— (¢opMmupoBaHHe Yy O0OydalolIMXCSd TIyMaHUCTHYECKHX OTHOLUEHHH,
NOHMMAaHHUsA LEHHOCTH XUMHYECKHX 3HAaHHUM JUis BBIpaGOTKM 3KOJOTHYECKH
1esecoobpa3sHOro MOBENEHUS B ObLITY M TPYyHOBOH JAEATENBHOCTH B UEIAX
COXpaHeHHsl CBOETo 3[0POBbs U OKPYXalolleH NPUPOLHOM Cpeasl;

~ pa3BUTHE MOTHMBaUMM K OOyYeHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOMIO M
CaMOBOCIMTAHMIO Ha OCHOBE YCBOEHHMs oOOlIeYeNoBeYeCKMX LIEHHOCTEM,
rOTOBHOCTH K OCO3HaHHOMY BbIOOpY Mpoduis M HalpaBlIeHHOCTH AaJbHELLero
o0yyeHus.

OO6uiee 4YMCIO YacoB, OTBEAEHHBIX MUl H3YYEHHUs XUMHH Ha YpOBHE
ocHOBHOro o61ero o6pasosanus, cocTaBnser 136 yacos: B 8 knacce — 68 yacos (2
yaca B HeJeJllo), B 9 kiacce — 68 yacos (2 yaca B HeleNIo).



COJEPKAHHE oBYYEHIA

8 KJIACC
IlepBonayabHbl
[lpenMeT XMMHH.
Tena u emecrpa. @
BewectB. [ToHATHE O meToAax Io3HaH
Crioco65! paszienieHus cMeceit.
ATOMBI ¥ MOJIEKYJIBL.
snemenToB. [TpocTble 1 CIOKHBIC BElECTB
Xumuueckas ¢opMyia. BajieHTHOC
3aKOH IMOCTOAHCTBa COCTaBd BEILECTB.
OrHocUTeNnbHAs MOJIEKyJIsipHas Macca. Mac

R ca. B3anMocBs3p
Kosnuuectso Bewectsa. Monb, MonipHad macca. KOnHyectpy,

Maccsl M uMcia CTPYKTYPHBIX €IUHHN pewectBa. Pacy€Tel 1O dopmynay
XMMHYECKUX COEIHEHHUH.

dusnyeckre 1 XMMUYECKUE ABJICHHA. Xumuyeckas peaKuHs H €€ npusuagy
3aKkOH COXpaHeHHs Macchl BELIECTB. Xumuyeckue ypaBHeHHA. Kiaccuguxaypug
XMMHYECKHX peaKiuii (CoeMHeHUs, pa3lIoXKCHI, 3aMellleHHs, oOMeHa).

Xumuueckuii IKCHepuUmMerm:

3HAKOMCTBO ¢ XHMHYECKOH MOCyI0H, NpaBHiIaMH paboTsl B Jabopatopun u
npuémamu obpalleHus ¢ J1abopaTOpHLIM o60pyAOBaHHEM, H3YUE€HHE H OMNHCaHHe
(usHdecKkuX CBOMCTB 00paslOB HEOpPraHM4eckMX — BELIECTB, Habmonenue
dusieckux (MnasieHHe BOCKa, TasHHE JIbNA, PAaCTHpaHHE caxapa B CTYIke,
KHIIeHUEe M KOHAEHCAlWs BOABI) M XUMUYECKHX (TOPEHHE CBEYH, MPOKAIUBAHHE
MEIHOMH MPOBOJIOKU, B3aUMOJEHCTBHE Mea C KHMCJIOTOH) sAIBJIEHU#H, HabmoaeHue u
OINMCaHHE MPU3HAKOB MNPOTEKaHUsA XMMHYECKHX DpeakIHu# (pasjioXeHue caxapa,
B3aMMOJENCTBHE CEpHOM KHCIIOTHI C XJIOpPHAOM Oapus, pa3sioXKEeHHE I'MAPCKCHAA
meau (II) npu HarpeBaHHH, B3aUMOJEiiCTBUE XKene3a ¢ pacTBopoM conu MeaH (1I),
u3y4yeHHe CrocoOOB pa3fieNleHHsl CMeceil: ¢ MOMOIIBI0 MarHuTa, (QUILTPOBaHue,
BhINapUBaHue, AUCTHULALMA, XpoMaTorpadus, NpoBeJeHHe OUHUCTKH I10BapeHHOH
cony, HabNIONEHWE W ONHCAHME  pe3yNbTAaTOB  NPOBENEHHA  OMbITa,

WUIFOCTPUPYIOLLIEr0 3aKOH COXPaHEHUS MacChl, co3gaHHe MojeJiei MOJEKYyl
(1rapocTepKHEBBIX).

HATHA -

yesioBeKa. XMMHA B Cruct
Ponp xuMuM B KHSHH A °ME Hayy
pelleCTB. ATPEraTHOe coepg..

oiCcTBa ox

y3pgeckne CB 4 Hie
. HucTtbie Bellec

ys B XHMHH LIECTBa y CMegy

XMHUYECKHE snemeHTBl.  CHMBOJIEI XHM"%CKHX

a. ATOMHO-MOJIEKYJIADHOE yueyye

Tb AaTOMOB XHMHYECKHX AMeMerrop,
OTHOCHUTENbHAA  aTOMHay Maccs

copas A0Ji1 XMMHUYECKOro 3MeMenTy .

Baxcueifllne NpeJcTaBUTEM HEOPraHHYECKUX BeLeCTB

Bosayx — cMech rasos. Cocras Bo3myxa. Kucnopon — anemeHt H mpoctoe
BEIIIECTBO. Haxoxenue xucnopona B npupome, ¢usnueckme M XHMHYECKHC
cBoiicTBa (peakumu ropeuns). Oxcumbl. Ilpumenenme xuciopoa. Crocods



NIONMy4eHust Kucnopoma B J1a6OpaTOpuu M IPOMBILUIEHHOCTH. Kpyrosopor
Kucnopoaa B nmpupogne. O30H — AJUIOTPONHas MOANPHKaIMSA KHCIOPOAA.

TennoBoit >dppexT XMMHYECKOH peakuuH, TEPMOXHMHYECKHE YypaBHEHMS,
9K30- U JHIOTEpMHYECKHE peakiuu. TOIUTMBO: Yrojlb M MeTaH. 3arps3HeHue
BO31yXa, yCUJIEHHE NTapHUKOBOro 3¢ dexTa, paspylieHHE 030HOBOr'O CJ10s.

Bonopon — snement u mpocroe BemectBo. Haxoxaenue Boaopona B
mpupofe, Gu3MYeckHe W XHMHMYECKHE CBOWCTBA, IPUMEHEHHe, CrocoGEl
nony4yenus. Kucmots! u conu. .

Monspuslit 06bEM razos. PacuéTel N0 XMMHYECKHM YPABHEHUSM.

@usyueckue cBOMcTBA BOABl. Boja Kak pacTBOPUTENb. PacTBOPBL
Hacriiennble W HeHachlEHHblE PacTBOPHL. PacTBOPMMOCTEL BEILECTB B BOJE.
MaccoBas nons BewecTBa B pacTBope. XUMHUYeckue CBOicTBa Boabl. OCHOBaHUS.
Ponb pacTBopoB B mpupone u B xu3HM yenoBeka. KpyrosopoT BoAbl B PHUPOZE.
3arpasHeHHe NPUPOIHBIX BoA. OXpaHa M OYMCTKA IPUPOAHBIX BOJ.

Knaccudpumkanus neopranmueckux coenvuenuit. Oxcuasl. Kiaccudukanus
OKCHOOB:  coneobpasyomue (OCHOBHBIE, KHCIOTHblE, aMdoTepHble) H
Heconeobpasyrone. Homenknarypa okcumoB. @usnueckue U XUMHYECKHE
CBO¥CTBa OKCUAOB. [TonyyeHne OKCHIOB.

OcHoBanus. Knaccudukauus OCHOBaHHH: IIENOYM M HEpPacTBOPHMBIE
ocHoBaHusd. HomeHknatypa ocHoBaHuil. Dusnuyeckue ¥ XUMHUYECKHE CBOMCTBa
ocHoBaHuil. [TomydyeHue ocHOBaHMIA.

Kucnorel. Knaccupukauus xucnor. Homenknarypa kucnor. @usnyeckue u
XHUMHYECKHE CBOHCTBa KHUCIOT. Psanx aktuBHoctH MetayuioB H. H. Bekerosa.
IToyyeHue kucior.

Conu. HomeHknatypa coneil. Qu3nyeckue ¥ XMMHUYECKHE CBOMCTBa COJIEH.
ITorydeHue cosneu.

TeneTnueckas CBA3b MEXOY KJIacCCaMH HEOPTaHMYECKUX COeIUMHEHHIA.

