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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUA
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (eaepaibHON paboueil mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIEMIMUMU TMpEenojaBaHusi Y4yeOHOTO TpeaMeTa «XUMUsS» B
oOpazoBaTebHbIX Opranuzanusx Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABJIUBAET o0si3aTenbHOe peaMeTHOE coJiep>KaHue,
npeaycMaTpUBAET PACHpPECNICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMHU C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHMs, a TaKkke TpeOOBaHUU K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIYKUT OCHOBOM s (POPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKH XHUMHH Ha ONpPEIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepxaHusi MporpaMMbl M0 XUMUU cPOpMUpOBaHa Ha OCHOBE
CUCTEMHOro noaxoga k €€ uszydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
NOCJIEIOBATENIBHOTO Pa3BUTHUSl 3HAHWW HAa OCHOBE TEOPETHUYECKUX MPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIUHU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOTO OTHOLIECHHS K HAYYHOMY 3HAHHUIO U METO/1aM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTHU YEJIOBEKA 1 KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphIL. 3a/1aua
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUN, TOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUN MPABUJII
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKe LI, KaK:

— (opMuUpOBaHHE WHTEIUICKTYAIBHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJaroImmXxcss K CaMOCTOSTCIBHOW TO3HABATEIBHOW JCATCILHOCTH, HAyYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHe YCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMCIONIUX YHHUBEPCAIbLHOC 3HAYCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJIYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATD UX MPU PELICHUHU MPOOJIEM B MOBCETHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalolUMXCs T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs1 BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY WU TPYIOBOW JEATEIBHOCTH B IEIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGuUis M HAMPABICHHOCTH JaTbHEHIIIETO
o0yJeHHUS.

OO611ee uncio YacoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero obpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

9 KITIACC

BemecTBo U XUMHYeCKasi peakuus

Ilepuonnueckuil 3akoH. llepuomuueckas cucrema XUMHUYECKUX dyieMeHTOB [[. .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKUX
AJIEMEHTOB NEPBBIX TPEX NEPUOMOB, KaNMs, KaJblUsd U UX COCIUHEHUN B COOTBETCTBUM C
ITOJIO’KEHHUEM JJIEMEHTOB B [leproanueckoil cCucTeMe U CTPOEHUEM HX aTOMOB.

CrpoeHnue BemiecTBa: BUAbI XUMUYECKOW CBSI3U. THIBI KPUCTAINIMYECKUX PEMIETOK,
3aBUCUMOCTH CBOWCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PELIETKU U BUIA XUMUYECKOU
CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraH MueCKUX BellecTB. XMMUYECKUE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3JIM4YHbIM KJJaccaM HEOPraHMYECKUX COEIUHEHHI,
TE€HETUYECKAS CBA3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKMX peakuuil MO pa3IUyHbIM NpU3HaKaMm (IO 4YUCTy U
COCTaBYy Yy4YacCTBYIOIIMX B PEaKIMU BEUIECTB, MO TEIJIOBOMY 3(P(EKTy, MO HU3MEHEHHIO
CTeNeHEel OKUCIEHUS XMMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO
KaTajan3aropa). DK30- U SHIOTEPMHUUECKHUE PEAKIMU, TEPMOXUMHYECKUE YPABHEHHUS.

[TonsiTue o ckopocTH XuMH4ecKkoi peakuuu. [lonstre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusix. IIoHsITHE 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. [lonarue o
karanuse. llonsatne o XumumyeckoM paBHOBeCUU. DaKTOpPBI, BIUSAIOLIME HA CKOPOCTH
XUMHUYECKOU PEAKLINH U IMOJ0KEHNE XUMUYECKOI'O PAaBHOBECHSL.

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, DJIEKTPOHHBIN OaJlaHC OKUCIUTENHHO-
BOCCTAHOBUTEIILHOU pPEaKLnH. CocraBiienue YpaBHEHUU OKUCJIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia DJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJUTUYECKON AUCCOIMALUU. OJNEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
KaTtnonsl, annonbsl. MexaHu3m IUCCOLMALIMY BEIIECTB C PAa3JIMYHBIMU BUIAMU XUMUYECKON
cBsi3u. Crenenp aucconnanuu. CUIbHbBIE U CIa0bIE JIEKTPOIIUTHI.

Peakiiuu nonHoro oo6MeHa. Y clioBUs MpOTEKaHUsS peaKIuii HOHHOTO 0OMeHa, TTOJIHBIC
U COKpallléHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBOIICTBa KUCIOT, OCHOBAHUM U COJEHN B
CBETE MPEJCTABICHUN 00 3JIEKTPOJIUTHYECKON Aucconuanyu. KauecTBeHHbIE peakiiuyu Ha
HOHBIL. [IoHATHE O THAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHUE C MOJEIIAMHU KPUCTALINYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METa/NIOB W HeMeTauioB (rpadura m amMasa), CIOKHBIX BEIIECTB (XJOpUIA HATPHS),
HCCIICJOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEAaKLUU OT BO3JEUCTBUS PA3IMYHBIX
(akTOpOB, HCCIEAOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB  BELIECTB, Ipoliecca
JUCCOLIMALIMM KUCTIOT, IIEJI0Yel U coiel (BO3MOXKHO MCIOJIb30BAaHUE BHUJIE0 MAaTEpPHAIOB),
MPOBEICHHUE OMBITOB, WITIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUSI PEAKINil HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BblJIeJIEHHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIINX
IIPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN (FOpEHUE, pEeaKUKU Pa3ioKEeHHUs,
COEIMHEHHUS), PAClO3HABAHME HEOPTraHWYECKHX BEILIECTB C IOMOINBI KadyeCTBEHHBIX
pPEaKIMi Ha NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.



HeMmeTaibl U MX coeTMHEHUS

OO01ast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
cTeneHu okucieHud. CTpoeHue u pU3NUeCKHe CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOT€HOB.
XHUMHUYECKHE CBOICTBA Ha MpUMEpE XJIopa (B3aUMOJAEICTBUE ¢ METAJIJIaMHU, HEMETaJlIaMH,
miesnoyamu). XjopoBopopod. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IOIYYEHUE,
npuMeHeHue. JlerncTBrue xjopa U XJOPOBOAOPOAA HAa OpPraHU3M 4YeJioBeka. BakHeniiue
XJIOPUBI U UX HaXOXKACHUE B PUPOJIE.

O6mas xapakrepuctuka 3aemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Gu3nvecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpoAa M cepbl. AJIOTPONHBIE MOAU(UKAIUU KUCIOpOoAa M cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPO, CTPOCHUE, PU3NUECKUE U XUMHUUYECKHe CBOMCTBA. OKCHIbI
cepbl KaK TPEJICTAaBUTENU KUCIOTHBIX OKCUAOB. CepHas Kuciora, (U3MYEeCKHue U
XUMHYECKUE CBOMCTBA (00IIME KaK MpPEJICTaBUTENsl Kiacca KUCIOT U cHelupUuYecKue).
XVMMHUYECKHUE PEAKIUH, JIeXkKallhe B OCHOBE MPOMBIIIIEHHOTO C0c00a MOJIy4eHUsI CEpHOU
kucioThl. [Ipumenenue cepHoit kuciaotbl. Coau CEpPHOM KUCIIOTHI, KAYECTBEHHAS PEAKIIUS
Ha cynbdaTt-uoH. Haxoxnenue cepbl W €€ COENMHEHHA B MPUPOAEC. XHUMHUYECKOE
3arpsi3HEHHE OKPYKAIOLIEH Cpebl COSTUHEHUSIMU Cepbl (KUCIOTHBIE TOXK]IU, 3arps3HeHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0oTBpaLICHUSI.

O6mas xapakrepuctuka 371eMeHTOB V A-rpyribl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHHUSA. A30T, paclpocTpaHEHUE B NPHUPOJE, (PU3MUYECKHE U
XUMHYECKue cBoiicTBa. KpyroBopoT azoTa B mnpupoje. AMMHUAK, €ro (U3HYECKHEe U
XUMHYECKUE CBOWCTBA, MoOJydeHHe M mpumeHeHue. Coild aMMOHMS, UX (U3HYECKHE U
XUMHYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHast peakiivst HA MOHbI aMMOHHMS. A30THas
KHCTI0Ta, € MoJlydeHue, PU3nyecKkue U XMMUYECKUE CBOMCTBA (00II1e KaK MpeACTaBUTENs
KJ1acca KUCIIOT U crienuduieckue). Micronb3oBaHne HUTPATOB U COJICH aMMOHHMS B KAYECTBE
MUHEpAJIbHBIX yA00peHnH. XUMHUUYECKOE 3arpsI3HeHHE OKPY Karolel Cpeibl COSTUHCHUSIMHU
a3oTa (KUCJIOTHBIE IIOKIM, 3arps3HEHHE BO3/AyXa, MOYBBI U BOAoEéMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢ocdopa, Guznueckue U XuUMHUYECKHe CcBoMcTBa. OKCH
docdopa (V) u dpochopHas kuciora, GU3MIECKUEC U XUMUIECKHE CBOWCTBA, MOJYyYEHHE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATIHHBIX yI0OPESHHUIA.

