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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIero 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (defepanbHOi paboyelt mporpaMMbl BOCIIUTAHUS
U C Y4ETOM KOHIEMIUM TMpenojaBaHusi ydyeOHOro mpeameTa «XUMHUS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu na€T TpEACTaBICHHE O MLENIAX, OOleld CTpaTeruut
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
NpeayCMaTPpUBACT pACOpPECICHUE €ro Mo KilaccaM U CTPYKTYPUPOBAHHUE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJUYECTBEHHBIC WU
KaueCTBCHHBIC XapaKTEePUCTUKHU CoJIepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaronIuXxcs, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IpOorpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel M3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTH OOYYaromerocss MO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUH CIIY’)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PECHHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poiib UrparoT (QopMUpYEeMble XUMHUEW TMPEJCTABICHUS O B3aWMOIPEBpPAIICHUSIX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealiM3aliii  BO3MOXKHOCTEH  JJIT  CaMOpasBUTHA U
dbopMupoBaHUs KYJIbTYPhI JUIYHOCTH, €€ 00IIeH U (YHKIIMOHAIIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOy4JalIuxcsi, HABBIKOB HMX CAMOCTOSITENIHOM  y4eOHOW  JesTeNbHOCTH,
AKCHEPUMEHTAJIBHBIX M MCCIEIOBATEILCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM KU3HM, TaK U B IPO(DHECCHOHATBHON AESTEIIEHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsSI1a HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMU XUMUU OOECHEUMBAIOTCS CHEUU(DUKOM
colepkaHusi  y4eOHOTro  mpeAaMeTa, KOTOpBIM  SBIsETCS  MEeNaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAYKM XMMHUH Ha ONpPENEIEHHOM dTare e
pa3BUTHUSIL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIero 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TIOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa coiepkaHus MpOrpaMMbl MO XUMUU CPOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOro monaxonaa Kk e€ uzydeHuto. CoJepkaHue CKIaJbIBACTCS U3 CHUCTEMbI
MOHSITHM O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUN O XUMHUYECKOU
peakuuu. OO0e OTH CUCTEMBl CTPYKTYPHO OpTraHM30BaHbl 1O MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoamnueckoro 3akona J[. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

— YUYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TMpeACTaBICHUN 00 DSIEKTPOJMTUYECKONW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PpPACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K APYTOMY, BBITIOJHSISL QYHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TIOJTyUYEeHUS U3y4aeMbIX
BEIIECTB.

OcBoeHHME TMPOrpaMMbl [0 XHMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJIEHUS O XUMUYECKON COCTABIIAIONIEH HAYYHOU KaPTUHBI MUPA B JIOTHUKE €€
CUCTEMHOM MPUPOJIbI, HEHHOCTHOI'O OTHOLIECHHS K HAyYHOMY 3HAHHUIO U METOJAM
MO3HAHUS B Hayke. V3ydeHue XUMHUU NPOUCXOAHUT C NMPHUBICUYEHHEM 3HAHUU U3
paHee W3YUYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpyKalomuil MUp»,

«buonorus. 57 knacce» u «du3nka. / Kiacey.

[Ipy wW3ydeHWHW XUMHHM TPOUCXOAUT (OPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NEATEeNIbHOCTHU YEJI0OBEKa U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. 3aJa4a
y4eOHOro MpeAMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMUYECKHX 3HAHUNH —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB ¥ TEOPETUUYECKUX MOJIOKEHUM, TOCTYIMHBIX
00001IeHN MHPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHUS TPH HW3YYCHHUU BEIIECTB U
XUMHUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHMH B Yy4eOHO-NIO3HABATEIBHOW U Yy4yeOHO-HCCIEAOBATEIbCKOM
JEeSATENbHOCTH, OCBOEHUMU NPAaBWII O€30MacHOr0 OOpallleHuss C BEIIECTBAMH B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKKUe LIEHU, KaK:

— (opmupoBaHHE HHTEIJIEKTyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATUIO PELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HamnpaBJIEHHOCTh OOyYEHHMs] Ha CHCTEeMAaTHYecKoe MpHOoOIIeHUE
oOydJarommxcs K CaMOCTOSTEIbHOM MO3HABATEIbHON AESATENBHOCTH, HAYYHBIM
METOJIaM TO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO M PA3BUTHE CIOCOOHOCTEW K
XUMUU;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yYarOIIUMHUCS
OMbITAa PAa3HOOOPA3HON NEATETbHOCTH, IMO3HAHMS M CaMOIMO3HAHUS, KIFOUEBBIX
HaBBIKOB (KIFOUEBBIX KOMIIETCHIIHMI), UMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JESATCIHHOCTH,

— (¢opMmupoBaHue oOmEed (YHKIUOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SBIICHUS
OKPY’KaoILEro MHUpa, WCIOJb3Yys 3HAHUS U OMbIT, MOJYYEHHBbIE NPU H3YyUYEHUU
XUMHUH, IPUMEHATh UX IPU PELICHUH ITPOOJIEM B TOBCEIHEBHOM KU3HU U TPYI0BOIl
JesITeNIbHOCTH;

— (QopmupoBaHue y 00y4aromMXCsi T'yYMaHUCTHUYECKUX OTHOLICHHH,
NOHUMAHUSl LEHHOCTU XMMMYECKUX 3HAHUM U1 BBIPAOOTKH HKOJIOTUYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYNOBOM JESATENIBHOCTH B LEIAX
COXpPaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOGWiIs U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

Oob11ee ynciio 4acoB, OTBEIEHHBIX ISl U3YUEHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmero obpasoBanus, coctaBiser 136 gacoB: B 8 kimacce — 68 ywacoB (2 daca B
HeJnelno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



HPS0
CyIIHOCTh PErMOHATBFHOIO MOJXO0/A 3AKII0YACTCS B OTPAKEHUHU CIEHU(PHUECKUX Mpobdiem
COZICp)KaHUU XHMHUYECKOTO 00pa3oBaHUs.

peruoHa B Hcnonw3oBanuu KpacBCAYCCKOIo

Marepuana. BKIIOUEHHE PErHMOHAJIBbHOIO COJEP/KAHMS CTAHOBUTCS BAXHBIM CpPEIACTBOM
BOCIIUTaHUs M 00y4eHUs], HICTOYHUKOM Pa3HOCTOPOHHMX 3HAHUM O KU3HU PErnoHa 1 BCEH CTPaHBI,

LIUPOKOI apeHO! MPUMEHEHNs 00y4YarolMMUCS NOJyYEHHBIX 3HAHUM U YMEHUH Ha MIPaKTHUKE.

Peanuzanus HAIIUOHAJIBbHBIX, PEruoHAJbHBIX H J3THOKYJ/IbLTYPHBIX ocodennocreii B 8-9

KJ1acce.

8 knacc

Ne ypoxka

Tema ypoxka

Conepsxanne HP20O

4

Uucrele BemectBa U cMecu. CriocoObl pa3eneHus
cMeceH.