Xumuueckuii Ixcnepumenm:

KayeCTBEHHOE ONpEAENIEHHE COAEPXKaHHsl KUCIOpOJia B BO3AyXe, MOyYEHHE,
coOupaHHe, paclo3HaBaHHE W H3y4YEeHHE CBOWCTB KHMCIOpoJa, HabmioneHue
B3aUMOJCICTBUSA BEHIECTB C KHCJIOPOJOM M YCJIOBHS BO3HHMKHOBEHHUS U
npekpalleHuss ropeHus (moxkapa), O3HaKOMJIeHME C 0OpasLaMH OKCHIOB H
OIIMCAaHHEe MX CBOWCTB, IOJyY€HHE, COOMpaHHe, paclo3HaBaHUE M H3YyYEHHE
CBOICTB Bojopoaa (ropeHue), B3auMozeiictBue Bomopona ¢ okcugoM menu (II)
(BO3MOXXHO MCNONB30BaHHE BUAEOMATEPHANIOB), HaboeHHe 00pa3lioB BELLECTB
KOJIMYeCcTBOM | Mousb, McCCleOBaHHE OCOOEHHOCTEH pacTBOPEHMs BEILECTB C
pasnM4HOM PpacTBOPMMOCTBIO, IIPUIOTOBJIEHHE pAacTBOPOB C ONpeAeNEHHOM
MaccoBO# Ji0jiell pacTBOPEHHOrO BELIECTBA, B3aUMOIEHCTBHE BOMB! C METAJIAMU
(maTpueM M KajbuueM) (BO3MOXHO  HCIOJB30BaHUE BHIEOMATEPUAJIOB),



gelecTB  pa3In4HBIX KJIaCcoB,
B B pacTBOpaX KHUCJIOT ¥ Ilienoyej;
) c paCTBOPOM CEPHOH KPICJIOTBI’
yy, TOMydeHNE HEPacTBOpuMpx
MM W3 pacTBOpa CONH, pellenye
jimpe KJacchl HEOpraHuyeckpy

HccnenosaHue 06pasLoB HeopraHHuecKhX
HabmoaeHre U3MeHeHHsI OKPacKH HHAMKATOPO
M3ydeHHe B3aMMOJEHCTBUA Okcuaa MCAH (II
KHCIOT ¢ MeTamamu, peakuuii HedTpanu3all
OCHOBAHMHA, BEITECHeHHe OJHOro Meramna ApYT
3KCIIEPUMEHTANBHBIX 3aja4y MO0 TEeME «BaxHe
COEIUHEHUI».

Mepuoanueckuii 3akon n Ilepnoantec
anementos JI. M. Mengeneepa. CTpoeHHE aToOMOB.
OKHCINTEbHO-BOCCTAHOBHTEIbHbIE peaKIIHH

IlepBble TOMBITKH KIacCHGUKALMUA XHMHIECK
rpynnax CxXOAHBIX 3JeMeHToB (LuienoyHsle H IS
raloreHbl, MHEPTHLIE ra3bl). DJIEMEHTHI, KOTOPBIC 06pa3yioT aM(OTEPHEIE OKCHEI
M TUOPOKCHJIEL.

TTepuomudeckuii 3akoH. [Teproadeckas CHCTEMa XUMUICCKIX SJIEMEHTOB .
U. Menpeneepa. KoporkonepuogHas W JJIMHHOICPHOAHAA dopmel
Iepuoamaeckoli cucTeMs! XxuMuyeckux dnementos [I. M. Menpeneesa. Ilepuons:
U rpynnsl. ®Ou3MdecKkuil CMBICH MNOPSAKOBOro HOMEpa, HOMEpOB IEpHOAa H
CPYNIIBI DJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX szep. Mzoronsl. Jnekrponst. Ctpoenue
3JIEKTPOHHBIX 000M04eKk aroMoB TiepBbiXx 20 XHMMHMYECKHX  3JIEMEHTOB
Ilepuogugeckoit cucremsr JI. 1. MengeneeBa. XapaKTEpUCTHKA XHMHYECKOro
3JIEMEeHTa 110 ero nonoxeuuro B [lepuoguueckoii cucreMe . 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHMs pajguyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUTNYECKHUX M HEMETAIMYECKHX CBOKCTB 10 IPYyTINaM U IEPHOAAM.

3nauyenue [leproanueckoro 3akoHa u IlepHoaAMYECKOM CUCTEMBI XUMUYECKHX
3JIEMEHTOB V1 pa3sBUTUA Haykd M npaktkd. JI. V. MenneneeB — y4éHblii u
rpakaHuH.

Xumpyeckas cBa3b. KoBaneHTHas (monspHas u HEMOJISIpHasi) CBA3b.
ONEeKTPOOTPULIATENBHOCTS XUMUYECKHX 37IEMEHTOB. MIOHHAS CBS3E.

Cremenp  okucnenus.  OKHCIMTENHHO--BOCCTAHOBHTELHEIE peaKLKH.

Ilporecchl OKMCIIEH!A U BOCCTaHOBNEHHS. OKHUCIMTENH 1 BOCCTAHOBHTE.
Xumuueckuii 3kcnepumenm:

Kasg CHCTeMa XHUMH4Yeckuy
Xumuueckas cBs3y,

ux 2neMeHTOB. IloHatne ¢
OYHO3eMEJIbHBIE MeTay,

u3yyeHue OOpasLoB BEINECTB METAIUIOB U HEMETAJIOB, B3aWMOJEHCTBHE
rUPOKCHAA UWHKA C PacTBOPaMM KHCIOT K IIEToYEH, NpoBeaeHHE OIBITOB,

WUTIOCTPUPYIOLIUX  NPUMEpBI OKHCITMTENBHO-BOCCTAHOBUTEIBHBIX peammvI
(ropenue, peakUMH pa3IoXeHus, COeMHEHMS).
Mesrcnpeomemmnsie ceazu




Peanusaumus mexnpenmerHsix ceasedt npu usydeHHH XumuM B 8 Kiacce
OCYyILIeCTBIIsleTC yepe3 MCMNONB30BaHUE KaK OOIMX €CTECTBEHHO--Hay4HBIX
TMIOHATHH, TaK U NOHATHIA, ABIAIOILMXCA CHCTEMHBIMH JUIA OTHAENBHBIX MPEAMETOB
CCTECTBEHHO--HAayYHOrO LIMKJIA.

O6wue ecTecTBeHHO--Hay4HBIEe MOHATHA: HAYYHBIH (aKT, TMIIOTE3a, TEOPH,
3aKOH, aHanmM3, CHMHTe3, KilacCHQHUKaLUKsi, MEPUOOUYHOCTh, HabIOAeHME,
SKCIICPUMEHT, MOAeIMPOBaHUe, H3MEPEHHE, MOJIENb, ABIEHHE.

Dusnka: Marepus, aToM, 3/eKTPOH, NPOTOH, HEHTPOH, HOH, HYKIHZA,
H30TOMBI, paOaKTUBHOCTB, MOJIEKYJIA, DJIEKTPUYECKHUH 3apsl, BELIECTBO, TENO,
00B&M, arperaTHoe COCTOSIHHE BeliecTBa, ras, dbu3nyecKkye BETUYHHBI, €AUHHULBI
H3MEpEeHHs1, KOCMOC, MaHeThl, 3BE3151, ConHIle.

Buonorus: porocuntes, AbIXaHue, 6uocdepa.

I'eorpadus: armocdepa, rugpochepa, MHHEpaIbl, TOpHbIE IOPOABI,
TI0JIE3HbIE CKOTIAEMBIE, TOIIMBO, BOJHBIE PECYPCHL.

9 KJIACC

Bemecrso n xumuyeckas peaxnus

Ilepronuyeckuii 3akoH. Ilepuoauyeckas cucTeMa XUMHUYECKHX 3y1eMeHTOB /1.
H. Menpeneesa. Crpoenne aTomos. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOHCTB
XMMHYECKUX D3JICMEHTOB MEPBBIX TPEX MEPHOAOB, KalMs, KambLMd H HX
COCNMHEHUH B COOTBETCTBMM C [MOJOXEHHEM 3JIEMEHTOB B Ilepuonmyeckoit
CHCTEME M CTPOEHHEM HX aTOMOB.

CTpoenue BemlectBa: BHABI XMMHUeCKOM CBA3H. THIBI KpPHCTALUIHYECKHX
PCIIETOK, 3aBHCHMOCTE CBONCTB BELUECTBA OT THIA KPUCTAUTHYECKOH PEIIETKH H
BHJIa XUMHUYECKOH CBA3H.

Knaccndukanus 1 HOMeHKIaTypa HEOPraHMYECKHX BELIECTB. XHAMUYECKUE
CBOKCTBA BEILUECTB, OTHOCAIUMXCS K pasNMYHBIM KIaccaM HeOPraHHYeCKHX
COeIMHEHUM, M'€HETUYECKasl CBA3b HEOPIraHUYECKHUX BEIECTB.

Kiraccnuxaums xumirdeckix peakiuii o pasiam4HbIM Ipu3HaKaM (o YUCITY
H COCTaBy Y4YaCTBYIOIIMX B DEaKUHWH BEWIECTB, IO TEIUIOBOMY 3ddekTy, mno
H3MEHEHHIO CTETICHeH OKUCIEHHsS XMMHYECKHX 3JIEMEHTOB, M0 06pPaTHMOCTH, MO
y4acCTHIO KaTalu3aTopa). JK30- U SHAOTEPMUYECKHE PEaKLMH, TEPMOXUMUYECKHE
YpaBHEHHUS.