O6mast xapakrepuctuka saemMeHToB IV A-rpymnmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTepHbIE  CTENEHH  OKHUCICHHS.  YIJIEpOaA,  auIOTPOIHbIE  MoauduKaiuu,
pacnpocTpaHeHue B Tpupone, (HU3MYecKkue W XUMHUYECKHE CBOWCTBA. AICOpOIHS.
Kpyrosopot yrinepoma B mpupoae. Okcuapl yriepona, ux (U3MYECKHE U XUMHYECKUE
CBOMCTBa, NEUCTBHE HA KUBBIE OPraHU3MBI, MOJTYYEHUE U MPUMEHEHHE. DKOJIOTUYECKHE
mpoOiemMbl, CBs3aHHBIE ¢ OKcuaoMm yriaepona (1V), rumore3a riI00aBHOTO MOTETICHUS
KJIUMaTta, MApHUKOBBIA J(P¢deKT. YronapHas KuciaoTa ¥ €€ Comu, uX (PU3NUECKHEe U
XAMHYECKUE CBOWCTBA, MOyYeHUE U MpuMeHeHne. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAUITMHE, MPOMBINIJICHHOCTA U CEITHCKOM
XO35IUCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEMIECTBAX KAaK O COCAUHEHUSIX
yraepona (MeTaH, STaH, JTWICH, AalleTHJICH, 3TaHOJ, TIUIEPHH, YKCYCHas KHCIIOTA).
[TpupogHbIe UCTOYHUKH YTIAEBOJOPOAOB (Yroiyib, MPUPOIHBIN Ta3, HEPTH), MPOMTYKTH HX



nepepaboTku (O€H3UH), UX POJb B OBITY U NPOMBINUICEHHOCTU. [loHsATHE O OUONOrnYecKu
BAKHBIX BEIIECTBAX: Xupax, Oelkax, YrjieBojax — W HUX pPOJU B KU3HHU YeEJIOBEKa.
MarepuanbHOoe €JMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTUHECHU.

Kpemuuii, ero ¢usmyeckne U XUMUYECKHE CBOICTBA, MOJYyYCHUE U TIPUMEHEHHUE.
Coenunenusi kpemHusi B npupoje. OOmue npencraBieHust 06 oxcune kpemuus (1V) u
KpeMHueBOM kuciore. CUIUKATBhl, UX HUCIOJb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH.
Baxuneiiue cTpoutenbHble MaTepUaibl: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH, JKeJIe300€TOH.
[IpoGnembl Ge30MacHOr0 HMCIOJIL30BaHUS CTPOUTEIBHBIX MAaTEpPUAJIOB B MOBCEIHEBHOU
KU3HHU.

Xumuueckuit IKCnepumenm:

u3ydeHrue oOpa3lloB HEOPraHWYECKUX BEIEeCTB, CBOWCTB COJISTHOM KHUCIIOTHI,
POBEJICHUE KAYECTBEHHBIX pEaKIUi Ha XJIOPUJ-UOHBI U HAOJIOJCHUE MPU3HAKOB HX
MPOTEKAHUSI, OMBITHI, OTPAXKAIOIKUE (PU3NUECKUE U XMMUYECKUE CBOWCTBA raJJOT€HOB U UX
cOoeIMHEHU (BO3MOXHO MCIIOJIB30BaHUE BUIEOMATEPUATIOB), O3HAKOMJICHUE ¢ 00pa3raMu
XJIOPUJOB (TaJIOTEHUJIOB), O3HAKOMJIEHHE C oOpaslamMu cepbl U €€ COCTUHCHUSIMU
(BO3MOKHO HCTIOJIb30BAHUE BHUEOMATEepUaIOB), HAOJOJICHHUE TMpoliecca OOyrIUBaHUS
caxapa moj JeWCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHI, M3YYCHUE XUMHYECCKHUX
CBOMCTB pa30aBJICHHOM CEPHOM KUCIIOTHI, POBEJICHUE KAaUeCTBEHHOW PEeaKIIUU Ha CyIbdaT-
WOH M HAOJIIOJIeHNE MPpU3HaKa €€ MpOoTeKaHUs, O3HAKOMJIEHHE ¢ (PU3MUECKUMU CBOMCTBAMH
azota, ¢ochopa W uX coeAMHEHUI (BO3MOXXHO HCIIOJIb30BAHUE BHUIECOMATEPUAIIOB),
oOpa3ziaMu a30THBIX U (pochopHbIX ynoOpeHuit, moyueHue, coorpanue, pacrio3HaBaHUE U
U3y4YEHUE CBOMCTB aMMHaKa, IMPOBEACHUE KAUYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS U
dochaT-ioH M H3yUYEHHE  MPU3HAKOB  HUX  MPOTEKaHUS,  B3aUMOJICHCTBHE
KOHLEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MeIbl0 (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEPUAJIOB), M3YYCHHE MOJENed KPHUCTAIUIMYECKUX PEIIETOK aiMasza, rpadura,
¢dynnepeHa, O3HAKOMJIEHHE C TIPOIECCOM  aJCOpPOIMH  PAaCTBOPEHHBIX  BEIECTB
AKTUBHPOBAHHBIM yII€M M YCTPOMCTBOM TNPOTHBOrasza, IMOJydeHHe, CoOupaHue,
pacro3HaBaHWE W H3YYEHHE CBOWMCTB YIJIEKHCIIOIO Ta3a, IPOBEJCHUE KAayeCTBEHHBIX
peakuuii Ha KapOOHAaT W CHJIMKAT-UOHbI W M3yYE€HHE TNPU3HAKOB HX TMPOTEKAHMS,
O3HAaKOMJICHME  C  MNPOAYKUMEW  CHJIMKATHOM  MPOMBIIUIEHHOCTH,  pELICHHE
AKCHEPUMEHTAIBHBIX 33J1a4 10 TeMe «BaxkHeillne HeMeTaulbl U UX COCIUHEHUS.

MeTausibl M UX COeIMHEHUS

OO0miast xapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METANIOB Ha OCHOBAaHWUU HX
nosoxenusa B llepuonnueckon cucreme xumuueckux siaemeHToB . M. MenneneeBa u
ctpoeHusi aromMoB. CTpoeHHe MeTauioB. MeTtamuyeckas CBSI3b M MeTajuiMyecKas
KpUCTAJITMYECKass pel€Tka. OJIEKTPOXUMHUUYECKUM  psii HaOpsDKEHUHM — METasioB.
du3nYecKue 1 XUMHYECKHE CBOMCTBA MeTauioB. OOIIIME CIIOCOObI MOJTyUYeHUsI METAJJIOB.
[TorsiTHE O KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTasb, 4yTyH, JIOpaTIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[{esouHble MeTauibl: MOJOXKEHHE B llepmoanueckoll cucremMe XUMHYECKHX
anemeHToB J[. 1. MenaeneeBa, CTpo€HUE UX aTOMOB, HAXOXKICHUE B ipupoae. duznueckue
Y XMMHUYECKHUE CBOMCTBA (Ha mpumepe HATpus U Kanus). OKCUJIBI U TUJIPOKCUJIBI HATPUS U
kanus. [IpuMeneHue 1menoYHbIX METAJIJIOB U UX COCIMHEHUH.



[IlestouHO3EMENIBHBIE METAJUIBI MAarHUM M KajabLMi: NojoxeHue B Ilepuonnueckon
cucteMe XuMmuyeckux diemeHToB Jl. . MenneneeBa, CTpoeHUE UX aTOMOB, HAXOKICHUE B
npupone. Pusnyeckue U XUMHUYECKHME CBOMCTBA MarHus M Kajublud. Baxueniue
COeIMHEHUs Kanblusi (OKCUM, THAPOKCUA, coiu). JKECTKOCTh BOJABI U CHOCOOBI €&
YCTpaHEHMUSI.

Anromunuii: nojoxkeHue B Ilepuoanueckoil cucteMe XuMuU4YecKux 3meMeHToB /1. M.
MenpeneeBa, CTpOCHHE aToMa, HaxoXJaeHue B mpupone. DU3NUECKUE U XUMUYECKUE
cBoOMcTBa amfoMUHMsI. AMDOTEpHBbIE CBOMCTBA OKCUJIA U TUPOKCUIA ATIOMUHUSI.

Kenezo: nomoxenue B Ilepuonnueckord cucreme xuMudeckux snemeHtoB /I, N.
MenpeneeBa, CTpOCHHE aToMa, HaxoXJaeHUE B mpuponae. DU3NUeCKUe U XUMUUYECKUE
cBoicTBa keneza. Oxkcuanl, TuApokcuasl U conu xeneza (l1) u xenesa (l11), ux cocras,
CBOMCTBA U MOJy4YECHUE.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE C 00pa3llaMl META/VIOB M CIUIABOB, UX (DU3UYECKHUMHU CBOMCTBAMHU,
U3YyUYCHUE  pEe3yJIbTaTOB KOppO3Uu METaJLJIOB (BO3MOKHO UCIIOJIb30BaHUE
BUJIEOMAaTEpHaIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHJIAa KaJbIUsS U HATPUS C BOJOU
(BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), UCCIIECIOBAHUE CBOMCTB >KECTKON BOJIBI,
mpoliiecca TOpeHHs Kejie3a B KUCIOpoJie (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMi HAa MOHBI: MAarHusl, KaJblus, AJTIOMUHUS,
nmuHka, ckeneza (II) m xenesa (Il), mequ (Il), HaGmrogeHue W omuMcaHWE IPOIIECCOB
OKpalllMBaHMs IJIaMEHH MOHAMHU HATpHUs, KU U KaJIbLIUSA (BO3MOXKHO HMCIOJIb30BAHUE
BUJICOMATEpPUAJIOB), HCCIEOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUIA aTIOMHUHUS U
TUAPOKCHIA IUHKA, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHenmme MeTasisl
U UX COCIUHECHUSY.