IIpupoaHbIE NCTOYHUKHN
MMATHLEBOI BOJIBI B

r Yenabuncke. CnocoObl
OYHCTKHU TPUPOTHOU BOJIBI,
JTUCTUJUTMPOBAHHAS BOJIA U €€
MOJTyYEHUE.

HpOCTBIe 1 CJIOKHBIC BE€IICCTBA.

MectopoxaeHue pya
LOBETHBIX 1 YCPHBIX MCTAJLJIOB
Ha TEPPUTOPHUH 0OJIACTH.

16

3aKoH COXpaHCHU MACChI BCIICCTB.

[IpeBpaiieHue BelecTB
MIPOUCXOISIINE B TPUPOJIE

B PE3YJIbTATE XO3SIMCTBEHHON
JEeSITeTbHOCTH
YeJIoBeKa.

21

Bo3znyx —cmech razoB. CocraB  BO3myxa.
Kucnopon- anemeHT u npoctoe BemecTBo. O30H.

buonornueckas posib
KHCJIOpOJia U 030HA B

JKUBBIX OpraHu3Max.
[Tpou3BOCTBO U IPUMEHEHUE
KHCJIOpOJia B METAJTYyPrUu.

25

TormmBo.(HedTh, yroyib,M METaH) 3arps3HCHHE
BO3/yXa, CIIOCOOBI €ro MPeI0TBPAICHHSI

3arpsi3HeHue BO3ayXa,
yCUJIEHUE TAPHUKOBOTO

s dekra, pazpylieHue
030HOBOTO CJIOSI.

46

Conu(cpexxnue): HOMEHKJIATypa, CIIOCOOBI

IMOJIY4CHUS, XUMHYCCKUC CBOlCTBA

MecTopoxxaeHue MUHEPAJIOB
Y TOPHBIX TIOPOJI B

peruone. Coyu B cocTaBe
MHUHEPAIbLHOMN BOJIBI.
KucmoTHble OKIH HX
MIPOUCXOKICHHE.

48

I'enetnueckas CBA3b MCKIY Ki1acCcaMu

HCOPTraHNYCCKUX COCJIMHECHU.

[Tpumepb! npUMeEHEeHUs
OKCHJIOB B OBITY M Ha
HOpeNpUATHIX 001aCTH.
Vcnosap30BaHue OKCUIOB
MeTaJula Kak XxpoMo(OpoB Ha
YenssOMHCKOM
JAKOKPACOYHOM 3aBO/JIE.




Peanu3anus HAIIMOHAJIBbHBIX, PCErHOHAJIBHBIX H 3THOKYJIbTYPHBLIX ocodennocreii B 8-9

KJ1acce.

9 knacc

Ne ypoxka

Tema ypoxka

Conepxanune HPO0O

10

Teopuss ~ 3IIEKTPOJIUTUYECKOU
CusibHbIC U c1a0bIe AJIEKTPOIUTHI.

Jucconualnuu.

buorenHas posb HOHOB
HaTpus, XJIopa u JIp.

Ponp nonoB Boopoaa B
IIATaHUH PACTCHUH.
3a0oJieBaHUE CBSI3aHHBIE C
HEJ0CTaTKOM U

130BITKOM HOHOB.

11

HoHHbIE ypaBHEHUS peakuil.

DOu3noI0rNYeCcKre CBOMCTBA
MMOYB, X BIIMSHUE

Ha )KU3HEAESTENLHOCTD
PacCTUTEIBHOTO U

KUBOTHOTO OpPTaHU3Ma.
XHUMHAYECKHE METOIbI OUUCTKH
CTOYHBIX BO/JI

B PETHOHE.

25

Oxcunpl cepbl. CepHasi KHCIIOTa, (PU3UUECKHE H
XUMUYECKHE CBOMCTBA, MPUMEHEHHE.

Macutabl 3arpsi3HeHUs
aTMocQepbl peruoHa,
BO3MOJKHBIE ITOCIIEICTBUSI.

26

XUMUYECKHE peaKkluu, JeKalldie B OCHOBE
MPOMBIIIIJIEHHOTO croco0a TMOJy4eHHs] CEepHOM
KHCIIOTBIL. XuMudeckoe 3arpsi3HEHUE
OKpY’KaIoIllel Cpeibl COEAMHEHUSIMHU CEPBHI.

HesrenprOCTh UenssOMHCKOTO
IIMHKOBOTO 3aBO/Ia.
[Ipou3BOaCTBO CEPHOI
KHCIIOTHI.

Ouncrka Bo3ayxa r
YenssOUHCKa OT OKCHJIOB
CEpHI.

49

Illenouno-3eMeIbHBIC Kbl U

MAarguii.

MCTaJIbl -

[Ipumenenne coenMHEHUM
KaJbLIUs, MarHHUs BKQYECTBE
(hII0COB, CTPOUTENHHBIX
MaTepHaoB

54

AJTOMUHUN.

[lpumeHenne  amOMHUHHS B
OBITY,
HPOMBIIIIEHHOCTHBOKCHTOBBIE

pyaauku (r KOxxHoypanbck)

57

Oxkcuapl, TUIPOKCUABI W coiu skeneza(ll) u
xkenesa (111)

[TpumeneHwue xemnes3a 1 ero
CIUIaBOB B OBITY,
IPOMBIIIIEHHOCTH. Potb
Kele3a B )KU3HEIeATEIbHOCTH
OpraHu3MOB.




COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKHUE OHATHS

[Ipenmer xumuun. Poib XMMUK B )KU3HU 4YEIOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. PU3NMYECKHE CBOMCTBA BELIECTB. ATpPETaTHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 MeTO/axX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BJIeMEHThl. CHUMBOJIBI XUMHYECKHX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas popmyna. BaaeHTHOCTh aTOMOB XMMUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COC/IMHCHUU.

KomuuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHHI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

OuU3NYECKUe U XUMUYECKHUE SIBJICHUS. XUMUYECKas peaklus U €€ MPU3HAKHU.
3aKOH COXpaHCHHS MacChl BEIIECTB. XHMMHYEeCKHUe ypaBHeHHs. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ 1abopaTOpHBIM 00OpPYIOBAHUEM, U3YYEHUE U OINKCAHUE
¢uznuecknux CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUTaBI€HHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTON) SBJICHUM, HaOMI0ICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakluil (pa3inokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHHUe THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3eieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
comy, HaOMIOJEHWE W  ONHWCAHME  pPEe3yJbTaTOB  IPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHUE MOJEJIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 37eMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kuciopoja B mpupone, (U3NYECKME M XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHus). Okcupasl. Ilpumenenue xucnopona. CrnocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TemnoBoil 3(p(EKT XUMUYECKOM peakUuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: Yrojb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxkaenue Bogopoaa B Ipupoze,
dbu3nYecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOOKI MoTy4YeHus. KucioTe
U COJIH.

Monsipabiii 00BEM ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHHSIM.