ITonsiTne 0 CKOpPOCTH XMMH4YecKOH peakuud. IloHsTHe 06 06GpaTHMBIX M
HeOOpaTHMBIX XHMHYECKUX peakuusx. ITIoHsATHE O rOMOreHHBIX M TeTepOreHHBIX
peakuusx. [TonaTHe o xaTanuse. [ToHATHe O XUMHYECKOM paBHOBecHH. DaKTOPEI,
BIMAIOLIHE Ha CKOPOCTh XMMHYECKOW peakUHH H IOJOXKEHHE XUMHYECKOIO

paBHOBECHSL.
OxXMCIUTENBHO-BOCCTAHOBUTENBHBIE  PEaKUMH,  3JIEKTPOHHBIA  GanaHc

OKHCIIUTEIEHO-BOCCTAHOBUTEIBHOM pe€aKkuunu. CocraBnenue ypaBHEHHﬁ



C MCIOJNB30BAHHEM Moy
OKHMCIITE TbHO--BOCCTAHOBUTENHBIX  PEAKLIT o

3JIEKTPOHHOro Hananca. -
Teopust aneKTpoNNUTHYECKOH HHCCOU”"‘“" 'B omec
KaTioHbl, aHnoHbl. Mexann3M AMCCOUHALH

. uu. CuipHbIE H

XHMHYeckoii cBa3u. Crenedb guccourall .
aHus peaKklUMi HOHHOTO 0fMe

Peakuuu HoHHOro o6MeHa. YcnoBus MpoTeK P . Ha,

kuuii. CBoiicTBa KHCIIOT

)

DneKTPOHTE M HEINEKTPOy Ty,
TB C Pa3NUYHBIMU Bugayy,
cnabble 3NeKTPONuTE,

& A pea
MOJHBIE M COKpalEHHble HOHHbIE YpaBHEHH pv e e v
OCHOBaHMIf ¥ comeii B cBeTe NpeACTaBleHHH O KTPOJIHTHYeckok

Axccoumauru. KayecTBeHHbIe peaklUi Ha youbl. [ToHATHE O THAPOJIN3E Coejy,

Xumuueckuii IKcnepumenm: .

O3HAaKOMJIEHHE ¢ MOJENAMH KPUCTAIMYECKMX DELICTOK HEOpraHuyeckux
BEWIECTB — MeTANIOB M HeMeTawioB (rpadura M anMasa), CJIO)KHBI)i Beluects
(xmopupa Hatpus), ucciefoBaHHe 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakuuy
OT BO3AEHCTBUSA pa3NM4YHbIX (aKTOpOB, HCCIENOBAHHC anel('rpmzpoao,unocm
PacTBOpOB BelIECTB, IMpoLecca AUCCOUMALMHM KHCIOT, LIENOYEH M  conej
(BO3MOXHO ~ Mcnonb3OBaHME BHAEO MATEPUATIOB), TNpPOBEJEHHE  OMNBITOB,
WIUIIOCTPUPYIOLUMX ~ NPH3HAKM  NpOTeKaHus peakUMd  HMOHHOro  o6Mena
(obpasoBanne ocagka, BbIENeHHMe rasa, OOpa3’OBaHHE BOJBI), OMBITOB,
WIMIOCTPUPYIOIIUX  NPUMEPHl  OKUCIHTENBHO-BOCCTAHOBHTENBHBIX  peakiuii
(ropenue, peakuuy pasnoxeHWs, COENUHEHMS), PACTIO3HABAHHE HEOPraHHYECKHX
BEIIECTB C TMOMOIUBIO KAayeCTBEHHBIX peaklMd Ha HOHBI, pelleHue
3KCMEPUMEHTAIBHBIX 3a1aY.

HemeTannbl M HX coeqHHeHMS

OOwas xapaktepuctuka ramoreHos. OCOGEHHOCTH CTPOEHHS aTOMOB,
XdpAaKTEPHLIC CTENEeHM OKHCNeHus. CTpoeHue M (QH3UYECKHe CBOMCTBA MPOCTHIX
BEIIECTB  — TraloreHoB. XUMHYECKMe CBOHCTBA Ha MNpUMepe XJiopa
(B3aumopzeiicTBUe ¢ MeTaiamy, HeMeTalaMH, Iueno4Yamu). XJIOpOBOAOPOL.
ConsiHast kucnoTa, XMMUYECKMe CBOJCTBa, NoNy4YeHue, npuMeHeHue. JleicTaue
XJlopa U XJIOpOBOJOpOJAa Ha OPraHU3M YejoBeKa. BakHeiiinue XJIOpUABl H MX
HaXxOoXJE€HHe B IIPUpOJIE.

Ob1as XapakTepHUCTHKa 3/IEMEHTOB VIA-rpynnel. Oco6esHocTH CTPOEHHUA
aTOMOB, XapaKTepHBIE CTENeHH OKuCIeHus. CTpoeHue u ¢usnyeckue cpoiicrpa
MPOCTBIX BELECTB — KUCIOPOZA U Cephl. AITOTPONHEIe MoauduKaLHK KucIOpoa
M cepbl. XMMHYECKHE CBOICTBA Cepbl. Ceposonopon, CTpoeHHe, Pusnyeckue H
XHMHYECKHEe CBOMCTBA. OKCHIBI CCPEI KaK NPeACTaBUTENH KHCIOTHEIX OKCHIOB.
Cepnas  kucmora, dusnueckue 1y XUMHYECKHe cBolicTBa (06mMe Kak
NPEACTaBUTENA KJIacca KUCIOT WM cneurduyeckue). Xumuueckue peaxuuH,
JIE)KALIHEe B OCHOBE IIPOMBILIEHHOTO criocoba NnoJryYyeHus CEpHOH KHCJIOTHI.
INpuMmeHnenne cepHol kucnotsr. Cony CEPHOH KHCIIOTHI, KayecTBeHHAs peaxkuus Ha




. N e et

cynbdar-non. HaxoxieHue cepbl W €€ coefMHeHH# B mpupone. XHMHYECKOe
3arpsi3HeHHe OKpyxKamollei cpeipl COSJHHEHHMAMH Cepbl (KHCIOTHBIE HOXIH,
3arpA3HeHue BO3Ayxa U BOJOEMOB), CIIOCOOHI €ro NpeoTBpaIleHM .

Ob6was xapaxrepuctuka snementoB VA-rpynmnsl. OCoGeHHOCTH CTpPOECHHA
4TOMOB, XapaKTepHble CTENEHH OKHCNIeHHsA. A30T, paclpocTpaHeHHe B NpHpOAE,
$usnyeckne u xumuueckue cpoiictBa. KpyroBopor asora B mpupoae. AMMHaK, €ro
du3MuecKue U XUMUYECKHe CBOMCTBA, NoTyyeHHe 1 npumeHerre. Coln aMMOHHS,
MX Qu3MUecKHe U XMMHYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHas peakuus Ha
HOHBl aMMOHHMA. A30THas KMCIIOTa, eé monydeHue, ¢pU3MYecKue M XUMHYeCKHe
CBOHCTBa (0OluMe Kak TNpeACTaBUTeNs Kiacca KHCIOT M creupHuecKue).
HUcnonb3oBaHue HHUTpaTOB M coleli aMMOHMS B KadecTBe MHHEPAIbHBIX
yRoOpeHuit. XuMuueckoe 3arpsa3HeHHe OKpYKarolleil Cpefibl COeAMHEHHUAMH a30Ta
(KMCNIOTHEIE HOXAM, 3arpA3HeHMe BO3dyXa, MO4YBH M BonoémoB). Pocdop,
aloTponHrle Mopudukauuu docopa, ¢usMueckHe W XMMHYECKHE CBOHCTBA.
Oxcun docdopa (V) u pocdopras kucnora, pusndeckue ¥ XMMHUECKHE CBOCTBA,
nonyyenue. McnonrsoBanue pocharos B kayecTBe MUHEPATBHBIX YAOOPEHHH.

Obmas xapaktepuctuka 3nemeHToB IVA-rpynnel. OcOGEHHOCTH CTpOEHHA
aTOMOB,  XapakKTepHbleé CTEeNMeHH  OKUCJIeHHA.  YINepoA,  aUIOTPOIHbIE
MoaudUKalUK, pacnpoCTpaHeHHe B Ipupone, (H3HYEeCKHE M XHMHYECKHe
cBo¥cTBa. Ancopbuus. Kpyrosopot yrinepona B npupoae. OKcuapl yriepoaa, ux
du3vyecKkie M XHMMHYECKME CBOWCTBA, JEWCTBHE Ha J>KUBbie OpPraHH3MEL,
MOJly4eHHE W NpUMEeHeHHe. JKOJOormyeckue npobiieMbl, CBA3aHHbIE C OKCHIOM
yrnepoga (IV), rumoresa rno6anpHOro mNOTEMJIEHHS KJIHMaTa, NapHUKOBbLIH
abdexT. YronpHas KHCIOTAa U €€ COJH, X GU3HYECKHE H XUMHYECKHE CBOWCTBA,
noinydyeHue M npuMeHeHwe. KauecTBeHHas peakuuss Ha KapOOHaT-HOHEI.
Hcnonp3oBanue kap6boHATOB B ObITY, MEIULIMHE, TPOMBIILUIEHHOCTH M CEJIbCKOM
XO31HCTBE.

IlepBoHauanpHble NOHATHA 00 OpraHUYECKHX BEILECTBAX KaK O COENUHEHHAX
yriepona (MeTaH, 3TaH, 3THJIEH, aLleTH/EH, 3TaHOJ, MIHLEPUH, YKCYCHas KHCJIOTa).
IMpupoaHble HCTOYHHUKH YTJIEBOJOPOAOB (yroib, NpPHPOAHBIA ra3, HedTs),
NpOAYKTEl HUX mepepaboTku (6€H3MH), MX posiib B OBITYy M IPOMBIIUIEHHOCTH.
[ToHsaTHE 0 GHONIOrHYECKH Ba)KHBIX BELIECTBaX: XHpax, OeNkax, yrneBoiax — H HX
POl B OKM3HH 4eloBeKa. MarepyanbHOe €IMHCTBO OpPraHMYeCKHX H
HEOpPraHUYEeCKHX COEIHHEHHH.