XuMHA U OKPYXKAKIIAA Cpeaa

BemectBa w wmarepwanbl B IIOBCEHEBHOM KHU3HHM 4YeJOBEKa. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas momomib mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpyXkarlledl cpeabl (mpeaenbHas JOMyCTUMas
KOHIIeHTpaIus Bemects, ganee — [1/IK). Pons xuMun B pemmeHnn 3K0I0THIeCcKuX IpooieMm.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pas3loB MaTepuasoB (CTEKJIO, CIUIaBhl METaJJIOB, IOJMMEpPHBIE
MaTtepuasbl).

Mexcnpeomemmunie ceasu

Peanuzamus MexnpenMETHBIX CBS3€d NpPU  HM3YYEeHHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS U€PE3 UCIIOIB30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U
MOHATHUH, SABISIONIMXCA CUCTEMHBIMH JJISI OTAEIBHBIX IMIPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: Hay4YHBIM (akT, runore3a, 3aK0H, TEOpus,
aHajau3, CHUHTE3, KilaccuPukalusi, TMEepUOJUYHOCTb, HAOJIOJICHHE, HKCIEPUMEHT,
MOJICIUPOBAHUE, H3MEPEHUE, MOJEINb, SBJICHHE, MAPHUKOBBIM H(PPEKT, TEXHOJIOTHS,
MAaTepHUaIbI.



®dwusmuka: maTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIIHI,
pPaMoOaKTUBHOCTh, MOJIEKYJa, JJCKTPUYECKUN 3apsi, MPOBOJHUKH, MOIYNPOBOIHHKH,
TOVDIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSHUE BEIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJIMUECKas pEImETKa, CIUIaBbl, (U3UYECKUE
BEJIMUMHBI, SIUHHUIIBI H3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, Abixanue, bnocdepa, s3KocucTeMa, MUHEPAJIbHbIE YI00pEeHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpadbl, TOPHbIE TOPOJbI, IOJIE3HBIC
WCKOTIaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU MU HOpPMaMU TMOBEJEHHS M CHOCOOCTBYIOT Ipolleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO37aHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHSI K B3AMMOTIOHUMAHHUIO U B3aUMOTIOMOIIT!
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIICIOBATEIBCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KXU3HU, OCO3HAHUE TOCICIACTBHUA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPOo(ECcCHii M TpyJa pa3IuvdHOro poja,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOYHHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalIUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax WM TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh M XapaKT€pU30BaTh CYIICCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOII0[aTh 3a XOJOM MpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Mpolecce ydyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XOJI€ AUANIOra U (UJTM) TUCKYCCUU) 110 CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeiaTh MPE3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  IPU  PELIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepcaJbHble Y4eOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSTENIBHO COCTAaBISITH WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIAraeMble B yCIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMHYECKasi peakius, KiaccuPukamus peakiuii: peaxiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHASI U HETMOJSpHAs KOBaJEHTHAsI CBS3b, HMOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJIEHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)y, Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX IEMEHTOB (COCTAB U 3apsl AApa, 0OLIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBHUSIX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMU MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOEHHE, M3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT ¢ IOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHondTanent, MeTUIOpaHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaliu3aTrop, XHUMHYECKOE€ paBHOBECHE, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKas ), KpUCTAIUTNYECKas pelIETKa, KOPpO3usi METAIIOB, CIIABbI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHHS (opMyn
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
AJNIEKTPOHHBIM CJI0sIM), OOBACHITH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(deKTy, M0 M3MEHEHHUIO CTEIICHEeW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUM;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IIPOBOJINTH PEAKIINH, TIOATBEPKIAIONINE KAYSCTBEHHBIN COCTaB Pa3IMIHbIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICIUTEIBLHOM NEATEeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHHE IPUUMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCIIEPUMEHT (PeabHBIA U MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM nudpoBbIie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3nen 1. BemecTBo U XuMHuyeckue peakuun
11 [ToBTOpeHue u yriuyoaeHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3JIejoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. 10 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazaeny 19
Pa3znen 2. HeMeTa/JILI M UX COeANHEHHUS
51 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 6 1 bubnuorexa [JOK
' anemeHTOB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 5 bubmorexa HOK
' pyfisL. P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 8 1 bubmmorexa [JOK
' PYITHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 9 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo paznueny 28
Pazgen 3. MeraJibl M UX COeAMHEHUA
. bubnuorexa [JOK
3.1 Obuwe croficTsa MeTalIoR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiinme MeTauibl U KX COSIUHEHUS 13 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 4. Xumus v oKpy:Kaomasi cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KH3HH YeJIOBEKA 4 bubmmorexa TOK
) m p https://m.edsoo0.ru/7f41a636
Hroro no pazneny 4
PesepBHOE BDE 5 bu6moreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68

IHOYPOYHOE IIVIAHUPOBAHHUE



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Kontposbusbie | IlpakTnueckue A op
Bcero u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
I yerBepTH
IloBTOpEeHMe N3yYeHHOTO (5 YacoB)
[Tepuonnueckuii 3akoH. [lepronnueckas
bu6moreka [IOK
1 cUcTeMa XUMUYECKUX 3neMeHToB /I, U. 1 02.09.26
https://m.edsoo.ru/00adb59e
MenneneeBa
Crpoenue atoma. 3aKOHOMEPHOCTH B
2 W3MEHEHUHU CBOMCTB XUMHYECKUX 1 07.09.26 bubmorexa [TOK
) e https://m.edso0.ru/00adb6b6
3JIEMEHTOB NEPBBIX TPEX NEPHOJIOB
3 Krnaccudukarus, HOMEHKIIATypa | 1 09.09.26 bu6mmoreka [IOK
CBOMCTBA HEOPraHMYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xuMuueckoil CBS3U U THUIIEI 1 14.09.26 bu6mmoreka [JOK
KPUCTAITINYECKUX PELIETOK N https://m.edsoo.ru/00adbac6
Kontponbnas padorta Ne 1 o teme
5 «IToBTOpEHUe U yriyOneHne 3HaHuI 1 1 16.09.26
OCHOBHBIX Pa3/eioB Kypca 8 Kiacca»
OcCHOBHBIE 3AKOHOMEPHOCTH XMMHUYECKHX peakunii (4 yaca)
AHau3 KOHTPOJIBHOU pabOTHI.
6 Knaccugukanus XuMHUUeCKIX peakui 1 21.09.26 bubmiorexa LIOK
i peard o https://m.edsoo.ru/00adbch0
10 PA3JIMYHBIM [TPU3HAKAM
[ToHsTHE O CKOPOCTH XUMUYECKOMN Bu6 OK
nonuorexa
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1 23.09.26 K

TCTCPOTCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

ITorsaTre 0 XUMHUYECKOM paBHOBECHUU.
@akTOpBI, BIUSAIOIINAE HA CKOPOCTh

bubmmorexa [{OK

8 XUMHYECKOU PEAKLUH U MOJI0KEHUE 29.09.26 https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHS

9 OKHUCIUTETbHO-BOCCTAaHOBUTEIIHHBIC 30.09.26 bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade

DJIEKTPOJUTHYECKAS AUCCONUANNS. XMMHYECKHE peakiuu B pacTBopax (10 uacos)
Teopust PAEKTPOIUTHUECCKON

10 HHCSOHI/I&HI/II/I?CI/IJ‘ILHLI@ " ciradbie 05.10.26 bubmorexa HOK

https://m.edso0.ru/00adcd68

AIEKTPOJIATHI

11 DJIEKTPOJIMTUYECKAS AUCCOIUALIMS 07.10.26 bubmuorexa [JOK
KHCJIOT, OCHOBAHMI U COJICH https://m.edso0.ru/00add448
HNonnsie ypaBHeHus peakuid. JI.o. Ne 1
«/3ydeHne mpru3HAKOB MPOTEKAHUS

12 peakIy HOHHOTO 0OMEHa B PacTBOpax 1.10.26 bubnuoreka [IOK
ANEKTPOJIUTOB (C 0Opa30BaHUEM OCaJIKa, https://m.edsoo.ru/00add5d8
BBIJICIICHHEM Ta3a, 00pa3oBaHUEM
BOJIbI)»
XHUMHUYECKUE CBOMCTBA KUCJIOT B CBETE

13 MPEACTABICHUH 00 AIEKTPOJIUTHUECKON 14.10.26 bubmorexa HOK

https://m.edso0.ru/00add8b2

JIUCCOLINAIIAN
XUMHYECKHE CBOMCTBA OCHOBAHUH B BuGmiorexa LOK

14 CBETE npeILCTaBJIeHI:IH 00 19.10.26 httos://m. edsoo.ru/00addoda
ANEKTPOIUTUYECKON TUCCOIIUAIIUU
XUMHUYECKUE CBOMCTBA COJIEH B CBETE

15 MPEJCTAaBICHUN 00 HIIEKTPOIUTHUECKOM 21.10.26 Bu6mmorexa LIOK

AUuccolurainun

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adc28c
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bubmuoreka [JOK

16 [TonsiTue o ruaponIU3e conen 09.11.26 httos://m. edsoo.ru/00addbfa
II yerBepTH

17 [Ipaktuyeckas padora Ne 1. Pemenue 111126 bubnuorexa [JOK
JKCIIEpUMEHTAJIBHBIX 3a7a4 https://m.edsoo.ru/00addecO
O060061eHre U cucTeMaTu3alus 3HaHui