Odusznyeckue CBOMCTBA BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpUpoOZi€ U B KU3HU 4eloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  cosieoOpa3ytonie  (OCHOBHBIE, KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpaszyromue. Homenkiarypa okcuaoB. Duzmueckue U XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimaTypa ocHoBaHUW. PuU3NUECKME M XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axktuBHoctm MetauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkinarypa coneid. @U3NYeCKue U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBs3b MEXKAY KJIACCAMU HEOPTaHUUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUs KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHS W
MpeKpalieHus ropeHus (1mokapa), 03HaKoMJIEHHE ¢ 00pa3liaMy OKCHIOB U OTIICAHHE
UX CBOMCTB, MTOJIy4€HUEe, COOMpaHue, pacClio3HaBaHUE U U3YUEHUE CBOMCTB BOJIOPO/Ia
(ropenue), B3aumojeiictBue Bogopoaa c¢ okcuaoM wmeau (II)  (Bo3moxkHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIO/IEHHE 00pa3OB BEIIECTB KOJIMYECTBOM
1 ™Momb, wWccnenoBaHWE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, NMPUTOTOBIIEHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM JOJNEU
pPacTBOPEHHOIO BEIECTBA, B3aUMOJICUCTBHE BOABI C METalIaMH (HATpUEeM u
KaJbliieM) (BO3MOXHO HCIOJB30BaHUE BUJIEOMATEPUAIIOB),



uccinenoBaHue oOpa3lOB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
n3yueHue B3aumoencTus okcuaa menu (I11) ¢ pacTBopoM cepHOM KUCIOTHI, KUCTOT
C METaJulaMH, PEaKUUid HEUTpalr3alny, MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECCHEHHE OJHOTO MeETajjla JpyruM W3  pacTBOpa COJIM, PEUICHHE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxHeline Kiacchl HEOPTraHUYECKHX
COCIIUHEHUIY.

Hepuoagnuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtpoeHue aromoB. XMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(PUKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEOYHBIE U IIEIOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHUJIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /l.
N. Menpneneesa. Kopotkonepuoanas u qiuuHHoniepuoaHas popmsl [lepuoandeckoi
cuctemMbl xuMuueckux sneMeHToB J[. M. Menneneesa. Ilepuoasl u rpynmsl.
DU3NYECKU CMBICIT MMOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIa U TPYIIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04e€K aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHS paJnyca aTOMOB XUMHUUYECKUX JJIIEMEHTOB,
METAUINYECKUX U HEMETAINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoandeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJI1 Pa3BUTHs HaykKu W mnpaktuku. [[. 1. MeHueneeB — yd€HBIN H
rpakIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMNOJSIpHAs) CBA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporuiecchl okucieHus: U BoccTaHOBIEHHs. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHE OO0pa3IOB BEMIECTB METANIOB W HEMETaJUIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PAaCTBOPaMU KHCJIOT W IIEJIOYEH, MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPHUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIUU
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunie ceasu



Peanuzamusa MeXnpeaMeTHbIX CBSI3€M NpPU HM3YyYEHUHM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BAHHE KaK OONIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO01mue ecTecTBEHHO--HAyUYHbIE TOHSATUS: HAyYHBIM (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMNEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: Matepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUM 3apsifi, BEIIECTBO, TEIO, O00BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, Tra3, (QU3MUeCKHue BEJIUYWHBI, E€IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, MOJIE3HbIE
MCKOMIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKAs peakuusi

[Tepuonunueckuii 3akoH. [lepuoanueckasi cuicTeMa XMUMAYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWMCTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KAJINS, KIS U X COEUHECHHM
B COOTBETCTBHM C TMOJOXEHUEM »dJeMEHTOB B Ilepuoanueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUNIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakinii Mo pa3InyHbIM IpU3HAKaM (T10 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TeIioBOMY 3¢ (deKTy, Mo
M3MEHEHUIO CTENICHEH OKUCICHHSI XMMHUYECKHUX JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUS.

[lonsiTue o ckopoctu xumuuecko peakiuu. lloHsTne 00 0OpaTHUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XMUMHUUYECKOM pPEAKIUM W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJINTEbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUH



OKHCIIUTEIBbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIM C  HCIOJB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust NEKTPOIIUTUUECKON TUCCOUHUALIMHU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annoHbl. MeXaHW3M IHCCOLMALMU BEIIECTB C PA3IWYHBIMU BHIAMU
XUMH4eckon cBsi3u. Crenens auccouuanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAHHUM U COJIEH B CBETE MPEICTABICHUM 00 AIEKTPOIUTHUECKON TUCCOLUUALINU.
KauecTBeHHbIE peakinu Ha MOHBL. [IoHATHE O THApONHU3E CONEN.

Xumuueckuiit IKCnepumenm:

O03HAKOMJICHHE C MOJEISMH KPHUCTAUIMYECKUX PELIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HEMeTauIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HCCIEAOBAHHE  AJIEKTPONPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, IpOLIECCca TUCCOUUALIMHI KUCIIOT, MIEI0YEN U CoJIel (BO3MOXKHO
UCITOJIb30BAHUE BHUJIEO MaTEpPHUAlOB), MPOBEIAEHUE OIbBITOB, WIIIOCTPUPYIOLINX
NpU3HAKU TPOTEKAaHUd peakluii HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BbIJIEJICHUE Ta3a, O0Opa30BaHHME BObI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuid (FOpEeHHE, pEaKkUUH pas3ioKEHHUs,
COCIMHEHHUS), pACIlO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4.

HeMmeTaJibl 1 HX COeIMHEHUSA

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3MUECKHEe CBOMCTBA MPOCTHIX
BEIIIECTB — TAJIOTEHOB. XMMHYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJCUCTBUE
C MeTaJUlaMH, HEMeTaJUlaMH, Ienoyamu). XiopoBopopon. ConsiHas KHUCIOTa,
XUMHUYECKHE CBOWCTBA, IMIOJIyYeHWE, NpuMeHeHue. [JleilictBue xijopa H
XJIOPOBOJIOPO/ia HA OPTaHU3M ueoBeKa. BaxkHelue XJopuabl U UX HAX0KICHUE B
IIPUPOJIE.