KpeMHuii, ero @u3MyeckHe M XHMHUECKME CBOKCTBAa, NOJYyYEHHE M
npuMmeHeHre. CoelMHEHHs KpeMHHs B mnpupoge. O6mue npencraBneHus o6
okcuzge kpemHus (IV) v xpeMHUeBOH kucioTe. CHMNUKAThl, X MCMOJNB30BAHHE B
6BITY, B IPOMBINUICHHOCTH. BakHelHlIe CTPOUTENbHBIE MaTepUalbl: KepaMukKa,



ro Hc
CTEKIIO, LeMEHT, GETOH, Kene300eToH. [Tpo6eMbl 6e30MacHo MONb30BanKy

7 HU.
CTPOUTENIbHBIX MATEpUAJIOB B rioBceJHEBHOH XH3

Xumuueckuii IKChepumenm: "
u3yueHne o6pa3loB HEOPraHHIeCKHX BelllecTB, CBOWCTB CONAHOM KHCNOTHI,

, g eH
NIpOBeIeHUe KauecTBEeHHbIX peakuuii Ha X10pHA HOHBI ¥ Ha6m°§ecﬁe MPH3Hakop
MX MpPOTEKAHMS, OMBIThI, OTPAXALOUIME ¢puzmueckue M XUMUUCCKUS CBOUCTBa
[aNoreHoB M MX coequHeHHH (BO3MOXHO JICTIONB30BAHUE BU/IEOMATEPHANOB),

O3HAKOMJIEHHe C O06pasUaMu XJIOPHIOB (ranoreHmlos), O3HAKOMJIEHHE ¢
obpasuaMun cepet M €€ coenuHeHUsAMH  (BO3MOXHO 5 OIS OB
BHIEOMaTepHanos), HaGmoieHne npouecca oGyrnMBatuA caxapa foA AHCTEHem
KOHIICHTDUPOBAHHON ~ CEpHOM  KHCNOTBI,  M3YHEHHE SIMIHSCIHY, CHOfory
pa36aBleHHOM CEpHOi KUCIOTh, MPOBEACHHE KaueCTBEHHOM pEeaKUHH Ha cynbdart-
MOH M HabniojieHHe Npu3HaKa e€ MNpOTEKaHH, o3HaKOMIIEHHE C (HU3UYECKHMY
cBoiicTBaMH a3oTa, ¢ocpopa H HX coenuHeHHH (BO3MOXHO PI::I'!OJIEBOB&HHe
BHMJIEOMaTepUaloB), 0OpasnaMy a30THBIX U docopHBIX yAOOPEHHH, TONyyeHue,
cobupaHue, paclO3HaBaHWE H H3YHCHHC CBOWCTB aMMHaKa, IpOBeleHue
KaueCTBEHHBIX peakudii Ha HOH aMMOHHA H docar-HOH ¥ M3yUCHHE NPU3HAKOB
MX TNPOTEKaHHs, B3aUMOJIEHCTBUE KOHILIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C Me/ibl0
(BO3MOXHO HUCIIOJIb30BAHHE BnneomarepnaJIOB), H3Y4C€HHUC Mojaenei
KPHCTAUTMYECKHX pelSTOK anMasa, TIpadura, ¢ysnepeHa, O3HaKOMIEHHE ¢
NpOIECCOM ancopOLMM pacTBOPEHHBIX BELIECTB aKTHBUPOBAaHHBIM YINIEM H
YCTpOHCTBOM MpPOTHBOTa3a, NoNyyeHHe, CoGMpaHue, pacro3HaBaHHe W U3ydeHue
CBOWCTB YIJIEKMCIIOTO ras3a, MpOBEAeHHE Ka1eCTBEHHBIX peakuuii Ha KapGoHaT u
CHNMKAT-MOHBI M M3yYeHHWe INPU3HAKOB HX MPOTEKaHH:, O3HAKOMIECHHE C
NPOMYKIMEH CHUIMKATHON HPOMBILUIEHHOCTH, PELICHHe SKCIEPHUMCHTANIBHLIX
3a1aq 1o teMe «BakHele HeMeTaJlIbl U UX COCAMHCHUS.

MeTaaabl H MX COEIHHEHHSA

O6uas XapaKTepPHCTHKA XMMHUYECKUX JJIEMEHTOB — META/IOB HA OCHOBaHHH
UX TmojoxeHuss B IlepHOAMYECKOH CHCTEME XHUMHUYECKHX 3JIEMEHTOB o W
MenzeneeBa u cTpoeHus aTomoB. CTpoenye MeTalioB. MeTannuyeckas CBA3b H
MeTAIMYeCcKass  KpUCTAUTHYecKas  pemeéTka.  ONEeKTPOXMMMYECKHH  pal
HanpsDKeHuH MeTauioB. PHU3NYecKue  XMMUYeCKHe CBOMCTBa MeTao. Obimue
criocobbl moyydeHuss MeTauioB. ITOHATHE O KOPPO3HH METAIOB, OCHOBHBIE
crocobsl 3auMThl MX OT Kopposud. CmaBbl (CTalb, YyryH, AIOPIIOMHHUH,
6poH32a) ¥ X NIPUMEHEHHE B OBITY U NPOMBILIEHHOCTH.

[I{enoyHble MeTaJUTBI: MonoxeHue B Ilepruoanyeckol cucteMe XMMHYECKHX
anemenToB J1. YI. MeHpeneeBa, CTpOCHHE MX aTOMOB, HaXOXXJE€HHE B NpPHpOIE.
du3nuyecKrue ¥ XUMHUYECKHe CBOMCTBa (Ha mpuMepe HaTpua M Kanus). OKCHABI H




THNPOKCHABI HaTpus M Kanui. [IpUMeHeHHe INENOYHBIX METalloB H HX
COCNMHEHUHA,

IllenouHo3eMenbHEle MeTaUIBl MarHMM M KaJblMi: TOJIOKEHHE B
Iepronunueckoii cucteme xumuueckux aementos [, M. Menneneesa, CTpOEHHE
HX aTOMOB, HaxOXJeHHe B pupoae. Pu3nuecKue 1 XUMHYECKHEe CBOMCTBAa MarHus
U Kaipuus. Baxueliuine coeauHeHWs KanpUusa (OKCHA, THAPOKCHA, COJIH).
JK&cTkocTe Bonb! M criocobnI eé yCTpaHEHHS.

AmoMuHuiA: nonoxenve B [Tepuoanyeckoii cHCTEMe XMMUYECKHUX 3J1EMEHTOB
A N Menneneesa, cTpoeHne aToMa, HaXOXHEHHE B npupoze. Ousnueckue u
XHMHUYECKHE CBOMCTBA amoMHHHA. AM(OTEpHbIEe CBOMCTBA OKCHAA U MHAPOKCHAA
ATIOMUHUS.

XKeneso: nonoxenne B Iepuonueckoii CHCTEME XUMUYECKHX EMEHTOB 1.
W. Menneneesa, crpoenne aToMa, HaxoxxaeHHe B mpuponae. Pusuyeckue H
XHMHYECKHE CBONCTBA xene3a. OKCuasl, ruapokcHasl U cont xenesa (I1) u xenesa
(III), ux cocras, ceolicTBa 1 MOJTyYEeHHE.

Xumuueckuti 3xcnepumenm:

O3HaKOMJIEHHE ¢ ofpasuaMM MeTaIOB M CIUIABOB, HMX (U3HYECKUMH
CBOMCTBAMM, H3Yy4YEeHHE pe3yJbTATOB KOPpO3UM  METAIOB  (BO3MOXKHO
HCIIOJIb30BAHME BHIEOMATEPHANIOB), OCOOEHHOCTEH B3aUMOAEMCTBHS OKCHIA
Kalpllud M HAaTpUsA C BOAOW (BO3MOXHO MCIOJE30BaHHE BHICOMATEPHAJIOB),
MCCIIEIOBaHNE CBOMCTB XECTKOH BOIBI, MPOLIECCAa TOPEHHS XKee3a B Kuciopozae
(BO3MOXHO  HCIOJIB30BaHHE BA/IEOMATepHANOB), IPHU3HAKOB INPOTEKAHMS
KaYeCTBEHHBIX pEaKUMii Ha MOHBI: MAarHus, KaJbLysl, aTIOMMHHMSA, LMHKA, JKele3a
(IT) u xene3a (1II), menu (II), HaGmroneHHe U OMMCAHHE MPOLIECCOB OKpaIIMBaHHUA
IUIAaMCHM HOHaMH HATpHs, KalMsid M KaibLus (BO3MOXXHO HCIOJIB30BaHHE
BHJICOMATepHAJIOB), HCClleNOBaHUE aMbOTEPHBIX CBOMCTB TUAPOKCHJA aTFOMHHUSA
U F'MAPOKCHAA UMHKA, PEeLICHHE SKCIIepUMEHTAIBHEIX 3a4a4 1o TeMe «BaxkHeitye
METAJUIBI ¥ UX COEUHEHU.

XHMHS H OKPY’KaI0WAas cpeaa

Belectsa ¥ MaTepuansl B MOBCEAHEBHOM XM3HM YeOBEKa. besonacHoe
HCIONIb30BaHNE BEIUECTB M XMMHYECKUX peakuuit B 6bity. I[lepBas momors npu
XMMHYECKUX 0’KOTaX U OTPaBJICHUSX.

XHUMUYECKOE 3aTps3HEHME OKpYKaIoLeit Cpens! (IpeaenbHas AOMycTHMAas
KOHUeHTpauus Beulects, Aanee — [1JIK). Poar xumuu B PEUICHHH 3KOJIOrHYeCcKUX
npobieM.

Xumuueckuit Ikcnepumenm:

u3yyeHue 00pasuoB MaTepHaoB (CTEKJIO, CIIABI METAJIOB, MMOJHMEpHble
MaTepHaibl).