18 1o TeMe «DNEKTPOJIUTHUYECKAS 16.11.26 bubnuoreka [JOK
aucconyanys. XMMHYECKHE PEeaKIuu B https://m.edsoo.ru/00addfe?
pacTBopax»
KonTpossnas padora Ne 2 o teme

19 «ONEKTPOJIUTUYECKAS TUCCOLIAALIHSL. 1 18.11.26 bubamorexa [JOK

https://m.edsoo.ru/00ade104

XHUMHUYECKUE PEAKIIUU B paCTBOPAX»

O0mas xapakrepucTuka Xumuyeckux 3jeMeHToB VIIA-rpynnsl. I'ajsiorens! (6 yaca)
AHanu3 KOHTPOJIBHOU paboThl. O0mmas BuGmiorexa LOK

20 XapaKkTepucTHKa 1eMeHTOB VIIA- 23.11.26 httos://m.edsoo.ru/00ade348
TPYIIIIbI

21 Crtpoenue u pu3nIecKre CBONCTBA 25 1196 bubnuoreka [JOK
MPOCTHIX BEUIECTB — raJOrT€HOB https://m.edsoo.ru/00ade488

22 XUMUYECKHE CBOWCTBA IaJIOTEHOB 30.11.26 bubmmorexa [TOK

https://m.edsoo.ru/00ade64a

XnopoBogopoa. ComnsHas kuciora. Jl.o.
Ne 2 «3yuenue cBOICTB COJISIHON BuGmiorexa LIOK

23 KHUCIIOTBI», JI.o. Ne 3 <<1:Ip0BeI[eHI/Ie 02.12.26 httos://m.edsoo.ru/00ade64a
KaueCTBEHHBIX pEaKuil Ha XJIOPU-
HOHBI.»

24 IIpaktnyeckas padora Ne 2. [lonydyeHnue 07.12.26 bubnuoreka [IOK

COJITHOM KUCJIOTBI, U3yYEHUE €€ CBOWCTB

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addbfa
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Beluncienus o ypaBHeHUIM

. bubnmoreka [JOK
25 XUMHUUYECKUX PEAKIIUH, €CIIU OJUH U3 1 09.12.26 httos://m.e dSO(])_.[ru 100adears
peareHTOB JaH B U30BITKE
OO0uasi xapakTepucTUKAa XMMH4YeCKUX 3J1eMeHTOB VIA-rpynnbl. Cepa u ee coeuHenus (S 4acoB)
26 OO01mmas XxapakTepUCTHUKA AIICMEHTOB 1 14.12.26 bubnuorexa [JOK
VIA-rpynmst. Cepa https://m.edsoo.ru/00adec8a
bubmmoreka [{OK
21 Ceposoopor 1 16.12.26 https://m.edso0.ru/00adec8a
Oxcuppl cepbl. CepHast KMCIIOTA:
(br3UYecKue U XUMUYECKHE CBOMCTBA,
npuMeHenue. Jl.o. Ne 4 «3yuenne
28 XUMHUYECKUX CBOMCTB pa30aBiIeHHOM 1 112,26 bubmuorexa [JOK
cepHOM KUCHOTh. JI.o. Ne 5 https://m.edsoo.ru/00adeea6
«IIpoBeneHrne KaYECTBEHHOW PEaKIuu
Ha cynb(aT-uoH U HaOMIOACHUE
MpU3HAKa €€ MPOTEKaAHUSI».
XUMUYECKUE peaKklnu, JIeKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocofa
29 MOJIYYE€HUS] CEPHOM KUCIIOTBHI. 1 23.12.26 bubnuoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edso0.ru/00adf004
OKPY’KaIOIlel Cpeibl COCAMHEHUSIMHU
Ccepsl
30 Brruucnenune maccoBoii 40IM BEIXOa 1 28.12.26 bubnuoreka [JOK

MPpOAYKTA pCaKIuu

https://m.edsoo.ru/00adf180

O0mas XapaKTepucTHKAa XUMHYECKHUX 3JIeMeHTOB VA-rpynn

bl. A30T, pocdop n ux coennHenus (8 yacon)

31

OO1ast XapakTepUCTUKA SIIEMEHTOB
VA-rpynmel. A30T

1

30.12.26

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

III yerBepTH



https://m.edsoo.ru/00adea28
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bubmuoreka [JOK

32 Am 1
A htps://m.eds00.ru/00adf518
bubmmoreka [{OK
33 C 1
O AMMOTHTL https://m.edsoo.ru/00adf68a
34 [Ipaktuyeckas padora Ne 3. [Tomydenue 1 bubnuorexa [JOK
aMMHaKa, U3y4ECHHE €Tr0 CBOMCTB https://m.edsoo.ru/00adfc20
bubmmoreka [{OK
A 1
35 SoTHAT KHeToTa https://m.edsoo.ru/00adfd9c
. bubnuoreka [JOK
36 C 1
O ASOTHOM KHCIOTE! https://m.edsoo.ru/00adfebe
37 docdop. Oxcua pochopa(V) u 1 bubmuorexa [JOK
dbocdopHas Kucnora https://m.edsoo.ru/00ae006c
Hcnons3oBanne HUTPATOB, (hochaToB U
COJIEW aMMOHHSI B KA4eCTBE
MHHEPaJIbHBIX yI00peHH. 3arps3HeHne
38 MPUPOIHOMN Cpebl COCTMHEHUSIMH a30Ta 1 bubnuoreka [IOK

u pocdopa. JI.o. Ne 6 «IIpoBeaenue
Ka4eCTBEHHBIX PEaKIIMii HA HOH
aMMOHUs U (ochar-uoH, 1 U3yuyeHne
MIPHU3HAKOB UX MPOTCKAHUSY.

https://m.edsoo.ru/00ae027e

OO0masi XapakTepuCTHKA XMMHYEeCKHUX 3J1eMeHTOB IVA-rpynnsl. Yriepoa u KpeMHuil, 1 X coequHeHus (8 yacos)

bubnuoreka [JOK
39 Yraepon L https://m.edso0o.ru/00ae054e
Oxkcunpl yriaepoja. IKOJOTUUECKHE
MpOoOJIeMBbl, CBSI3aHHBIE C OKCHIOM BuGmiorexa LOK
40 yraepoaa(IV). Jl.o. Ne 7 «Ilonmyuenue, 1

CO6I/IpaHI/Ie, pacno3HaBaHEC U U3YYCHHUC
CBOMCTB YIIJICKHUCJIOTO Tra3a»

https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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bubmuoreka [JOK

41 YroabHas KUCIOTA U €€ COJIU
https://m.edso0.ru/00ae0bf2
[Ipaktuyeckas padora Ne 4. [Tomydenue
42 JIEKHCJIOTO ra3a, U3y4eHue ero bubmorexa HOK
yHe B https://m.edsoo.ru/00ae0el8
CBOMCTB
[TepBoHauanbHBIC TIOHATHS 00
43 OpPraHNYECKUX BEIIECTBAX KaK O bubnmorexa LOK
P https://m.edso0.ru/00ae103e
COCIMHEHUSIX YTiepoia
Kpemuuii u ero coenquuenust. JI.o. Ne 7
44 «IIpoBeneHNEe Ka4eCTBEHHBIX PEAKIIUI bubnuoreka [IOK
Ha KapOOHAT U CUJIMKAT-UOHBI U https://m.edso0.ru/00ae1156
W3YYCHUE TPU3HAKOB X IPOTEKAHUSY.
[IpaxTueckas padota Ne 5. Pemenue
45 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«BasxkHelnme HeMeTalIbl U UX https://m.edso0.ru/00ael1156
COEIUHEHUS)
O00011eHre U cucTeMaTU3alis 3HAHUN
. bu6mmoreka [JOK
46 1o TeMe «BakHe1ne HeMeTaIbl U UX
https://m.edso0.ru/00ael1278
COEIUHEHUS
KonTtponbnas padorta Ne 3 o teme
. bu6mmoreka [JOK
47 «Baxnennne HeMeTalJIbl U UX

COCIUHCHUA»

https://m.edsoo.ru/00ael4b2

OO0mme cBoiicTBa MeTaslJIOB (4 yaca)

48

AHanu3 KOHTPOJIbHOU paboThl. O0mas
XapaKTePUCTUKA XUMUYECKHIX
AIIEMEHTOB — MeTauioB. CTpoeHue u
¢u3nyeckue cporicTBa MeTayioB. JI.o.Ne
8 «O3nakoMmieHue ¢ oOpa3amMu

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae0bf2
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METaJUIOB U CIUIABOB, UX (PU3HUECKUMHU
CBOWCTBAMMU.»

XUMHYECKUE CBOMCTBA METAJLIOB.

49 DIEKTPOXUMAYECKAN DA HAIPSDKCHUH bubmmorexa [TOK
p p P https://m.edsoo.ru/00ael5e8
METALJIOB
bubmmoreka [{OK
50 06 o
HHE CHOCODRI TIOMYHCHHIA METAILIOB https://m.edsoo.ru/00ael5e8
51 [ToHATHE O KOPPO3UK METAJUIOB.