OO6mrast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (u3NYECKUEe CBOMCTBA
MPOCTBIX BELIECTB — KMCIOPOa U CEPbl. AJIOTPONHbIE MOAU(PHUKALIUN KICIOPOIa
U cepbl. XUMUYecKHe cBoMcTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NUYECKHE U
XUMH4YECKUe cBOMCTBA. OKCHIBI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nMUeCcKrue U XMMHUECKHE CBOMCTBA (00IIME KaK NpeICTaBUTENS
KJlacca KHCIOT M crenuduieckre). XUMHUECKUE pPEaklnu, JIeKAalue B OCHOBE
MPOMBIIIJIEHHOTO CIOco0a MOJNy4eHUs CepHOM KHUCHOThl. [IpumeHeHune cepHoi
KUCJIOTHI. CONMM CEPHOU KUCIOTHI, KAUECTBEHHAS PEAKLINs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COCIUHEHHN B MpUPOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COECIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PaCHpOCTPAHEHUE B MPUPOJE,
¢uznueckure U XuMuueckue cBoiictBa. KpyroBopor a3ora B npupojie. AMMHAK, €ro
dbu3nYecKue U XMMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiaum aMMOHMUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ TMojydeHue, (pu3nueckue M XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenuduyeckue).
Hcnonp30oBaHne HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPATIbHBIX YI00PEHUH.
XUMHUYECKOE 3arps3HEHNE OKPYKaIoLel cpe/ibl COETMHEHUAMH a30Ta (KUCIOTHBIE
JOKIHU, 3arps3HEHUE BO3JyXa, MOYBbI M BOJOEMOB). Docdop, alIOTPONHbIE
moaudukanuu pocdopa, puznyueckue U xumudeckue coiictBa. Okcun docdopa
(V) u docdopras kuciora, Gpu3MUECKUE U XMUMUYCCKHE CBOWCTBA, MOJYYCHHUE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATBHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENIEHN OKUCICHUS. Y TJIepO/1, AJNIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B MpHUpoje, (PU3NYECKre U XMMHUYECKHE CBOWCTBA. AscopOius.
Kpyrosopor yrimepona B mnpupone. OKcuisl yriiepona, HX (QU3NYECKHE W
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKUBbIE OpPraHW3MbI, IIOJYYEHHE U
NpUMEHEeHHe. DKOJIOTUYeCKHe MpoOJeMbl, CBsI3aHHbIE ¢ OKcuaoMm yriepoaa (I1V),
rUnoTe3a TI00aTbHOTO MOTEIUICHUS KIMMarta, MapHUKOBBIA 3(@ekT. YronpHas
Kacinora U e€ conu, uX (U3NYECKMe M XHUMHUYECKHE CBOWCTBA, MOJIYYCHHE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHar-woHbl. Mcmomb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEJTLCKOM XO35UCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIECH, 3TAHOJI, MIUIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOAOPONOB (Yrojb, NPHUPOAHBIA Ta3, He()Th),
MPOIYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONTOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoaax — U UX
polii B OKM3HHU 4YEJOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOWCTBA, TMOJyYEHUE U
npumeHenue. CoenHeHns KpeMHus B pupoje. OO1Ire mpeacTaBieHus 00 OKCUae
kpemuus (IV) u kpemaueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BajkHele cTpouTenbHble MaTepUaibl: KEpaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOimeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKUE CBOICTBa
raJjjoreHOoB M HUX COEIUHEHHM (BO3MOXKHO UCIIOJIb30BaHUE BHICOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3aMu XJIOPUAOB (TaJIOT€HUI0B), O3HAKOMJICHHE ¢ oOpasiiaMu
ceppl U €€ COCAMHEHUSMH (BO3MOXKHO WCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
HaOJII0/IeHHEe TIpoliecca 00YTIMBaHMsI caxapa o] IeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOU KUCIOTHI, U3yYCHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCTOTHI,
POBEICHUE KAaUeCTBEHHOW peakIuu Ha Cyib(har- HOH U HAOII0JIeHUEe TIpU3HaKa eé
NPOTEKaHUsI, O3HAKOMJICHUE ¢ (PU3MYECKMMH CBOMCTBaMHu a3ota, ¢ochopa u ux
coeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB), 00pa3liaMy a30THBIX
u (hocopHBIX yIOOpeHUH, MoyueHue, coOupaHue, pacro3HaBaHUE M U3Y4YEHUE
CBOMCTB aMMHaKka, IMPOBEJACHUE KAYECTBCHHBIX PEAKIMA HA HOH aMMOHUS U
dochar-uoH W U3yueHHE TIPU3HAKOB MX TMPOTEKAHMs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbI0 (BO3MOXXHO MCIOJIb30BAHUE
BUJICOMATEpUAJIOB), HM3Yy4YEHHE MOJIeJell KpPUCTAUIMYECKUX PEIIETOK anmMasa,
rpadura, dymiepeHa, O3HAKOMIIEHHE C MPOILECCOM aACOPOIMU PACTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOWCTBOM NIPOTHUBOras3a, IOJIY4YEHHUE,
coOupaHue, pacrio3HaBaHUE M W3Y4YEHUE CBOWCTB YIJIEKUCIIOTO ras3a, MpOBEICHUE
KayeCTBEHHBIX pPeaKkluii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX
OPOTEKAHUs, O3HAKOMJIEHME C TMPOAYKIMEH CWIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIbHBIX 3aJad Mo TeMe «BakHeillne HeMeTauibl U UX
COETMHEHUSD.

MeTausibl 4 MX COeINHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojioxkeHuss B llepmogmueckod cucreme xumuyeckux siemeHros . .
MenpneneeBa u ctpoeHusi atomoB. CTpoeHre MeTamioB. Mertamndeckasi CBsI3b U
METAJUIMYECKas] ~ KpHUCTAUIMYecKas  pemI€TKa.  JJIEKTPOXUMHUYECKUU  psij
HaMpsHDKeHUH MeTaioB. PU3NYECKre W XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O0mume
crocoObl TONyyeHus MeTauioB. [IoHATHE O KOPpPO3UHM METAIOB, OCHOBHBIE
crocoOBbl 3alUTHI KX OT KOppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ileounble MeTambl: moJjioxkeHue B [lepruoanyeckoil cUCTeEME XMUMUYECKUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXICHHE B INPUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUJIbI U



TUIPOKCHUIBbI HATPUA U Kanusl. [[puMeHeHne IeI0YHBIX METAVIOB U UX COCITMHEHU.

IllenouyHO3eMENBHBIE METAXJABl MarHui MW KaJblHMH: MOJOXCHHUE B
Ilepuonnueckon cucreMe XuMH4eckux 31eMeHToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHHUE B pupoae. PU3N4ecKue U XUMUYECKUE CBOKMCTBA MArHUS U
Kaybliusl. Baxueliue coefuHeHUs Kaiblus (OKCUI, TUIPOKCU/I, coin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AnOMUHMI: TIOJI0)KEeHUE B [leproanueckoil CucTeMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, Haxo)KAeHUE B npupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUECKUX dJIEMEHTOB [l.
. MengeneeBa, CTpOCHHME aTroMa, HaxoXJIeHUe B mpupoae. Dusnueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coiu kene3a (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumMenm:

O03HAKOMJICHHE C oO0pa3llaMd METAJIOB M CIUIABOB, UX (DU3WUYECKUMU
CBOMCTBaMH, M3Yy4EHHE  PE3yJIbTaTOB  KOPPO3UHM  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOJOM (BO3MOXHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BOBMOXXHO  HWCIIOJIb30BaHWE  BHJIEOMATEpPUANOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEaKLHUi Ha MOHBI: MarHus, KaJblLus, aJIOMUHMS, LIMHKA, KeJe3a
(IT) u xene3a (II1), meau (1), HabmroaeHNE U oMKMCaHWE TIPOIIECCOB OKPAITUBAHUS
IUIJAaMEHU WOHAMHU HATpUs, Kalud M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCHU/IA ATIOMUHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4d 1o Teme «BaxHenmue
METAJUIbI U UX COCAUHEHUS.