Mescnpeomemnsie ceazu



i mpu M3yYEHHH XHUMHH B 9 xnacce
kak OOLMX €CTECTBEHHO-HayyYkpx
TeMHBIMH Il OTACNIBHBIX Npenmerop

Peanuszauus MexnpeameTHBIX CBA3C
OCYINECTBJIACTC Yepe3 HCIOJIb30BAHHE
NIOHATHH, TaK U MOHATHMH, ABJAIOLIMXCA CHC
€CTECTBEHHO--HAYYHOT'0 UKIIA. .

O6Liie ecTeCTBeHHO-HAyUHbIE TOHATHSA: HaydHBIH ¢axT,
TEOpHS, aHANM3, CHHTe3, KiaccuduKalus, NEpHOAMIHOCTE, Habmonenye,
3KCIIEDHMEHT, MOJENHpOBaHue, H3MepeHHe, MOICIb, ABJICHHUE, IAPHHUKOBLI}
3 dexT, TEXHONOrHsA, MATEPUATBL.

®usuKa: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEHTPOH, HOH, Hyknup,
M30TONBI, PagHOAaKTHBHOCTb, MOJIEKYJa, 3IEKTPHYECKHH 3apAk, TNPOBOAHMKY,
TMONYTIPOBOJHUKH, [JMINEKTPHKH, (OTOINEMEHT, BEIICCTBO, TENIO, 06béM,
arperaTHoe COCTOSIHHE BellleCTBa, a3, pacTBOp, paCTBOPHMOCTh, KDHCTalllInyeckas
peméTka, crnasel, GU3MUECKHe BENUYMHB], €IMHHLBI H3MEDEHMSA, KOCMM4eckoe
IIPOCTPAaHCTBO, IUIaHeTHl, 3B&31b1, COTHIE.

Buonorus: dotocunres, apixanue, Guocdepa, IKOCHCTEMA, MHUHEpabHbIe
YAOODPEeHHUs, MUKPO3JIEMEHTEI, MaKpO3JIEMEHTHI, TUTaTe/IbHbIE BELUECTBA.

leorpadus: armocdepa, ruapocdepa, MHHepaibl, TOPHBEIE TOpOxEI,
NIOJIE3HEBIE MCKOIaeMble, TOINIMBO, BOJAHbIE PECYPCHI.

TUIIOTE3a, 3akop,




IUIAHUPYEMBIE PE3YJbTATHI OCBOEHUSI NIPOTPAMMBI IIO
XHMMH HA YPOBHE OCHOBHOI'O OBLEI'O OBPA3OBAHHA

JJMYHOCTHBIE PE3YJIbTATHI

JI4HOCTHBIE pe3ysnbTaThl OCBOGHMS MNPOrpamMMbl OCHOBHOrO  o0Llero
00pa3oBanus gocTuraloTcs B XOZE 06yuyeHHs XHMUM B eJUHCTBE Y4YeOHOH H
BOCNUTATENBHON AESITENLHOCTH B COOTBETCTBHH C TPaAULMOHHBIMH POCCHHACKHMU
COUMOKYIBTYPHBIMH M AYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTAMH, NPHHATHIMK B
obulecTBe mNpaBHUnamMM M HOpPMaMH TOBEJEHWS M CHOCOOCTBYIOT NpoLeccam
CaMOIO3HaHUsA, CAMOPAa3BUTHA U COLIMANU3ALIMU O0yYaroLUXCs.

JIuyHoCcTHBIE  pe3ynbTaTEl  OTPAKAIOT  TOTOBHOCTh  OBYYalOLIMXCS
PYKOBOILCTBOBATbCA CHUCTEMOM TO3UTHBHBIX LEHHOCTHBIX OpHMEHTalUMA M
PaclMpenye onbiTa JEATENBHOCTH Ha €€ OCHOBE, B TOM YMC/E B YacTH:

1) naTprnoTHyeckoro BocnuTaHus:

HEHHOCTHOIO OTHOLUEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
H HaydHOMY HAacle[uI0, NOHMMaHUA 3HAYEHHS XUMHYECKOH HayKd B XH3HHU
COBPEMEHHOr0 06uIecTBa, CHOCOGHOCTH BlajeTh NOCTOBEPHON HMHQopmMauueil o
TICPENIOBLIX NOCTHXKEHMSX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOH XHMHH,
3aHHTEPECOBAHHOCTH B HAY4HBIX 3HAHUAX 00 yCTpoiicTBe MHpa U 0OLIECTBa,;

2) rpaJaHCKOro BOCIIHTAHHS:

NPEACTaBJICHUS O COLMAIBHBIX HOpPMax M TMpaBHJIaX MEXIHYHOCTHBIX
OTHOIICHUH B KOJIIEKTHBE, KOMMYHHMKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
TNOJIE3HOH,  y4eOHO-HCCIIe[OBaTeNbCKOM, TBOpYECKOW W Jpyrux  BHAax
ACATEJIBHOCTH, TOTOBHOCTH K pa3sHOOOpa3sHOH COBMECTHON HEATENbHOCTH MpH
BBIMIOJIHEHUH y4eOHBIX, MO3HABAaTENBHBIX 3a[ad, BBIMOJHEHHH XHUMHYECKHX
SKCIICPUMEHTOB, CO3aHNH yYEOHBIX IIPOEKTOB, CTPEMJIEHUS K B3aUMOMOHUMAaHHIO
H B3aHMONIOMOIUM B INpoLecCe ITOM Y4eOHOH MAEeATENbHOCTH, TOTOBHOCTH
OLEHHWBATH CBOE TOBEJEHHE H TMOCTYNKH CBOMX TOBAapHIIeHl C NO3WLHMH
HPaBCTBCHHBIX Y NIPABOBBIX HOPM C Y4ETOM OCO3HAHHs NMOCIIECTBH MI0CTYIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHHS:

MHPOBO33PEHYECKUE NPEACTABNECHUS O BELIECTBE M XUMHYECKOM peaKiui,
COOTBETCTBYIOIE COBPEMEHHOMY YDPOBHIO Pa3BUTHA HayKH M COCTABIAIOLIME
OCHOBY U1 NIOHMMaHHs CYIIHOCTH Hay4HOW KapTHHBI MHpa, NMpeICTaBlIeHUs 06
OCHOBHBIX 32KOHOMEDHOCTSX DPa3BUTHA IpPUPOABI, B3AUMOCBS3AX YeJOBEKA C
IPHPOJHOM CPEeIO, O POIM XUMHH B [TO3HAHUH ITHUX 3aKOHOMEPHOCTEI;

No3HaBaTeJbHbIE MOTHBEI, HaNpaBA€HHbIE HA MONYYEHHE HOBBIX 3HAHHI MO
XHMHH, HeOOXONUMBle AL OODBACHEHHS HabIIOnaeMbIX NIPOLIECCOB U SABJICHHH,
II03HABaTEIbHOM, MHPOPMALUOHHON M YHMTATENbCKOM KYJIBTYDPEl, B TOM 4uCjie
HaBBLIKOB CaMOCTOSATENBHOHM paboThl ¢  y4yeGHBIMHU TEKCTaMH, CIpaBOYHOMN



amMM HHObOpPMaLMoH
JIATEPATypOl, MOCTYMHBIMA TEXHHYECKHMH CPEACTB dop HBIX

TEXHOJIOI HH;
MHTEpec K OOyuyeHHI0O M TO3HaHHIO, MO0603HATENBHOCTh, TOTOBHOCTE y

% ccleoBa =
CIOCOOHOCTF K  caMoo0Opa3oBaHHIO, nMpoeKTHOM W H i 6Tem,cxoﬂ
OBHA O
REATENBHOCTH, K OCO3HAaHHOMY BbI6OpY HanpaBlIeHHOCTH H yp YYeHHS g
JabHenem;

4) popmupoBanus KyJabTypbl 3A0pPOBbi:
OCO3HaHMe LEHHOCTH JKM3HHM, OTBETCTBEHHOro OTHOIICHHA K  CBoemy

3NOPOBBIO, YCTAHOBKM Ha 3JOPOBBIA 00pa3 JXH3HH, OCO3HAHHE TIOCJIENCTBUIH |
HENpHUSTHE BPeAHBIX NpHBBIYEK (yrnoTpebieHsa alkoroi, HapKOTHUKOB, KypeHus),
HeOOXOMMMOCTH COGMIofeHus npaBiil 0e30MmacHOCTH npd ofpaiieduun ¢
XHMHYECKMMHU BEILIECTBaMH B OBITY U peaJleOﬁ JKU3HH,

S) TpyaoBoro BocnuTaHHUS:

VIHTepeC K MpaKTHYecKoMY H3ydeHuIo npodeccuii M Tpyaa pa3inIHOro poza,
yBaXX€HHE K TPYAy W pe3yibraTaM TPYAOBOH ACATENBHOCTH, B TOM HHCIC Ha
OCHOBE INpUMEHEHMs NPEAMETHbIX 3HAHMA 110 XHMMM, OCO3HAHHBIH BBIGOp
MHAMBUYaJIbHOM TPaeKTOPHH NPOJOKEH s 06pa3oBaHus ¢ y4€TOM JIHIHOCTHBIX
MHTEPECOB U CIIOCOGHOCTH K XMMHH, 0OLIECTBEHHBIX HHTEPECOB ¥ MOTPeOHOCTei,
YCIELHON MpOodheCcCHOHAIBHOM AESTENHHOCTH H Pa3sBUTHA HEOOXOMUMEIX YMEHHUI,
TOTOBHOCTH aJJalITHPOBATECS B MPOGeCCHOHANIBHOU CPEAe;

6) 3K0JIOrHYeCKOro BOCIIHTAHHS:

9KOJIOTUYECKH lLiellecooOpasHoe OTHOLICHHE K IPHPOAC KaK HMCTOYHHKY
)KM3HHM Ha 3eMJile, OCHOBe €€ CYIIeCTBOBaHHUS, IOHUMaHNE LEHHOCTH 300POBOro M
OezomacHoro o6pa3a >KHM3HH, OTBETCTBEHHOE OTHOLUEHHE K COOCTBEHHOMY
GU3MYECKOMY M TICHXHYECKOMY 3[IOPOBBIO, OCO3HAaHHE LIEHHOCTH COONIOneHHs
npaBui 6€30MacHOro NOBEAEH s IpH paboTe C BEIIECTBAMH, a TAKOKE B CUTyalusX,
YIPOXXaroIUX 340POBBIO U JKU3HM JIFOAEH;

CIIOCOOHOCTH TPHUMEHATHh 3HAaHUSA, IOJydyaeMble NPH H3YYEHHH XUMHH, VIS
pelleHus 3aaa4, CBA3aHHBIX C OKPY>KarolleH NPUPOAHOM Cpeloi, A MOBBILIEHUS
YPOBHS  SKOJIOTHYECKOH  KyJbTYypbl, OCO3HAaHMSA TIJO00ANBHOTO  XapakTepa
IKOJIOTHYECKHX MpobiieM M IyTell MX peIleHUS NMOCPEACTBOM METONOB XHUMUH,
9KOJIOTHYECKOr0 MBIIUTEHHS, YMEHUS PYKOBOACTBOBAThCS UM B NIO3HABATENbHON,
KOMMYHHKATUBHO! U COLMANIEHON NPaKTHKE.,

METAITIPEAMETHBIE PE3YJIbTATBHI

B cocraBe MeTanpeqMETHBIX pe3yJbTATOB BBIAENAIOT 3HAYUMBIE JUIA
GOopMHpOBaHHA MMpPOBO33DEHUS OOINEHAYYHBIE IIOHATHS (3axoH, Teopus,
MPHUHLMI, THIOTe3a, (HaKT, CUCTEMA, IPOLECC, IKCIIEPAMEHT U Ipyroe.), KOTOpbie
MCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX MpeaMerax M MO3BOJAIOT HA
OCHOBE 3HaHHMH M3 3TUX IpPEIMETOB HOPMUPOBATEH NPEACTABIICHHUE O HEJOCTHOH




Hay4YHOH! kapTHHe MMpa, U YHHBEPCAIbHBIE y4yebHble JeHCTBHUA (no3HaBaTeNbHbIE,
KOMMYHHMKaTHBHbIE, pery/isTHBHbIE), KOTOpble 0OecnedynBaroT Cl)OpMHpOBaHHS
FOTOBHOCTH K CaMOCTOSTEJIbHOMY IUIaHMPOBAHMIO M OCYILECTBICHMIO y4e6HOH
AC€ATENBHOCTH.

Io3snaBaTennubie yauBepcaabHble yueGHbIe el CTBHS

ba3oBsle soruyeckue neiicTeus:

YMEHHS HCNONb30BaTh MPHUEMBI JIOFMYECKOrO MBIIUIEHHS INPH OCBOCHHUH
SHaHMiA: pacKphIBaTh CMBICA XUMHYECKUX MOHATUH (BBIAENATH UX XapaKTepHbIE
IIPU3HAKH, YCTaHaBIMBATh B3aUMOCBA3b C APYTMMM TOHATHSMH), HMCIOJb30BATh
TIOHATHUS 1)1 OOBACHEHUS OTAENBHEIX (AKTOB H ABJIEHHH, BEIOMpAaTh OCHOBAHUA H
KPHUTEpHH [UIs KNACCHPHUKAUMH XMMHUYECKHMX BELIECTB M XMMMYECKUX peaKLHH,
YCTaHaBIMBaTh MPHYMHHO-CJIEJCTBEHHBIE CBA3M MeXAYy OOBEKTaMM H3yueHHH,
CTPOMTB JIOTHYECKHE pacCyXaeHus (HHIYKTHBHEBIE, N€AYKTHBHBIE, 10 aHAJIOTHH),
A€NaTh BHIBOABI U 3aKJIIOYEHHS;

YMEHHE IpPHUMEHATh B IHpollecce ITO3HAHUA IOHATHUA (MpeAMETHhIE |
METanpeaMETHBIE), CHMBOIHYECKHE (3HAKOBBIE) MOJIEH, HCITOIB3yEMBIE B XHMHH,
Npeobpa3oBkIBaTh IMPOKO NPUMEHSEMblE B XMMUH MOJENbHBIE NPEACTABIEHUSA —
XUMHYECKH 3HaKk (CHMBON 3j€MeHTa), XUMHYyecKas (OpMyla M ypaBHEHHE
XHMHYECKOH peaKIMH — MpU pelleHHH y4eGHO-N03HaBaTeNbHbIX 334a4, C Y4ETOM
9THX MOZENBHBIX NPEACTABICHUH BBIABISITH U XapaKTepPH30BaTh CYIIECTBEHHbIE
TIPU3HaKK M3y4YaeMbIX 00BEKTOB — XMMHYECKUX BELIECTB M XMMHYECKMX peaKLuii,
BBISABIATE  OOIME 3aKOHOMEPHOCTH, NPHYMHHO-CIEACTBEHHBIE CBA3M M
IIPOTHBOPEUHS B H3y4YaeMbIX NIPOLECCaX M ABJIEHHSX.

ba3oBble Hecleq0BaTeIbCKHE AEiiCTBHA:

YMEHHE HCIIOJIb30BAaTh IIOCTABIEHHBIE BOMNPOCH B KauyeCTBE MHCTPYMEHTa
[I0O3HaHHsA, a TaKKe B KavyeCTBE OCHOBBI U1 (POPMHpPOBAHUS THUIOTE3BI IO
NIPOBEPKE NPaBHIIBHOCTH BBICKA3bIBAEMBIX CYXIECHHMH;

NPHOOPETEHHE OMNBITA MO ILUIAHMPOBAHMIO, OPraHM3aLMHM M IIPOBEIEHHIO
YUCHHYECKHX OIKCIEPUMEHTOB, YMeHUe HabmomaTth 3a XOHOM Ipolecca,
CaMOCTOSATENIHO NPOTHO3MPOBATH €ro pe3ynbTaT, GOpMyIHpoBaTh 06061IeHHS U
BBIBOJBI I10 pe3yJIbTaTaM NPOBEAEHHOIrO OIbITA, HCCIENOBAHMSA, COCTABNIATD OTYET
0 npoJenaHHoi pabore.

PaGora c mupopmaumueii:

yMeHHE BBIOMpaTh, aHAJM3HPOBATH M MHTEPNPETHPOBATh HMHGOPMAaLHIO
Pas’IMYHEIX BUAOB M HOPM NpeacTaBIeHHU, NOJIy4aeMy10 M3 pa3HbIX HCTOYHHUKOB
(Hay4HO-NIOMyNApHAs JIUTEpaTypa XHMHYECKOTO CONEpXKaHHA, CNpaBOYHbIE
nocobus, pecypcel VIHTepHeTa), KPHTHUYECKH OLIEHHBATh NIPOTHBOPEUMUBYIO U
HEIOCTOBEPHYIO HH(bOPMaLMIO;



YMEHHe NpPUMEeHATH pasiMyHble METOMBl M 3aMpOCHl MpPH MOUCKE H 0TOope
WHGOPMALMM M COOTBETCTBYIOUIMX [aHHBIX, HEOOXOAMMBIX IS BHINONHEHUs
Y4eGHEIX M N03HABATENbHBIX 32/1a4 ONPENeNEHHOr0 THMA, NPHOOPETEHKe onsiTa B
obnacTH  Mcnosp30BaHUS MchopmauHOHHo-KOMMyHPIKaTHBHHX TEXHOJIOTHH,
OBNIaJieHHe KyJbTypOil aKTHBHOIO HCIIOJb30BaHIs pasiHiHbIX IOUCKOBBIX CHCTEM,
CAMOCTOSATENBHO BHIGHPATh ONTUMATBHYIO GOpMY NIPEACTABICHHs HHOPMaLHK 1
WUTIOCTPUPOBATh pellaeMble 3aJayd HECTIOKHBIMM CXEMaMHM, JHarpamMmamuy,
ApYTH¥MU popMaMu rpaduKi U MX KOMOMHAUUAMH,

yMeHUe MCHONB30BaTh M aHATM3MpOBaTh B Ipouecce yueOHoH u
HCCIIeIOBATENbCKOW NesTeNIbHOCTH HHGOpMaLHIO O BIHAHUHA IPOMBILICHHOCTH,
CEeNbCKOro X03AMCTBA M TPAHCIOpTAa HAa COCTOSIHHE OKPYXKAIoWeH MpHPORHOH
CpeABl.