CrutaBel

IV yerBepTH

BaskHeiinmue MeTa/uibl M UX coequHenus (13 vyacoB)

52 [IlerouHbIe METAILITBI bubmorera [JOK
https://m.edsoo.ru/00ae1886
53 OKcuIbl ¥ THAPOKCUIBI HATPUS U KU bubmorexa LOK
https://m.edsoo.ru/00aelae8
54 IllenoyHo3eMeNnbHBIC METAJIIBI — bubnuoreka [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00aelc64
Baxueiinie coemMHEHNA KaJIbIIUsL.
55 JKEcTKOCTh BOIBI M CIIOCOOEI €8 Eubmorexa HOK
https://m.edsoo.ru/00aelc64
yCTpaHEeHHs
56 [IpakTuueckas pabora Ne 6. XKécTtkocTh bubnunoreka [JOK
BOJIbI U METOJIbI €€ YCTPaHCHHS https://m.edsoo.ru/00aeld86
57 P — bubnuoreka [JOK
https://m.edso00.ru/00ae35e6
AmboTepHbIe CBOWCTBA OKCHIA U
58 ruapokcuaa. JI.o. Ne 9 «MccnenoBanne

aM(OTEpHBIX CBONCTB I'MIPOKCUIA
QIFOMUHUS ¥ THIIPOKCUIA [TUHKA.



https://m.edsoo.ru/00ae15e8
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59

Keiaeso

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Oxcupl, THAPOKCU B U coun xkene3a (11
u ll1). JL.o. Ne 10 «MccnenoBanue
aM(OTEPHBIX CBOHCTB I'MIPOKCHIA
TIOMUHUS ¥ THIPOKCUIA ITUHKAY.

bubmmoreka [{OK
https://m.edsoo.ru/00ael750

61

[IpaxTueckas padota Ne 7. Pemenue
IKCMIEPUMEHTATBHBIX 33124 TI0 TEME
«Baxaenmnne MeTalIbl U UX
COEIMHEHUS

62

Breruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
peareHTOB JIaH B U30BITKE WIIH
COJICPXKUT IpUMECH. Brrancnenus
MacCOBOM JIOJIM BBIXO/Ia TIPOTyKTa
peakiuu

63

O0001IeHre U cucTEMaTU3alNs 3HAHUN
o TeMe «BaXxHeHIe MeTauIbl U X
COEIMHEHUSD

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

64

KontponbHas padota Ne4 o teme
«Baxxnelue MeTauibl 1 UX
COEJIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

Xumus u okpyxawomas cpeaa (4 4acon)

BemectBa u MaTepuaibl B

bu6mmoreka [JOK

65 .
MOBCEIHEBHOM JKU3HM YEJIOBEKA https://m.edsoo.ru/00ae4270
XHUMHYECKOE 3arps3HEHUE
. P bubnuoreka [JOK
66 oKpyxatolie cpeasl. Poiab xumun B

PCHICHUH 3KOJIOTUYCCKUX HpO6HCM

https://m.edsoo.ru/00ae0dOa
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Bubmmoreka IIOK
67 Peseprbii ypox 1 https:// m.edso<])_.[ ru/00adb33c
68 PesepBHbIil ypox 1 bubmmorexa LIOK
https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo Teme: «BemecTBoO U XUMUYECKasT PEAKIIUS»

1.1

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHH: pacTBOp,
AIIEKTPOJIMTHI, HEAIEKTPOJIHTHI, AIIEKTPOIUTHIECKAs JAUCCOIHAITHS,
peaKkuu HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTumble nu HeoOpaTuMbIe peakuuu,
OKHUCITUTETbHOBOCCTAHOBHUTEIBHEIC peaKIum, OKHCITUTEIT,
BOCCTAHOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBIICHHE, aAJJIOTPOTIHS,
aMm(doTepHOCTh, XHMMHYECKasi CBSI3b (KOBaJCHTHAs, HWOHHAs,
MeTaJlJIN4ecKasi), KpHUCTaJUIMYecKasi peniérka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKiuu

1.2

HUIITIOCTPHUPOBATh B3aUMOCBA3b OCHOBHBLIX XMMHWYCCKUX MMOHIATHN U

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBIIATh YPAaBHEHUSI AJIEKTPOJIUTUUYECKON NUCCOIMALUU KUCIIOT,
Hiesioueld U CoJIeH, IMOJIHbIE M COKpalIEHHbIE ypaBHEHUS peakiuil

MOHHOTI'O OOMeHa

1.4

PacKpbIBATh CYIIHOCTH OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ

MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

IMPOBOAUTH paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH pe€akKuuun

ITo Temam: «Hemetamnnsl M UX COCAMHEHMS» U «MeTallbl U HX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (OMHCHIBaTh) oOOmME U cHenuduuecKue
XMUMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIas
OTHCAaHWE TpPUMEpPaMH MOJIEKYISAPHBIX W HWOHHBIX ypaBHEHUi

COOTBCTCTBYOIINX XUMHWYCCKUX peaKI_[I/Iﬁ




2.2

COCTaBJIATH YPaBHCHHA peaxunﬁ, MOATBCPIKAAOIMUX CYIIICCTBOBAHNC

T€HETHUYECKOI CBS3U MCKAY BCUICCTBAMU PaA3JIMYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOJXHOCTH ITPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/Iﬁ B pas3JIMYHbIX

YCIIOBUSIX

24

CIEAOBaTh INpaBUJIaM I[IOJIb30BAHHUS XUMHUYECKOW TMOCYIOH U
1a00paTOpPHBEIM 000PYIOBAHHUEM, a TaKXKe MpaBWJIaM OOpaIeHUs C
BEIIIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSMU IO BBIMOJTHEHUIO
1a00paTOPHBIX XUMHUUECKHUX OIBITOB IO TMOJYYEHUIO U COOMPAHUIO

ra3z000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKHCIIOTO Ta3a)

2.5

MMPOBOAWTL PE€aKHKU, MOATBCPKIAAIOIMINC Ka4eCTBEHHLI COCTaB
PAa3IMYHBIX BEIICCTB: PACIIO3HABATH OIIBITHBIM HYTCM XJiopuna-,
Opomun, womun, kapOoHat, ¢ocdar, cummkar, cyabdar,
TUAPOKCUIUOHBI, KATUOHBI aMMOHW, NOHbI U3YUCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u OKpyKaromas cpeiar»

3.1

pacKkpbIBaThb CMBICI OCHOBHBIX xuMuueckux mnoHstuil: [IJIK

BCIICCTBA, KOPPO3Usd METAJIIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpAI[MH MBICIUTEIILHON IEATCIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMaTH3allUIo,
BBISIBJICHHE TPHYMHHO-CJCJACTBEHHBIX CBS3CH — I HW3yd4CHUS
CBOMCTB BCIECTB M XUMHUYECKMX pPEAKIIM, €CTCCTBCHHOHAYUYHBIC
METOJIbl TO3HAHUS — HAONIOJEHWE, M3MEPEHHE, MOJCIUPOBAHUE,

AKCIIEPUMEHT (peanbHBIA U MBICTICHHBIN )




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

BemectBo n xumnueckas peakuus. [loBropenune

1.1

[Tepuonnueckuii 3axoH. Ilepronnueckas cucTemMa XUMHUYECKUX AJIEMEHTOB
J.W. MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKHUX JJIEMEHTOB TMEPBBIX TPEX TEPHOJIOB, KallUs, KaJBIUS U HX
COCIMHEHUN B COOTBETCTBHUM C TOJIOKEHHEM 3JIeMEHTOB B [lepnommueckoi

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BHAbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHX
pEemETOK, 3aBUCHMOCTh CBOWCTB BEHIECTBA OT THIA KPUCTAJUIMYECKOU
peméTk W BUJa XUMHUYecko cBsizu. Kiaccudukanus u HOMEHKIATypa
HEOpPraHMYECKHUX BellecTB (MEXIyHapoJHas U TpUBHAJbHAs). XUMHUECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKHUX

COGﬂHHeHHﬁ, IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKHUX BCIICCTB

1.3

Krnaccudukanus XuMu4eckuX peakuui Mo pa3andHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B peaklUU BEIIECTB, MO TeIioBoMYy 3(h(deKTy, 1o
W3MEHEHHIO CTENEHEH OKUCIIEHUS XUMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH,
0 YyYacTHIO Karajau3aTopa). OK30- M DJHIOTEPMUYECKUE PEaKIUH,

TEPMOXUMHUYCCKUEC YPABHCHUA. Ilousrue o CKOpPOCTHU XAMHYSCKOM pe€aKknuu

1.4

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusax. [lonsTtue o
TOMOT€HHBIX W TETePOreHHBbIX peakuuax. l[loHATHE O XUMHUYECKOM
paBHOBecuu. MDakTOphl, BIUSAIOUNINE HAa CKOPOCTb XUMUYECKOM peakluu U

IMOJIOKCHUEC XUMHUYCCKOI'O paBHOBCCHA

1.5

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu, SHCKTpOHHbIﬁ OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOM PCaKIuu. CocraBneHue ypaBHeHI/Iﬁ
OKHUCIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIOJIb30BAHUECM MCTOIA

QJICKTPOHHOT'O Oaranca

1.6

Teopm{ SHCKTPOHI/ITI/I‘-ICCKOI\/’I JAUCCOUaIIH. 3HeKTp0J’II/ITI:>I N HEOJICKTPOJIUTHI.
KaTI/IOHLI, aHUOHBI. MeXaHN3M JHUCCOLMAILINY BEIIECTB C Pa3jInIHbIMU BUAAMU
XUMHUYECKOH cBs3U. CTEeIICHb JAUCCOLMaIu. CunbHbIE U clTa0bIe QJICKTPOJIUTHI.
Peakuun mOHHOTO oOmeHa. YciaoBus IMPOTCKAHU A peaKLII/Iﬁ HMOHHOT'O 06MeHa,