XuMHA ¥ OKPY:KAaLIas cpeaa

BemecTtBa m marepuanbsl B MOBCEIHEBHOW >KM3HU 4YelioBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momonis mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKaloliel cpeabl (MpeaenapHas IOoMycTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTMYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHre oO0pa3lloB MaTepuajioB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJUMEPHBIC
MaTtepuaihbl).

Mexcnpeomemunie ceasu



Peanuzamus MeXnpeaMeTHbIX CBA3CH NpU M3YYEHHM XMMHUHM B 9 Kiacce
OCYHCCTBIIACTCA YCPE3 HCIIOJIB30BAHHUEC KaK O6IHI/IX CCTCCTBCHHO-HAYYHbIX
MOHATHUM, TaK U IOHATUM, ABISAIOIIUXCSA CUCTEMHBIMU JUISI OTAEIBHBIX MPEAMETOB
CCTCCTBCHHO--HAY4YHOI'O IUKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHSITHS: Hay4dHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTEe3, KilaccuPukamus, MepUOAUYHOCTh, HAOIIOJEHNUE,
JKCIIEPUMEHT, MOJIECIUPOBAHUE, WU3MEPEHHUE, MOJENb, SBJICHUE, NAPHUKOBBIN
3¢ eKT, TeXHOIOTHS, MaTePUAIIBI.

duszuka: Mmatepus, aToM, JIEKTPOH, ITPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
paguoaKkTUBHOCTD, MOJIEKYIIA, BJIEKTPUYECKUH 3apsn, IIPOBOIHUKH,
MOJIYNIPOBOJHUKH, JTUDJEKTPUKH, (POTODJEMEHT, BEIIECTBO, TElO0, OOBEM,
arperaTHoc COCTOAHUC BCUICCTBA, I'a3, paCTBOP, paCTBOPUMOCTD, KPUCTAJNIMICCKAA
pemeéTka, criaBbl, (PU3NUECKUE BEITUYUHBI, CAUHUIIBI U3MEPECHHS, KOCMHUYECKOE
POCTPAHCTBO, TIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢dortocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPATbHBIC
yIO0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOpHBIE TOPO kI, ToJeHPDO
CyIIHOCTh PEruoHaNbHOIO MOJXO0Ja 3aKJII0YaeTCs B OTPAXKEHUU CHEHU(PUUECKUX MPoOIeM
pernoHa B B COJEPKAHUM XMMHMYECKOro oOpa3oBaHMA. lcnosb3oBaHMM KpaeBeAYECKOIO
Marepuana. BKiroueHME PErHMOHAIBHOTO COJEp)KAaHHWs CTAHOBUTCS BaXHBIM CpEICTBOM
BOCIIMTAHUS U O0y4eHUs,, HICTOYHUKOM PAa3HOCTOPOHHUX 3HAHHUM O *KHM3HM PErHOHAa U BCEH

CTpaHbl, IMIMPOKOH apeHOW NMPUMEHEHHS OOydYalOIMMMHUCS TIOJyYEeHHBIX 3HAHUN M YMEHHUH Ha
MIPaKTHKE.

Peanu3anusi HANMOHAJIBHBIX, PErHOHAJBLHBIX M 3THOKYJIbTYPHBIX 0co0eHHocTeld B 8-9
KJ1acce.

8 knacc

No ypoka | Tema ypoxka Conepxanne HPOO

4 Yuctele BemiecTBa U cMecu. CriocoOsl pazaenenus | [IpupoaHbie MCTOYHUKH

CMeCei. MUTHEBOI BOJIBI B

r Yensounacke. CriocoOsr
OYUCTKU MPUPOTHOM BOJIBI,
JTUCTHJUTMPOBAHHAS BOJIA U €€
MOJTy4YCHHE.

8 [IpocThie U ClOKHBIE BEIECTBA. MecTopoxaeHue pya

I[BETHBIX U YEPHBIX METAJIJIOB
Ha TePPUTOPHH OOIACTH.

16 3aKOH COXPAaHEHHSI MacChl BEILIECTB. [IpeBpaiienue BelecTs
MIPOUCXOISIINE B IIPUPOJIE

B PE3YJIbTATE XO3SIMCTBEHHON
JIEATEIIbHOCTH
YEJI0BEKA.

21 Bo3gyx —cmecy razoB. CocrtaB  Boznyxa. | buonoruyeckas poib




Kucnopon- snement u npocroe Beniectso. O30H.

KHCJI0pOJia X 030Ha B

JKHBBIX OPraHU3MaXx.
IIpon3BOACTBO U IPUMEHEHHE
KHCJI0pPOJ1a BMETAJLUIyPIHH.

25 TommuBo.(HedTh, yroib,u METaH) 3arps3HEHHE | 3arpsi3HEHUE BO3/IyXa,
BO3/yXa, CIIOCOOBI €r0 MPEI0TBPAICHHS YCHJICHUE TTAPHUKOBOTO
saddexTa, pazpylieHue
030HOBOTO CIIOS.
46 Comu(cpexnue): HOMEHKJIATypa, crocoObl | MecTopoKaeHue MUHEPAJIOB
MOJTy4SHUS, XAMUYCCKHIE CBOKCTBA ¥ TOPHBIX ITOPOJI B
peruone. Cosu B cocTaBe
MHHEPAIBHON BOJIBI.
KwucmoTHpie 1ok UX
ITPOUCXOXK/ICHHUE.
48 I'enernyeckas CBSI3b MEXKTY kiaccamu | [IpuMepsl IprUMEHEHHS

HCOPraHNn4CCKUX COGHHHCHHﬁ.

OKCHJIOB B OBITY W Ha
IpEeIIPUITHIX 00JIaCTH.
Hcnonp3oBanne OKCUIIOB
MeTasuta Kak XpoMo(opoB Ha
YenaOnHCKOM
JTAKOKPACOYHOM 3aBOJIE.




Peanu3anus HAIIMOHAJIBbHBIX, PCErHOHAJIBHBIX H 3THOKYJIbTYPHBLIX ocodennocreii B 8-9

KJ1acce.

9 knacc

Ne ypoxka

Tema ypoxka

Conepxanune HPO0O

10

Teopuss ~ 3IIEKTPOJIUTUYECKOU
CusibHbIC U c1a0bIe AJIEKTPOIUTHI.

Jucconualnuu.

buorenHas posb HOHOB
HaTpus, XJIopa u JIp.

Ponp nonoB Boopoaa B
IIATaHUH PACTCHUH.
3a0oJieBaHUE CBSI3aHHBIE C
HEJ0CTaTKOM U

130BITKOM HOHOB.

11

HoHHbIE ypaBHEHUS peakuil.

DOu3noI0rNYeCcKre CBOMCTBA
MMOYB, X BIIMSHUE

Ha )KU3HEAESTENLHOCTD
PacCTUTEIBHOTO U

KUBOTHOTO OpPTaHU3Ma.
XHUMHAYECKHE METOIbI OUUCTKH
CTOYHBIX BO/JI

B PETHOHE.