KoMmyHnukaTHBHbIe yHHBeEpcabHbIe y4eOHbIe AeHCTBHA:

YMeHHs 3anaBaTh BOMpPOCHl (B XOe Auanora M (MIM) AHMCKYCCHHM) Mo
cymecTtBy  obcyxnmaemMoil  TeMbl, (GOpMyJIHpPOBaTh  CBOM  IIPEMIOKEHHUS
OTHOCHTEJIEHO BBIITONIHEHUS NIPEJIOKEHHON 3a11a4H;

YMEHHMS  TNpeACTaBliATh  IOMyYeHHBlE  pe3yJbTaThl  TO3HAaBaTeJbHOM
AEATENIBHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTaX; MAeNaTh IIPE3eHTALHIO
pe3yNbTAaTOB BBIMOJNIHEHUS XHMHMYECKOroO dKcrepuMeHTa (1abopaTopHOro omsita,
n1abopaTopHO# paGoOTEI 1O MCCIIEOBAHHIO CBOMCTB BEILECTB, y4eOHOTr0 NpoeKTa);

YMEHUsS y4eOHOro COTpyJHHYECTBAa CO CBEPCTHHKAMHM B COBMECTHOM
NO3HABATEIBHOM M HCCJEJOBATENICKOW  NEATENBPHOCTH IIPU  pelIeHHH
BO3HHKAIOLIMX MNpo6jieM Ha OCHOBe y4yéTa OOIIMX HHTEPECOB H COTJIaCOBaHMA
nosuuwmit (o6cyxnenus, o6MeH MHEHHSMH, «MO3TOBBIE LUTYPMBI», KOOPAHHALHA
COBMECTHBIX [IEHCTBUH, ONpeleNeHHe KpUTEPHEB II0 OLEHKE KayecTsa
BBITNIOJIHEHHOM paboThl U Apyrue).

PerynsiTuBHble yHUBepcaibHBIE y4eGHbIe AefiCTBHSA:

YMEHHE CaMOCTOATENbHO ONpENeNATh LENH JEATENbHOCTH, IUIaHMPOBAT,
OCYILECTBIIATh, KOHTPONMPOBATh M IPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
AesATeNbHOCTD, BRIOUpaTs Haubonee 3¢hdexTHBHbBIE CIOCOBHI peLUeHHs YYeOHBIX H
TMO3HABATENBHBIX 33/1a4, CAMOCTOSTENBHO COCTABIAITH WM KOPPEKTHPOBATH
NpE/UIOXEHHBIA aJITODUTM JEHCTBUH DNpH BBITONHEHHWH 3adaHUil C y4€TOM
MOTy4E€HHsl HOBBIX 3HAaHHH OO0 M3y4yaeMBIX OOBEKTaX — BelIECTBAX M peaxkuusx,
OUCHHBATE COOTBETCTBHE NONYHYEHHOTO DPe3yNbTaTa 3asBIEHHON LENH, yMeHHe
MCTIOIE30BATE M AHATU3NPOBATH KOHTEKCTI, NIPe/IaraeMble B YCIOBUM 3aaHHil.

HNPEJIMETHDBIE PE3YJIbTATHI

B cocraBe npeaMETHBIX pE3YNTATOB IO OCBOGHHIO O63aTENBHOIO
COACPXaHHs, YCTAHOBJICHHOrO JaHHOH denepansHol paGoueit TIPOrpaMMOH,
BBIAC/LAIOT: OCBOCHHBIE OOY4alomMMKCS HaydHble 3HaHUSA, YMEHHS H CriocoObl




AeHCTBUiA, cneuuduyeckue JUIA TNpeAMETHOH o6sacTH «XumMua», BHABI
ACATENBHOCTH MO MOJNYYEHUIO HOBOIO  3HAHMA, €ro HHTEpNpeTauuHy,
Npeodpa3oBaHUIO ¥ MPUMEHEHHIO B Pa3/IMUHBIX y4€GHBIX M HOBBIX CHTyalHsX.

K xoHuy 06y4enus B 8 ki1acce npeaAMeTHbIE pe3yabTaThl Ha 6a30BOM ypOBHE

AOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH Y 00yYaIOLIMXCs YMEHHUH:

* PacKpeIBaThb CMBIC] OCHOBHBIX XHMHYECKHMX TOHATHMH: aTOM, MOJIEKyna,
XMMHYECKUH JJIEMEHT, MPOCTOE BEILECTBO, CJIOXHOE BELIECTBO, CMEChH
(ooHOpOAHAsA ¥ HEOAHOPOAHAS), BAIEHTHOCTh, OTHOCHTE/IbHAA aTOMHAas U
MOJIeKyJIsipHasi Macca, KOJIMYeCTBO BellleCTBa, MOJIb, MOJISIpHas Macca,
MaccoBast JJOJIsi XUMHYECKOTO IEMEHTA B COSAUHEHHH, MOJIAPHBIH 00BEM,
OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb, SJIEKTPOOTPUUATEIBHOCTh, CTENEHb
OKHCIIEHMS, XUMHYECKas peakuus, KiaccuuKauus peakuuid: peakuHu
COCNMHEHMS, peaKLUH pas3fIoOKeHHs, peaKUMM 3aMEILEHHs, peaKlHH
o0MeHa, 3K30- U IHAOTEPMHUYECKHE PEaKLUH, TEIUIOBOH 3QhEKT peakLuH,
SOpO aToMa, JNEKTPOHHBIA CNOW aToma, aTOMHas OpOHTalb, paauyc
aToMa, XMMHYecKas CBs3b, MOJISIPHAs U HEMOJAPHAas KOBAJIEeHTHas CBS3b,
HOHHas CBS3b, UOH, KaTHOH, aHHOH, PacTBOp, MaccoBas [O0JIA BEIIECTBA
(npoueHTHast KOHLEHTPALHUA) B PACTBOPE;

e WIIOCTPHUPOBaTh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHH H
NPUMEHSATh 3TH MTOHATHS NPH ONMCAHMH BELLECTB U UX NIPEBpalLiCHMH;

* HCIIOJIb30BaTh XHMHYECKYIO CHMBOJMKY JJsA cocTaBleHus Qopmyn
BEIECTB ¥ ypaBHEHUH XUMHYECKUX peaKLHii;

e ONpENeNsaTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COeIHHEHHUAX,
CTENIEHh  OKHCJIEHHS  3JIEMEHTOB B  OHMHapHBEIX  COEJHHEHHAX,
NPYHAJJIEXHOCTh BELUECTB K ONpEAeNEHHOMY Kiaccy COeAMHEHHM Mo
dopMynaM, BHA XMMMYECKOH CBA3M (KOBAIEHTHas M HOHHas) B
HEOPraHUYECKUX COESAHHEHUAX;

e packpbiBaTh cMbicl Ilepuonuveckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPHPOBaTh MOHMMAaHUE INEPUOAUYECKOH 3aBHCHMMOCTH CBOWCTB
XMMHMYECKHX JJIEMEHTOB OT HX MOJOXeHUs B Ilepromnueckoit cucrteme,
3aKOHOB COXPaHEHHUA MacChl BEIIECTB, [OCTOSHCTBA COCTABAa, ATOMHO--
MOJIEKYJIIPHOIO yU€HHs], 3aKOHa ABOrajipo;

e ONHCHIBaTh M XapaKkTepu3oBaTh TabauuHylo ¢opMmy Ilepuoauueckoit
CHCTEMBI XMMHYECKHX D3JIEMEHTOB: pa3iMyaTh TOHATHA «IrJlaBHas
noarpynna (A-rpynna)» u «nobounas noarpynmna (B-rpynna)», Mansie u
Gonblie MepHOIBI, COOTHOCHTh O0O03HAueHHs, KOTOPbIE HMEIOTCS B
tabimue «llepHonmyeckas cuctema XuMH4eckux anementoB [, .
MeHnpeneepa» C 4YUCIOBBIMH XapaKTEDHCTHKAMH CTPOEHHA aTOMOB



XMMHYECKHX 3NieMeHToB (cocTaB M 3apal AApa, obiee YUCIIO MEKTPOHOB
M pacnpejiesieHHe uxX no 3J€KTPOHHBIM CNOsIM);

KI1acCHULUMPOBaTh XHMHYECKHE IJIEMEHTEL, HeOpraHUYECKHE BELIECTBa,
XMMHYECKHE peaKLUH (mo vuciIy 4 cocTaBy Y4YacTBYIOLUMX B peakuuy
BEILECTB, 110 TEIUIOBOMY 3QHEKTY);

XapaKTepu30BaTh (OMHCHIBATH) obuIMe XHMHYECKHE CBOKCTBA BellecTB
Pa3IMYHBIX KJaccoB, MOATBEPXAas ONHCaHUe "P“praM“ MOJICKYJIIDHBIX
YPaBHEHHIi COOTBETCTBYIOLIMX XMMUYECKUX PEAKLIUHM,

NPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX Ka'ieCTBeHiIOI‘o
COCTaBa, BO3MOXXHOCTHM MpOTeKaHHs XMMHYECKHX IPCBPAlICHHHM B
Pa3snUYHBIX YCIOBHUAX;

BBIYMCIIATD OTHOCHTENBHYIO MOJEKYJIAPHYIO H  MOJISDHYIO  MaccChl
BEILECTB, MacCOBYI0O JOJIIO XHMHMYECKOro O3JIEMEHTa IIO dopmye
COEIMHEHHs, MaCCOBYIO JIOJIIO BELIECTBAa B paCTBOPE, MPOBOAUTDL pacYEThI
10 YPaBHEHHIO XUMUIECKOH peaKiyH,

TNIPUMEHSATh OCHOBHBIE ONEpalldii MBICIHTENBHON NeATEIbHOCTH — aHaIM3
M CHHTe3, cpaBHeHMe, 060OIIeHHe, CHCTeMAaTH3alMIO, KilacCH(HUKauuio,
BBISABJICHHE MPUYMHHO--CIIEACTBEHHBIX CBA3EH — HJIS1 U3YyYEHHUS CBOMCTB
BEIIECTB M XHUMHYECKHMX peaklud, eCTeCTBEHHO-HayYHBI€ METO/bI
NO3HaHUsA — HaONojeHuWe, HU3MepeHHe, MOICIHMPOBAaHHE, IKCIIEPUMEHT
(peanbHBIA H MBICIIEHHEIH);

ClIe0oBaTh  MNpaBHaM  IOJB30BaHUA  XUMHYECKOH  mocymod H
nmabopaTopHbIM 00OpYZOBaHHEM, a TaKXXe IMpaBUiIaM oOpallleHHs ¢
BELIECTBAMH B COOTBETCTBHH C MHCTPYKUHSMH [0 BBINOJHEHHIO
NabOpaTOPHBIX XUMHYECKHX OIBITOB IO IONYYEHHI0 M COGHpaHHIO
ra3oo0pasHbIX BelecTB (BOZOpPOAa M KHCIOPOAa), NPUTOTOBIEHHIO
PacTBOpOB C ONpeNeNnEHHON MacCOBOM Jojeli pacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTP M INPOBOAWTH  XMMHYECKHE  3KCIEPUMEHTHl IO
PacIIO3HaBaHUIO PAacTBOPOB ILEJIOYeH ¥ KUCIOT C TIOMOLIBIO HHAMKATOPOB
(frakmyc, deHonGTANIEHH, METHIIOPAHK U APYTHE).