IIOJIHBIC H COKpaH_IéHHBIC HOHHBIC YpPAaBHCHUA peaKuHﬁ. CBoiicTBa KHCJIOT,




OCHOBaHMH W COJIeH B CBETE MPEICTABICHUA 00 3IEKTPOIMTUYECKOM

nucconuranuu. KauecTBeHHbIE peakiiny Ha MOHbL. [loHATHE 0 rHuaponn3e coneit

1.7

XUMHUYECKUH SKCHEPUMEHT: O3HAKOMJIEHHE C MOJIEISAMU KPUCTAILTHYECKHX
PEmETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HEMETauioB (Tpadura u
ajMasa), CIOXKHBIX BEIIECTB (XJIOpUJIa HATPHS); UCCIICIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH pEaKkIuH OT BO3ACUCTBHUS pPA3INYHBIX (DAaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JIMCCOIMALIMM  KHUCJIOT, WIeNoYe W cosieli (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); TIPOBEJICHHE OIMBITOB, WILIIOCTPUPYIOUINX TMPU3HAKA
MIPOTEKAHMSI peaKkLUii HOHHOTO 0OMeHa (00pa30BaHUE 0Ca/IKa, BbIJEIEHHUE I'a3a,
00pa3oBaHUE BO/JIbl); ONBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHTEJBHBIX PEaKIUi (TOpEeHUE, PEaKIH PA3JI0KEHUS, COSANHEHMS);
pacrio3HaBaHWEe HEOPraHMYECKUX BEIIECTB C TMOMOIIBI0 Ka4eCTBEHHBIX

peakuuﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u nx COCIMHCHU

2.1

OO6mrast xapakTepucTuka rajsoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucienusa. CrpoeHue u (u3HUECKUe CBOMCTBa
MPOCTBIX BEIIECTB — rajioreHoB. XMMHUYECKHE CBOMCTBA Ha IMpHUMEpe XJopa
(B3auMoeiicTBHE ¢ MeTaulaM{, HEMEeTaJlJIaMH, IIelo4amMu). XJI0POBOJOPOI.
ConsiHast KMCJOTa, XHMHYECKHE CBOWCTBA, IMOJIyd€HUE, MPUMEHEHUE.
JelicTBue XJiopa W XJIOPOBOJOPOJA HAa OPraHu3M 4YesoBeka. Baxkneimue

XJIOPHUABI 1 UX HAXOXKACHUC B IIPUPOIEC

2.2

O6mras xapakrepuctuka dnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okuciaeHus. CTpoeHue 1 Gpu3nuecKue CBoicTBa
IPOCTBIX BEIIECTB — KHUCIOpOJa U cepbl. AJUIOTPONHbIE MOAM(DUKALUU
KHCJIOpOoJa U cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOA, CTPOCHHUE,
¢usnyeckue M Xumuueckue cBorcTBa. OKCHIBI Cepbl KaK MpeACTaBUTENIN
KUCJIOTHBIX OKcHJoB. CepHasi KUCI0Ta, (PU3NUYECKUEe U XUMHUYECKUE CBOMCTBA
(o0mmme Kak mpeacTaBUTeNs Kilacca KUCIOT U crieruduueckre). XuMHUUECKue
peakuuu, Jexaliyue B OCHOBE MPOMBIIIJIEHHOTO CIIOCo0a MOJIydeHHUs CepHOM
kuciotThl. [Ipumenenne. Conu cepHON KUCIOTHI, KAYECTBEHHAsI peakUus Ha
cynbdar-uoH. Haxoxnenue ceprl U €€ coeqMHEHUH B mpUpoje. XUMUYECKOe
3arps3HEHUE OKpYXKaroleil cpe/ibl COeANHEHUSIMU Cephl (KUCIOTHBIE IO,

3arpsA3HCHUC BO3AyXa U BOI[OéMOB), CIIOCOOBI €r0 NpeaAOTBPALLICHHUA




2.3

OOmast xapakrepuctuka 3meMeHTOB VA-rpymmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIEHUsA. A30T, paclIpOCTpaHEHUE B
npupoje, Gpu3nIecKue U XuMUYeckre cBoicTBa. KpyroBopoT azora B mpupoe.
AmMMHaK, ero (Qu3MYeCKHe W XUMHYECKHME CBOICTBA, IIOJydeHHE W
npumeHerre. Conam aMMOHUS, WX (U3WYECKHEe M XHUMHYECKHE CBOWCTBA,
npuMmeHenue. KauecTBeHHas peakius Ha MIOHbl aMMOHUS. A30THas KMCIIOTa, €€
noJjrydeHue, (pu3nuecKkre 1 XMMUIECKHe CBOMCTBA (00IIMe KaK MPEeICTaBUTENs
K1acca KUCIOT M crenuduueckue). lcmomp3oBaHue HHUTPATOB M COJei
aMMOHMSI B Ka4eCTBE MMHEPAJIbHBIX ya0OpeHuil. XuMHUecKoe 3arps3HeHHne
OKpYKaIoIllel Cpelibl COENNHEHUAMU a30Ta (KUCIOTHBIE 0K/, 3arpsi3HEHNE

BO3/1yXa, MIOYBHI U BOJIOEMOB)

24

®docdop, amorponHbie Moaudukanuu Gocdopa, Guzndeckne 1 XUMUUYECKUE
ceorictBa. Oxcua dochopa(V) u dochopnas kucnora, ¢duzuveckue u
XUMUYECKHEe CBOMCTBA, mosyueHue. Mcmons3oBanue (ochaToB B KadecTBE

MUHEpaJIbHBIX yI00peHH

2.5

O6mas xapakrtepuctuka sneMeHToB |VA-rpynnsl. OcOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCICHUA. YTIEpoJ, auIOTPOIHbIE
MOAU(UKAIIMN, PAaCHPOCTpaHEHUE B MpHUpoje, (Pu3NYecKue U XUMHUYECKHE
cBoiictBa. Ancopoumsi. KpyroBopor yriepoaa B npupoje. OKcuasl yrieposa,
ux (u3nyueckue U XMMUYECKHE CBOWCTBA, JACWCTBHE Ha YKUBbIE OPTraHU3MBI,
MOJIy4YeHHE U IPUMEHEHHE. DKOJIOTUYECKHE POOIEMbI, CBSI3aHHBIE C OKCUAOM
yraepona(lV); rumore3a rio0aabHOTO MOTEIJICHUS KJIMMaTa; MapHUKOBBIMA
sbdekr. YronpHas KucioTa U e€ CoiaM, UX (PU3MUYECKHEe U XUMHUYECKHE
CBONCTBa, MOJy4eHHE U MpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, IPOMBILIUICHHOCTH U

CEILCKOM XO3SMCTBE

2.6

HepBOHa‘IaJ'ILHLIe MOHATHS 00 OPraHUYCCKUX BCHICCTBAX KAK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, OTWJICH, alCTUJICH, 3TAHOJI, TIMICPUH, YKCYCHAas
KI/ICJ'IOTa). Hx cocTtaB M XUMHYECKOE CTPOCHHC. IlonaTtue o OHMOJIOTMYECKHU
BA’KHBIX BCHICCTBAX: KHUPAX, 6CJ'IK8.X, yriieBoax — W HUX POJIM B KHU3HU
YCJI0BCKa. MaTepI/IaHLHOG CANHCTBO OPTraHUYCCKUX W HCOPTraHUYCCKUX

COEIMHEHUN

2.7

erMHHfI, €ro (I)I/IBI/I"ICCKI/IC N  XUMHYCCKHC CBOﬁCTBa, MOJIY4YCHUE U
IPpUMCHCHUC. COC,[[I/IHCHI/I}I KpEMHUS B TIpUPOIC. OGH_[I/IG MMpEACTaBJIICHUA 00

OKCHIC erMHHH(lV) )51 erMHHeBOﬁ KHUCJIOTC. CI/IJ'II/IKaTBI, X HUCIIOJIB30BaHUC




B 6LITy, MCAUIIUHE, HpOMbIH_UIeHHOCTI/I. Ba)KHeﬁH.IHe CTpOI/ITeHBHbIC
MaTepHalbl: KEpaMHKa, CTEKIO, LEMEHT, OeToH, kene300eToH. I[IpoGiieMsr
0€3011aCHOT0 KCIIOJIb30BaHHS CTPOUTEIbHBIX MAaTepPHaOB B IOBCEIHEBHOM