25

Oxcunpl cepbl. CepHasi KHCIIOTa, (PU3UUECKHE H
XUMUYECKHE CBOMCTBA, MPUMEHEHHE.

Macutabl 3arpsi3HeHUs
aTMocQepbl peruoHa,
BO3MOJKHBIE ITOCIIEICTBUSI.

26

XUMUYECKHE peakluu, JeKaluue B OCHOBE
MIPOMBIIIIJIEHHOTO crmoco0a MOJy4eHUs] CepHOMU
KHCIIOTBIL. XuMudeckoe 3arpsi3HEHUE
OKpY’KaIoIllel Cpeibl COEAMHEHUSIMHU CEPBHI.

HesrenprOCTh UenssOMHCKOTO
IIMHKOBOTO 3aBO/Ia.
[Ipou3BOaCTBO CEPHOI
KHCIIOTHI.

Ouncrka Bo3ayxa r
YenssOMHCKA OT OKCHIOB
CEpHI.

49

Illenouno-3eMeIbHBIC Kbl U

MAarguii.

MCTaJIbl -

[Ipumenenne coenMHEHUM
KaJbLIUs, MarHHUs BKQYECTBE
(hII0COB, CTPOUTENHHBIX
MaTepHaoB

54

AJTOMUHUN.

[lpumeHenne  amOMHUHHS B
OBITY,
HPOMBIIIIEHHOCTHBOKCHTOBBIE

pyaauku (r KOxxHoypanbck)

57

Oxkcuapl, TUIPOKCUABI W coiu skeneza(ll) u
xkenesa (111)

[TpumeneHwue xemnes3a 1 ero
CIUIaBOB B OBITY,
IPOMBIIIIEHHOCTH. Potb
Kele3a B )KU3HEIeATEIbHOCTH
OpraHu3MOB.




IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHMS ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUSI MPOrPAaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHus JOCTUralTCid B XO0J€ OOy4YEeHHMs] XUMHUU B €JAMHCTBE Y4EeOHOH H
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU U JTYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAIlUA W
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B KWU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUE O
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSIX MHUPOBOM M OTECYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCTIMTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTeNbCKOM, TBOPYECKOM W JPYyrux  BHUJAX
JESTEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOW EATEIbHOCTH TMpHU
BBIMIOJTHEHUU YYE€OHBIX, TO3HABATENbHBIX 3aJlay, BBHINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOTIOMOIIIH B TIPOIECCE ITOM yUeOHOM eATeTbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJACHUE M IMOCTYNKH CBOMX TOBApHILEH C MO3ULHUHM HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUI MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTI' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKH WU COCTABJISAIOLINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOABI, B3aHMMOCBS3SIX YEIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIC I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MMO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATENbCKON KYJIBTYpPHI, B TOM YHCIIE
HaBBIKOB CAMOCTOATENIIbHOM paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYECKHUMH CpEJCTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JH00O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHWMIO, IMPOCKTHOM ©  HCCIEI0BATEIHLCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) popMupoBaHHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HHU, OCO3HAHUE TOCICICTBUN H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH MpU  OOpalleHUuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOI0 BOCTIMTAHUS:

UHTEPEC K MPAKTHYSCKOMY M3YUYEHHUI0 podeccHii U Tpyaa pa3IndHOro poja,
yBOXCHHE K TPYJIy U Pe3yJIbTaTaM TPYJIOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX  3HAHMM 10 XHMHH, OCO3HAHHBIA  BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIODKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIICCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo¢eCcCHOHANBHON NESITEIbHOCTU U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) 9KOJIOTHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K MTPUPOE KaK HICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, MOHUMAHHE IIEHHOCTU 3J0pPOBOTO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
IpaBMJI 0€30MACHOTO MOBEJCHUS MTPH pabOTE C BEIIECTBAMH, a TAKKE B CUTYAIHX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBIIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HAaHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTel WX pelieHUs MOCPEJCTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B TMO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe wMerampenMeTHBIX pe3yJIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TTOHSTHS (3aKOH, TEOPHS, MPUHIIHII,
runore3a, (akT, CHUCTEMa, TPOIECC, OKCIEPUMEHT | JIPYroe.), KOTOpHIe
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETaxX W MO3BOJISIIOT Ha
OCHOBE 3HAHHMHA W3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC EUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 0O€CcHeurnBarOT (QOopMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHHUPOBAaHUIO M OCYIIECTBICHUIO Y4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBSA3b C JAPYTMMHU TOHSITHUSMH), HCIOIL30BaTh
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIHIECTB W XUMHUYECKUX DPEaKIIHi,
yCTaHABIIMBATh MPUUYMHHO-CJIEJCTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHWS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIOIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC TPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYeckass ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TT03HABATENIbHbBIX 3aa4, ¢ YYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIC
NPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKHX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ucciaeaoBaTe/bCKHe 1eHCTBUA:

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOIMPOCHI B KA4E€CTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAUeCTBE OCHOBBI I (DOPMUPOBAHUS TUTIOTE3HI 110 TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHHWIO, OpPraHU3allid U TPOBEICHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOIoJaTh 3a XOJO0M MpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTat, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATh W WHTEPIPETUPOBATH HWH(OOpPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKAaHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJbl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJi1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNE ONbITA B
00JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MUCIOJIb30BAaHUS PA3TUUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUIIOCTPUPOBATh pELIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
ApyruMu popMaMu rpauku U UX KOMOMHALIUSAMY;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATH B Mpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMmyHuKkaTHBHBIE yHUBEPCAJIbHbIE Yy4eOHbIe eiiCTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XOJI€ AUanora u (Wiu) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (HOPMYIUPOBATH CBOM TMPEIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBISATh  TOJYUYEHHbIE  pPE3yJbTaThl  [MO3HABATEIbHON
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALHIO
PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOI0 HKCIepuMeHTa (1abopaToOpHOrO ONBITA,
1abopaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOr0 COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NPHU  PELICHUU
BO3HUKAIONINX MpOOJieM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiuit (00CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE MITYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBHI, OINpENEIEHUE KPUTEPHUEB IO OILEHKE KaudecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerysiTuBHbIE YHUBepCcaJlbHbIe Y4eOHbIe 1efiCTBUS:

YMEHUE CaMOCTOSITEIBHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENBHOCTD, BEIOMpATh Hanbosee d(PEKTUBHBIE CITOCOOBI pEIIeHUs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/Jad, CaMOCTOSTENBHO COCTAaBISATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUA NIPU BBINOJHEHUU 33JaHUM C Y4ETOM
MOJTyYEHHUS] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTax — BELIECTBAX M PEaAKIUAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asiBICHHOW LENIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YJbTaTOB [0 OCBOCHHIO 00s3aTEIBHOIO
COJIep>KaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanbHONM pabodeil mnporpamMmon,
BBIICJIAIOT: OCBOCHHbIE OOYYAaIOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



nercTBuil, crnenuduyUeckue i OpeAMETHOM  o6nactu  «XUMHS», BHJbBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO 3HAHWs, €ro HHTEpHpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BENMIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHASE M HEOJHOPO/AHAS ), BAJIECHTHOCTb, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTENIEHb
OKHUCJICHUS, XUMHUYECKasi peakius, KiacCu(pUKaIus peakiuil: peaxiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHUH 3aMEIICHUs, PEaKInu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIINH, TETI0BON 2 (EKT peakium,
SIIPO aToOMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJISIPHAS W HEMOJISIpHAs KOBAJEHTHAsl CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas JOJis BEUIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX TOHATHH H
NPUMEHATH 3TH HOHITUS MIPU ONUMCAHUH BEUIECTB U UX MPEBPALLCHHI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUs QopMyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb  OKHCJCHUS  DJJEMEHTOB B  OMHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BEUIECTB K OMNPEAEIEHHOMY KJIacCy COEAMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOM CBsi3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX MoJoxeHus B [lepumoaudeckoin cucreme,
3aKOHOB COXPAaHEHHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOMMuHYIO ¢opmy Ilepumomnyeckoi
CHCTEMBl XMMHMYECKHX DJIEMEHTOB: pa3JIM4yaTh T[OHATHS «TJIABHAs
noarpymnmna (A-rpynmna)» u «mmobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMUYecKux diemeHToB [J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX FIEMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pEeaKUuu (MO YUCIY M COCTaBY Y4YacCTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3D (DexTy);

XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHHMSI XUMHUYECKUX NPEBpALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOrO »JJieMeHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATH OCHOBHBIE ONIEPALIUU MBICIIUTEIIBHON JEATEIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3aluio, KiIacCU(PHUKAIINIO,
BBISIBICHUE MPUYMHHO--CJIEJACTBEHHBIX CBA3EH — JJI1 U3Y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLHi, €CTEeCTBEHHO-HAy4YHbIE METOBI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUiIaM MOJIb30BaHUS XUMHYECKOM MOCY0M U 1a00paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiaM oOOpalleHusi C BelIECTBAMU B
COOTBETCTBHM C HWHCTPYKIMSIMH TI0 BBINIOJHEHUIO J1a00OpaTOpPHBIX
XUMHYECKUX OTBITOB IO TIOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BolOpoZla W KHCJIOPOJA), MPUTOTOBICHUIO PAaCTBOPOB C OMNpEAEIEHHOMN
MacCOBOM J0JIE pPacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH W MPOBOIAUTH
XUMUYECKHE 3KCIIEPUMEHTBI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIAKMYC, (eHOIPTaTenH, METUIOPAHK

U Apyrue).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUYIECKasi CBA3b, TEIJIOBOU d(P(DEeKT
peakiuu,  MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs HUCCOLMAIMUS, PEAKUUH HOHHOIO
oOMeHa, Karajau3aTop, XUMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIE PpEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHNE U BOCCTAHOBJICHUE, AJTIOTPONUS,
aM(OTepHOCTD, XUMHYECKAS CBSI3b (xoBaneHTHas, VMOHHAA,
METAJTUYECKas ), KpUCTAJUTNYECKAs pEIIETKa, KOPPO3Usl METAIIIOB, CILIaBHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeeIbHO JOMycTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XHMMHMYECKYI0O CHUMBOJIUKY [UJII COCTaBjieHUs (opmyl
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh U CTETICHb OKUCJIEHUS XUMUYECKUX 2JIEMEHTOB B
COCMHEHHUAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIAcCy COCIMHEHUH 1o QopMmyrnam, BUJ XUMHYECKOU
cBs3U (KOBAJICHTHAs, WOHHAS, METAUIMYECKasl)) B HEOPraHUYECKUX
COCIMHEHUSAX, 3apsJ] MOHA MO XHUMHUYECKOU (hopmylie, XapakTep Cpeibl B
BOJHBIX PAacTBOpaxX HEOPTaHUYECKUX COCIMHEHUH, TUIl KPUCTATUTMYCCKOU
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH MU XapaKTepHU30BaTh
Tabiuunyto Gopmy [lepuonnyueckoit CUCTEMBl XUMHYECKUX SJIEMEHTOB:
paznuyarh TOHSATUSL «rJaBHas mnoArpymmna (A-rpynma)y U «1moboyHas
noarpymnmna (b-rpynma)», Maneie u OoJbIIME MEPUOMBI, COOTHOCHUTH
0003HauYeHus1, KOTOpPbIE UMEIOTCS B IEPUOANUECKON TaOIUIIE, C YNCITOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB U
3apsan  sapa, oOmiee 4YHuciIo JJISKTPOHOB U paclpesesieHHe UX IO
AJNIEKTPOHHBIM CIIOSIM), OOBACHITH 0O0IME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpelesax MaJbIX NEPUOJOB U
TJIABHBIX MOATPYII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUUYECKHUE DIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakluH (M0 YUCIAYy M COCTaBYy Y4YacTBYIOLIMX B pEaKuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, 0 W3MEHEHHUIO CTENCHEH OKHCICHHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOImME W Chenu(uuecKkrne XUMHUYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAAsA OMNUCAHUE
npuMEpaMyd MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOIO



oOMeHa, YpaBHEHHS peakiui, MMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCITIOBHSIX;

BBIYUCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOrOo dJeMeHTa 1O (opMmyne COeaMHECHHUS,
MaCCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, MPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHAYECKON peaKinu;

COOJTIO/IaTh TpaBUJIa MOJIb30BAHUS XUMHUYECKOH MOCYI01 U 1a00paTOpHBIM
o0opynoBaHWEM, a TakKe TpaBmwia oOpalieHuss C BEIIeCTBAMU B
COOTBETCTBHHM C WHCTPYKIMSMH II0 BBIOJHEHUIO J1aOOPAaTOPHBIX
XUMHUYECKUX OTIBITOB IO TTOIYYEHHUIO 1 COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAaUeCTBEHHBIN COCTaB Pa3InIHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHI-, OpPOMHI-, HOIW]I-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIIUTENILHOMN JIEATeTbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIMIO, BBISIBIICHUE PUUYUHHO-
CJIEICTBEHHBIX CBS3€H — JJI1 U3YYCHHs] CBOWCTB BEIIECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJAbl TIO3HAHUS — HaOIIOACHHE,
U3MEepeHne, MOICIMPOBAaHNE, SKCIICPUMEHT (PEaIbHbIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YyacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHavajbHble XMMHUYECKHE MOHATHSA
XuMus — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTUYECKON JESTEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bu6mmoreka [JOK
' peakuuu https://m.edso0.ru/7f41837¢c
Hroro mo pazaeny 20
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. [lonsitue 5 bubnuoreka [IOK
' 00 oKcHmIax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kuciorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.eds00.ru/7f41837¢
23 Bopna. Pactopel. [TonsTue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHUAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJI1aCChI bu6mmoreka [JOK
24 . 11 1 2
HEOPraHUYECKUX COECIUHEHUIN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMmenToB /I. U. MenaeneeBa. CTpoeHune aToMoB.
Xumuueckas ¢Bsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
' XUMHYECKHX di1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue atoma
X €CKas CBSI3b.
L, | Dicoas cass: . Busmmorera LIOK
) KucITer https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJIBLHBIC peaKIII/II/I
bubmmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMmst 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41837c¢
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabsubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMH
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 bubnuoteka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [IOK
' peaxuit https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTHYECKAS TUCCOLIHAITHS. bu6mmoreka [JOK
13 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
21 OO6mras xapakKTepuCTUKa XUMUYECKUX 4 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO1as XapaKTepUCTUKAa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK
' S https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XapakTepUCTUKAa XUMUYECKIX
2.3 anemMeHToB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmorexa [IOK
' DYTHIRL ’ P https://m.edsoo.ru/7f41a636
CO€IMHEHUS
OO1as XxapakTepuCTUKa XUMUYECKIX
2.4 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 Bubmmorexa LIOK
' . PYHTEL. POt https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25
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Paznen 3. MeTta/u1bl H HX COCIMHCHU A