K xoHuy 00y4enns B 9 kiacce npesMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
AOJDKHBI OTPaXXaTh CHOPMUPOBAHHOCTD Y 06yHaIOKXCs YMEHMIA:

PacKpBIBaTh CMBICI OCHOBHBIX XHMUYECKHX MOHATHH: XHMHUECKH
SNIEMEHT, aTOM, MOICKyNa, HOH, KAaTHOH, aHMOH, MpPOCTOE BELECTBO,
CITOXKHOE  BEIIECTBO, BAJICHTHOCTB, 3JIEKTPOOTPHUATENBHOCTD, CTENeHb
OKHMCJICHUA, XMMHUYECKas PEaKLUs, XHMHUYeCKas CBS3b, TEMIOBON 3 Pext
peakuuy, MOlb,  MONAPHBIH  0GbéM, PacTBOp,  3JIEKTPONHUTEI,
HEJIEKTPOIIMTEL, SMEKTPONUTHYECKAs AMCCOLMALH, peaKkuMH HOHHOIO

o6MeHa, KaTanM3aTop, XHMHYeckoe paBHOBecue, obpaTumble H




HeOGPaTVIMHe peakLUHH, OKHCJIUTENBHO-BOCCTAaHOBUTEIbHBIC peaKkLUHH,

OKMCJIUTEb, BOCCTaHOBHTEIJIb, OKHCJICHHE H BOCCTAHOBJICHHE,

annoTponus, aMpOTEPHOCTb, XMMHUECKas CBs3b (KOBAIEHTHas, HOHHAA,
MeTa/indeckas), KpUCTaUIM4eckas pemeéTka, KOppo3us MeETajlloB,
CIUIABBI, CKOPOCTh XMMHMYECKOW peaKuud, MpelenpbHo AOMyCTHMasd
KoHueHTpauus [1JIK BewiecTsa; 5
HITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKHX noum:pm n
NPUMEHSTH 3TH IIOHATHS IPY ONMMCAHUM BEIECTB M UX NMPEBPAIICHHH;
MCIIONB30BaTh XMMHYECKYI0 CHMBOJHMKY JUIS COCTaBlIeHMA (OpMyI
BEILIECTB ¥ YpaBHEHUH XUMHYECKUX peaKlu;

OIpEAENATh BAJICHTHOCTD U CTENEHb OKUCIIEHUS! XUMHYECKHX IJIEMEHTOB B
COEAMHEHHUSX pPa3UYyHOro COCTaBa, IPUHAMIENKHOCTh BEILECTB K
OnpefeNnéHHOMY KIaccy coeAMHeHud nmo QopMynam, BHIA XMMHYECKOH
CBA3UM (KOBaJeHTHas, MWOHHasd, MeTa/uIMYeckasd) B HEOPraHH4eCKHX
COeIMHEHMAX, 3apsAJ] HOHA [0 XUMHYecKoi (opMyJsie, XapakTep cpels! B
BOJIHBIX PAacTBOpPAaX HEOPTaHMYECKMX COeMMHEHHH, TUI KPHCTALTHYECKOH
PEIIETKY KOHKPETHOTO BEIECTBa;

packpeiBathk cmbicn Ilepuogmueckoro 3akoHa [l. WM. Menneneesa H
JEMOHCTPUPOBATh €ro IIOHMMaHHe: ONHMCHIBATE M XapaKTepH30BaTh
TabnyHylo ¢opmy IlepHoanyeckoit CHCTEMBl XMMHYECKHX 3J1€MEHTOB:
pasnuyaTe IOHATHA «INlaBHas mnoxarpynna (A-rpymma)» H «nobodHas
noarpynna (B-rpymma)», Manele u OonbliHe IEPUOABI, COOTHOCHTH
0003HaYeHHs, KOTOpble HMEIOTCS B [NEPUOAMYECKON Tabauue, C
YHCJIOBBIMH  XapaKTePUCTHKAMHU CTPOGHHA  aTOMOB  XHMHYECKHUX
JJIEMEHTOB (COCTaB M 3apsAi snpa, obliee YHUCIO 3NEKTPOHOB U
pacnpefieJleHHE HX IO 3JIEKTPOHHBIM CJOSIM), OOBACHATH oOOILUE
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB M MX COEJUHEHHIl B
NpeseNnax MalblX NEPUONOB U ITIaBHBIX NOArPYNII C YYETOM CTPOEHHS HX
aTOMOB;

KJIaCCUQUIIMPOBATh XMMHYECKHE 3IEMEHTH], HEOPraHMYeCKHe BelLeCTBa,
XUMHIYecKHe peakuud (0 YMCTy M COCTaBy Y4acTBYIOLIMX B PEaKIMH
BEIIECTB, 10 TEIIOBOMY 3G®EKTy, M0 M3MEHEHHIO CTeNeHel OKUCIIeHHs
XHMHYECKHX JJIEMEHTOB);

XapakTepu3oBaTh (ONMHUCHIBATH) OOIME M CIeLH(UYECKHEe XHMHYECKHe
CBOHCTBAa TNpOCTBIX M CIOXHBIX BEIIECTB, NOATBEPX/AfA OMHCAHHE
NPUMEPaMH  MOTIEKYJIPHEIX M HOHHBIX yPaBHEHHMH COOTBETCTBYIOLIMX
XHMHYECKHX peaKLui;

COCTaB/IATE yPABHEHHsS ONEKTPONUTHYECKOH JMUCCOLMALMM  KHCIIOT,
IeJI0Yeil U COJIeH, IIONHBIE U COKPAIEHHBIE YPaBHEHHS peakuyii HOHHOro



o6MeHa, ypaBHeHWs peaKLui, NOATBEPXAAIOIHX Cyu.lCCTBOBaHHe
TEeHETHUECKOM CBS3M MeXIy BeLeCTBaMH pa3IHHHbIX KJ1acCOB,; ]
PacKphIBaTh CYIIHOCTH OKUCJIUTEIEHO-BOCCTAHOBUTEJIBHBIX v.peam_m“
IIOCPEACTBOM COCTaBJIEHHUs 3JIEKTPOHHOI'O GajlaHca 3TUX peaKkLIHi,
NPOrHO3MPOBATh CBOMCTBA BEIUECTB B 3aBHCHMOCTH ciT X CTpoeHus,
BO3MOXHOCTH MNpOTeKaHMs XMUMHYECKHX INPEBPALICHHH B Da3iM4HbIX
yCIIOBHSIX;

BHIYMC/IATE OTHOCHTENBHYIO MOJEKYNAPHYIO H  MOJSDHYIO  Macchl
BEIIECTB, MACCOBYI0 JOJI0 XHMMHYECKOro JJIEMEHTa II0 (bopMyne
COeIUHEHHUS, MACCOBYIO OO BELIECTBa B paCTBOPE, NPOBOJUTE pacyeThl
10 YPaBHEHHIO XUMUYECKOH peaKLnH; . 5
cobmopare  mpaBuia  IOJb30BAHHA ~ XMMHYECKOH nocynon u
nabopaTopHEIM OGOpYHOBaHMEM, a TakKe MpaBHia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKUHUSAMH IIO  BBINOJHEHHIO
NaGopaTOpHEIX XHMHYECKHMX OMBITOB MO TIOMYYEHHIO M CoOupaHmuio
ra3000pa3HbIX BeleCTB (aMMHaKa ¥ yIJIeKMCIIOro rasa);

NPOBOMUTH  peakuuH, MOATBEpPXJAIOLMEe  KAYyeCTBEHHBId  COCTaB
Pa3MYHBIX BELIECTB: PacIO3HABaTh ONBITHBIM ITyTEM XJIOpHI-, GpoMua-,
MOIMA-, KapboHaT-, ¢ocdar-, cumMkar-, CyabdaT-, THIAPOKCHI-HOHBI,
KaTHOHBI aMMOHHUS M HOHBI HU3Y4YEHHBIX META/IOB, INPHCYTCTBYIOIIHE B
BOZHBIX PaCTBOpPax HEOpPraHHYECKHUX BEIIECTB;

NIPUMEHATH OCHOBHBIE ONEpallMd MBICIUTENBHON NeSATeIbHOCTH — aHAIU3
W CHHTe3, CcpaBHeHHe, 0000lIeHHe, CHCTEeMaTH3aUHI0, BhIABIEHHE
[IPUMHHO-CNICACTBEHHBIX CBA3€H — AN M3y4Y€HHUS CBOMCTB BELIECTB H
XMMHYECKHX pEaKUMd, €CTECTBEHHO-HAy4YHBIE€ METOAbl ITO3HAHHUA —

HaOJIONieHNe, M3MepeHUe, MOJIEeNUpOBaHHe, 9KCNEPUMEHT (pealbHBId U
MEICJICHHBIN).
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