KU3HHU

2.8

XUMUYECKUHN 3KCIIEPUMEHT: M3ydeHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISIHOM KHCJIOTBI; IIPOBEICHNE KAYECTBEHHBIX PEAKLUNA HA XJIOPUI-
WOHBI W HAONIOICHHE NPU3HAKOB HMX IPOTEKAHHS; OMBITH, OTPAKAIOIIUE
¢bu3nvecKre 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COCIMHEHUH (BO3MOYKHO
HCII0JIb30BAHNE BMJIEOMATEPHANIOB); O3HAKOMJIEHHE C 00pa3liaMH XJIOPHIOB
(raoTeHn1I0B); O3HAKOMJIEHHE C oOpas3liaMu cepbl U €€ COCTUHEHUSIMHU
(BO3MOXHO WCIOJIb30BAaHUE BUJIEOMATEPHANIOB); HAOMIOJEHUE IIpoliecca
o0yriMBaHUs caxapa MoJ JAeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI;
M3Y4YEeHHE XMMHUYECKUX CBOMCTB pa30aBIIEHHON CEpHON KHUCIIOTHI, IPOBEACHNE
KaueCTBEHHOW peaknuu Ha cyiabdar-uoH u HaOJIOACHHE NpHU3HAKa e€
MPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3MUECKUMHU CBOMCTBAaMU a30Ta, pocdopa u ux
coeMHEHUN (BO3MOXXHO HCHOJIb30BaHUE BHJI€OMATEpUaNoB), oOpa3amu
a30THBIX U (pochOpHBIX YIOOpEHUH; OTYyICHHE, COOMPAaHKE, PACTIO3HABAHKE
U U3y4eHHE CBOMCTB aMMHUAKa; IPOBEIECHHE KAaUeCTBEHHBIX PEaKkLUil Ha MOH
aMMoHusT U (¢QocdaT-MOH U U3yYCHHME MPU3HAKOB MX MPOTEKAHHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO (BO3MOYKHO
UCIOJb30BAHNE BHJICOMATEPUANIOB); M3Yy4EHHE MOJIENIeH KpPUCTAJUIMYECKUX
peméTok anMasa, rpadura, QyIepeHa; O3HAKOMIIEHHE C IIPOLIECCOM
azicopOLMK pacTBOPEHHBIX BELIECTB AKTMBUPOBAHHBIM YITIEM M YCTPOICTBOM
IPOTUBOIa3a; MOJy4YeHUe, cOOMpaHue, paclo3HaBaHUE U M3y4EHHE CBOMCTB
YIJIEKUCIIOrO Ta3a; NPOBEJEHUE KayeCTBEHHBIX peakluii Ha KapOoHaT- |
CHJIMKAaT-UOHBbl M M3Y4YEHHUE IPHU3HAKOB MX IPOTEKaHUS; O3HAKOMIIEHHE C
OpOAYKIMENH CHIIMKATHOW IMPOMBIIIJICHHOCTH; PELIEHUE KCIIEPUMEHTAIBHBIX

3a7a4 1o TeMe «BaxkHelne HeMeTallJIbl U UX COSIUHCH UsI»

Mertanisl 41 UX COSTMHEHUS

3.1

OO01as XxapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHHUHU
ux nojoxeHus B llepuonnueckod cucreMe XUMHUYECKHX 3jieMeHTOB JI.H.
MeneneeBa u ctpoeHus aroMoB. CTpoeHHne MeTauioB. MeTtajuinueckasi CBsA3b
U METAJUIMYECKash KpUCTAJUIMYECKass pEemIETKa. DJIEKTPOXUMUYECKUUA PNl

HaHpH)KCHI/Iﬁ METAJIJIOB




3.2

du3nueckue U XMMUYECKHe CBOHCTBA MeTalIoB. O0Imue crioco0bl MoTydeHus
MeTaiuioB. [loHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI UX OT
Kopposun. CruiaBsl (CTalb, YyT'YH, JIOPATIOMHUHNAN, OpOH3a) M UX IPUMEHEHHE

B OBITY M TPOMBIIIIICHHOCTH

3.3

[Ilenouynsle MeTamisl: nosoxkeHue B [lepuoauueckoil cucteMe XMMHUYECKHX
anemenToB /[I.1. MenneneeBa; CTpoeHHE UX aTOMOB; HAX0XKJACHUE B IIPUPOJIE.
duznyeckue U XMMUYECKHUE CBOMCTBA (Ha puMepe HaTpus U Kayns). OKCUabI
U TUAPOKCUIbl HaTpusi U Kanus. [IpuMeHeHMe IEeIOYHBIX METaIOB U X

COEIMHEHU

3.4

IllenoyHo3eMeNbHbIE METAJIBI MarHui W KajJdblIMA: TIOJOXEHHE B
[Iepnognueckoit cucremMe xumuueckux dsmeMeHToB JI.M. Menneneesa;
CTPOEHHE MX aTOMOB; HaxOXKJAeHUE B mpupoje. Ouzndeckne U XUMUYECKUE
CBOWCTBA MarHusi W KaJblusl. BakHeWmme coenuHeHUs] Kalblus (OKCHI,

TUAPOKCHU, coin). KECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEeHHsI

3.5

AnmroMuHM: ToN0keHre B [lepromyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
.M. MeHnneneeBa; CTpOEHHE aToOMa; HaXOXJICHUE B mpupojae. Ouszndyeckue u
XUMHYECKHE CBOWCTBa amiOMUHUSA. AMQOTEpHBIE CBOICTBA OKCHIA |

THIPOKCH]IA ATTFOMUHUS

3.6

Keneszo: nonoxenue B [lepuoanueckoit cucteMe Xumuiyeckux 3yementon .M.
MenieneeBa; CTpOSCHHE aTOMa;, HaxoXJAcHHE B mpupojge. dusmdeckue u
XUMHUYECKHUE CBOMCTBA jkene3a. Okcuapl, ruapokcuabpl u comu sxenesza(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTYYCHHE

3.7

XUMUYECKUH IKCIICPUMEHT: 03HAKOMJICHHE C 00pa3iaMy METaJJIOB U CILIABOB,
uX (U3NYECKHMMHU CBOWCTBAMU; M3YYEHHUE PE3YJIbTAaTOB KOPPO3HU METAJLUIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPUAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHSI OKCHJA KalbllUd © HATpus C BOJOH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB); MCCIICIOBAHUE CBOWCTB KECTKOM BOJIBI;
mpolecca TOPEHHUs Kelle3a B KHCIOpoAe (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBECHHBIX PEAKIIUN Ha MOHBI
(MarHus, Kamelus, amoMuHus, nuaka, xenesa(ll) u xenesa(lll), mexu(ll);
HaAOII0/ICHNE U OTIMCAHKE MTPOIIECCOB OKPAIINBAHUS TJIAMEHU MOHAMHU HATpPUS,
Kagus W KanblMs  (BO3MOXXKHO  HCHOJBh30BaHHE  BUAEOMATEpUAIIOB);
uccienoBaHre aMm(OTEpHBIX CBONCTB TMAPOKCHAA aFOMUHUS U THAPOKCUAA
[IMHKA; pElIeHNEe SKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHelIne MeTaibl

1 nX COCIUHCHU)




XHUMHS U OKpYKarolias cpena

4.1

Hoseie maTepuansl 1 TEXHOJIOTMU. BellecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YEJIOBEKA. XUMUA U 3I0pOBbE. be30MmacHoe UCnoIb30BaHUE BEILIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBast momolb Mpu XMMHYECKHX OXKOTaxX U

OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TIpaMOTHOCTH.  XUMHUYECKOE  3arps3HEHUE
okpyxatomeit cpeanl [IJIK. Posib XumMuu B perieHuu K0JIOTHYECKUX TPoOem.
[IpupoaHble MCTOYHUKU YIIEBOJOPOAOB (yroyib, MPUPOIHBIA ra3, HedTh),

MIPOJIYKTHI UX NEPEepabOTKU, UX POJIb B OBITY U MPOMBILILIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: N3y4yeHHe 00pa3lioB MaTepHaoB (CTEKIIO, CIIIaBbl

METaJJIOB, MOJIMMEPHbIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HABAa€MOCTH SIBIGHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYphl U NPaKTUYECKOU
NEeSATEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOIIECTBA;

IIOHMMAaHHUE MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAyY4YHBIX MCTO/JIaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMEHTAJIBHBIX U
TCOPECTUYCCKHUX MCETOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  IJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON NEATEIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JTOCTH)KCHUSX
XUMHYECKOH HAayKH, YTO IMO3BOJUT OOYYArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyaymed  mpodecCHoHAIbHOU
NESITEIbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIFHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETo

o01ero oOpa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BaO)XHEHIINE XUMUYECKUE IOHATHS: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OHOPOAHAS U
HEOJTHOPOJHAsl CMECh, OTHOCHUTEIBHBIE aTOMHAs U MOJEKYISIpHas
Macchbl, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIPDHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb (CPEIHss), XUMHUYECKas
peaknys, peakUuu COCIUHEHMs, pPEaKUUHM pPas3JIoKEHHs, pPEaKLuu
3aMeIlleHNs], peaklul oOMeHa, TeIUIoOBOM 3((EeKT peakiyu, 9K30- U
9HAOTEPMHUUYECKUE PEAKIMH, PACTBOP, MAaccoBasi OISl XMMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad JOOJII W  IPOUCHTHAaA




KOHIICHTPALUsA BEIECTBA B PACTBOPE, PO aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTai b, PaJHyC aToOMa, BaJEHTHOCTb, CTEIECHb
OKHCIICHHs], XUMUYECKAs CBSA3b, DJIEKTPOOTPULIATEIILHOCTD, IOISAPHAs
U HENOJSApHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pEIIETKA (ATOMHAs!, MIOHHAs, METAIUIMYECKasl,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEIEKTPOJIUT,
AIEKTPOJUTHYECKAs MCCOLUALUs, PEaKUUMM HMOHHOIo OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peakiHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHHUS MacChl,
nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUH  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJIUTUUECKOU JTUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TMPaBWJIBHO WCIIOJIb30BaTh HW3YYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TPOJYKTHI  IMEpepabOTKH  MPHUPOJTHBIX  HCTOYHHUKOB
YTII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ras3a, HeTH) B OBITY, CEIbCKOM
XO3SCTBE, HAa MPOM3BOJICTBE M TOHUMAHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJIEBOJOB  JUIi  OpraHM3Ma  YEJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJAHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIUX

y‘le6HBIX IpeaMETOB

3.3

HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOpPMaLUU
0 XMMUM (HaydyHas M Hay4YHO-TIOMYJISpHas JIUTeparypa, CIOBapH,

CIIPaBOYHHMKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HX
NpeBpaliCHUAX W  [IPAKTHYCCKOM MMPUMCHCHHUN H  YMCHHUC

HCIIOJIb30BaTh €€ s peuicHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4




BH&I[GHI/IG OCHOBaMH MOHSITHUMHOI'O arrmapara U1 CHUMBOJIMYCCKOTO

SI3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMUYECKHX BEILIECTB,

‘ YpPaBHEHUM  XMMHUYECKUX PEAKLUUN; OCHOBAMH XHMHYECKOU
HoMeHkyIatypsl (IUPAC 1 TpuBnanbHOi)
YMeHne 0ObSICHATh CBSI3b MOJIOKEHHS eMeHTa B [leproanyeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sjpa, oOIIee Yucio
SJIEKTPOHOB), PACIPEICICHHEM 3JICKTPOHOB IO SHEPTreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX IEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBinenne O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX IJIEMEHTOB (paJlyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IOJIOXCHHS 3JICMCHTOB B
[lepuoguueckoit cucrteMe (B MallbIX TMEpUOAAX H  TJIABHBIX
MOJTPYIax) U JIEKTPOHHOTO CTPOCHHS aTOMa
7 Ymenue knaccuuuupoBarth:
7.1 XUMHYECKHE ITIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIEeCTBA
7.3 XUMHUYECKHE PEaKIIUU
8 YMeHue onpeaensrTh:
81 BaJICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, 3apsi
' MOHA
8.9 BUJT XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B
' COEIMHEHUSIX
8.3 XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHUCJIMTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBarh (pU3nuecKkue U XUMUYECKUE CBOMCTBA:
MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOJOPOJ, rpadur, anmMas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHUMH,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
9. aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U TUIPOKCHIBI

metanoB |-llA rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOMCTBAa BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

93 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IPOTCKAHUS
XHUMHWYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUSIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEAKIUH,
B TOM YHUCJIC:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIacCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MTOATBEPKTAIONIUX TEHETHUSCKYIO B3aUMOCBSI3b MY HUMHU
11 YMeHue BBIUUCIATD (MIPOBOTUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISPHYIO M MOJISIPHYFO MAacChl BEIIECTB,
' MacCOBYIO JOJII0 XMMHUYECKOTO AJIEMEHTA B COCMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 [0 ypPaBHEHHUSM XHMHMYECKUX PEAKIUl U HAXOAUTh KOJIMYECTBO
' BelIeCTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJIaMHU  HAY4YHOTO TMO3HaHWs (HaOnoJeHueE,
12.1 U3MEpEeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) PU U3YUYECHUH BEIIECTB
' U XMMHYECKUX SIBJICHHM;, yMeHHe CchOpMyIUpoBaTh MpodiIemMy u
PEUIOKUTH MYTH €€ PeIIeHUs
s Oe3omacHON paboOThl C XMMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H U J1abopaTOpHBIM 000pyIOBaHUEM
paBUJIaMU 6€e301acHOTO oOpaieHus c BEIIECTBAMH,
UCTIOJIb3YEeMbIMU B TIOBCEAHEBHOMW JKU3HH, TIPaBUJIAMH MTOBEJCHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;

INOHUMAHUEC Bpcaa (OHaCHOCTI/I) BO3JICHCTBUS Ha KUBBIE OpraHnu3MbI
OHpC)ICJ'IéHHLIX BCIICCTB, CII0co00B YMCHBIICHUA 151

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JIEHCTBUSA




13

Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUWA U OCYIICCTBJICHUSA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUA XUMUYECKUX PEAKIIUI

13.2

M3y4eHHE CIIOCOOO0B pa3JielIeHus cMecel

13.3

IOJly4eHUE KHCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IIOIy4EHUE
BOJIOPOJIa U U3y4EHHUE €r0 CBOICTB; MOJIy4EHHE YIIIEKUCIOTO raza u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIIOpaH)Xa U
denondranenna) 1l ONpeneNeHns XapakTepa cpesibl B pacTBopax

KHCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOMCTB HEOPTaHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBUS KUCIIOT C METaJUIaMH,
OKCHIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPHUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO MeTajyla JPYrMM U3 pacTBopa COJIH;
uccienoBaHe amQpOTEepHbIX CBOMCTB THUAPOKCUAOB AIIOMHHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUX COCﬂHHGHHﬁ)); ((3H€KTpOHHTquCKaH
AUCCOL A, «Baxunelmue HeMeTallIbl U HUX COCOUHCHUA ,

«Baxxnennne MeTalIbl M UX COCIUHCHU A

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKaHHs peakuii HOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIuy Ha
IPUCYTCTBYIOLIME B BOJHBIX pacTBOpax HMOHBI: XJIOPUI-, OpOMHI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI AMMOHMS, MAarHusl, KaJbIHsl, aTFOMUHMS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenne:




NpPEACTaBIATh Pe3yiabTaThl 3KCIEpUMEHTa B (OpMe BBHIBOJOB,

141 JI0Ka3aTelbCTB, TPaUKOB M TAOIUI] M BBIABISATH SMIUPUYECKHE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBA3M  MEXJAYy  peaJlbHO  HaOII0AaeMbIMU
14.2 XMMHYECKUMHU SBJICHUSMU M IPOLIECCaMU, TPOUCXOJSALUIUMH B

MaKpo- ¥ MUKPOMHPE, OOBACHATH IPUYHUHBI MHOTOOOpa3usl BEIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue dsneMeHTbl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTeNNbHAs aTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA Macca. Maccosas J0JI1 XUMHUYECCKOT'O 3JIEMECHTA

B COCIMHEHUH

1.5

KonuuectBo BemectBa. Monb. Monsipaass macca. MousipHbIii 00bE€M Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusznyecknue W XUMHUYECKUE SBICHUS. XHUMHUISCKAs peaKknusa nu eé IIPpHU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonunueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

2.1

[lepuonuueckuit 3axoH. Ilepuoauueckas cucTteMa XHUMHYECKHUX SJIEMEHTOB
JA.N. Menneneesa. [lepuonsr u rpynmbl. @U3HYECKUN CMBICT MOPSIAKOBOIO

HOMEpa, HOMEPOB II€pUoJa U I'pyIIibl 2JICMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
JNIEKTPOHHBIX 000J04YeK aToMOB TepBbIX 20 XUMHUYECKHX OJIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kajluid, KaJlbLUAg (paz[I/cha aTOMOB, OJJICKTPOOTPpULIATCIbHOCTH,
MCTANIMYCCKUX MW HCMCTAIMYCCKUX CBOﬁCTB) U HUX COCAUHCHUM B
COOTBETCTBHH C IIOJIOKCHHUEM OJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBg3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAUTMYECKUX PEIIETOK (aTOMHas, HMOHHAs, MeTauIMuecKasi),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHYECKON CBA3U

Baxwueiine npencTaBuTeNd HEOPraHMYECKUX BellecTB. Hemertamisl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX COCIMHEHUMN: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHMN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHUSA);
KHACIOT (KUCIIOpOJCONIepKaie ¥ OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); coJIel (CPEAHMUX U KUCIIBIX)

4.2

@uU3NYECKUE W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyueckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJIud, Mardivis U KajJblus, aJJFOMUHUS, KEJIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHYECKHAE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue U XUMHUECKHE CBOMCTBAa OKCHI0B HemeTamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). [Toaydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cporictBa okcuaoB: metawioB IA-IIA rpynn, muaka, meau(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX TMAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIOMHHHUSA, >Kene3a, LuHKa). [logydyeHne OCHOBaHUH W

aM(bOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOH, KpeMHHEBOM, yronbHOU. OcoObie
XMMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHON CEpHOM W a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOJd, KHUCIOPOAa, aMMHAKa,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HonyquI/Ie aMMMakKa, cepH0171 Y a30THOM KHCIIOT B MIPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XuMUYeCKIX peakIfii o pa3InYHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3(PQEKTy, MO

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX AJICMESHTOB

5.2

TermnoBo#t 3pPeKT XUMHUYECKOH pEeakuH, TEPMOXUMUYECKHE YpaBHEHHS.

DK30- U SHI0TEpMUYECKHE peakuuu. TepMoXuMHUYecKre YpaBHEHUS

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTAaHOBUTEIH.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJICHHUS.  OJIEKTPOHHBIM  OayaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHUECKON quccorranuu. KatnoHbsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIEKTPOoJIUThI. CHUIIBbHBIC U cl1a0ble AIeKTPOInuThl. CTENeHb MUCCOIaIlin

5.5

Peakiun moHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKInii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYKarolias cpeia

6.1

BemiectBa u marepuanibl B IMOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMMHUYECKUX PEAKIHMi B J1TA0OpaTOpHH U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXaromiel cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HeHUE TMOYBbI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 MpEeAOTBpAIlCHUs
[Ipenenbuas momyctumas koHneHtparus BemectB (I1JIK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX Mpobiem. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenwue cepsl, a3ota, hocdopa, yriepoaa, KpEMHHUS U UX COCITUHCHHUN B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMeHeHue
METAJIJIOB M CIUIABOB (CTalb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTUHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HePTH),

MPOIYKTHI X TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTINLICPHUH, YKCYCHast I(I/ICJ'IOTa).
[ToHsATHE 0 OMOJIOTMYECKN BaXKHBIX BCHICCTBAX: KUPAX, Gemcax, YIJICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSIM
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