. bubnuoteka [IOK
3.1 Obmwie cBoicTBa MCTANIOB 4 https://m.edsoo0.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxuetiime MeTauibl U UX COEIUHEHUSI 16 https://m.edso0.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus u okpy:kamomas cpeia
4.1 B TBA U MAaTEPUAIIBI B )KU3HHU YEJIOBEKA 3 bubmmorexa [JOK
) elmec P T https://m.edso00.ru/7f41a636
Hroro mo paznmeny 3
p o Bbe 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcbl
1 [Ipenmet xumuu. Posib XUMUH B KU3HU 1 bubmmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX TIO3HAHUS B XUMHH 1 bubmorexa [TOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1 «IIpaBuna
paboTHI B TaOOPATOPUH U TIPUEMBI bubnuoreka [IOK
3 1 1
oOparreHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
UYucteie BemectBa 1 cMecu. CriocoObl bubmmoreka [JOK
4 . 1
pasaeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas pabota No 2
5 Pasenere cmeceli ( cne 1 1 bu6mmoreka [JOK
(PAsAICIICHE eMec Hv Ha IpUMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [IOK
6 A 1
TOMBL H MOJCIYIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKU 1 bubnuoreka [IOK
(CMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U Cl0KHBIEC BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITIOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [IOK

1 X .B
0 umrieckas popmyna. BanenTHocs https://m.edsoo.ru/ff0d2eae
aTOMOB XHMMHYECKUX JICMCHTOB
1 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuoteka [IOK
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J0J151 XUMHUYECKOTO bubmmoreka [JOK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KommaecTso BemecTBa. MoJib. bubmmoreka [JOK
Mounspras macca https://m.edsoo.ru/ff0d5230
1 DOu3nveCcKre 1 XUMUYECKHE SIBICHHUS. bu6mmoreka [JOK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 yclnoBus NPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUSI MaCChl BEIIECTB. bubnuoreka [IOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust konmdecTBa, Macchl
17 BEIIIECTBA 10 YPABHEHHUSIM XUMHUYECKHUX bubmmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms XauMrU4eCcKUX peaKinii
18 (coe I/IP(};HI/I}IH a3JI0’KEHUS e Bubmmorexa LIOK
s P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHre 1 bubmorexa [OK
i ARET- Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HaHUH
20 KonTposnpHas padora Nel o teme bu6nuoreka LIOK
«BelecTBa 1 XMUMHAYECKUE PEAKLIMN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuecTBo. O30H

duznueckre U XUMHUYECKHUE CBOMCTBA

bu6mmoreka [JOK

22 KHCII0pOAia (peaxiun OKkucnenns, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax
Crioco0blI MMoJTydeHUsT KUCIOpoia B
23 1a00paTOpPUH ¥ TPOMBIIILIEHHOCTH. bubmmorexa [OK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TemoBoii a3pPexT xumMmnuueckoit
24 peaKIfu, TIOHITHE O bubmmoreka [JOK
TEPMOXMMHUYECKOM YPABHEHHH, K30~ U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITHSIX
Tonauo (HedTh, YroJib U METAH).
25 3ar XSHGIEHG(EOS a a, CIlocoOBI zro bubmorexa [OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHUS
[TpakTrueckas padota Ne 3 mo Teme
26 «ITonydyenue u cobupanue KuCIopoaa bubmorexa [OK
¥ _ p poZa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u npocToe bubmuoteka [IOK
BeniecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3nvecKrue 1 XUMHUYSCKHE CBOMCTBA bubnuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KUCIIOTAX U COJIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TOMy4eHHs BOJAOPOIA B bubnuoreka [JOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
IIpaxktnueckas padora Ne 4 o Teme
P P bubnmuoreka [IOK
31 «ITomyuenue u cobupanue Bo10po/ia,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonspHblii 00bEM Ta30B. 3aKOH

bubmuoreka IIOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béma, KOJIHYECTBA
33 BEII[ECTBA ra3a 10 €ro U3BECTHOM bubmmorexa LHOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA M 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHHMIO PEAKIMU Ha OCHOBE 3aKOHA bubmmorexa [JOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHH Ta30B
35 dOu3nvecKrue 1 XMMUYECKHUE CBOMCTBA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubnuoteka [IOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kxak pactBoputens. HachieHnHbie
37 M HEHACHIIEHHEIE pacTBOPEI. MaccoBas bubmorexa [OK
m p PbL. https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbnas padora No2 o teme bubnunoreka [IOK
«Kucnopoa. Bogopona. Bonga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTas, KiacCUpHUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmyuenne u XUMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: cOCTaB, KIacCHUpHUKAIuS, bubmmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue n XxuMu4eCKHUE CBOMCTBA bu6mumoreka LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocras, kinaccuduxanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [Tony4yeHue u XuMH4YECKHE CBOMCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATYpa,
46 CHOCO((SI)II)HOJI )GHI/H[ XI/IMI/I‘{Z(I))KI/IG bubmorexa [OK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[Mpaktudeckas padota Ne 6. Penrenne
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoteka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHECHUI
48 I'eneTnueckas CBsI3b MEXKy KJIacCaMu bubnnoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edso0.ru/00ad9a50
bu6mmoreka [JOK
49 O06o00meHNe U cHCTeMaTU3aIus 3HAaHUH
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX bubmmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCAMHCHUI
[TepBbie NOMBITKH KiTacCUPUKAIIIT
51 XUMUYECKUX 21eMeHTOB. [ToHsaTHe 0 bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubnmoreka [JOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bu6 OK
53 Ilepuropl, TpyIIIBL, TOATPYIIIBI nommorexa L

https://m.edsoo.ru/00ada52¢c
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Crtpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka IIOK

o4
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P . bubnuoteka [IOK
55 aToMoB 311eMeHTOB [lepuoguueckoit
https://m.edsoo.ru/00adaébc
cucremsl Jl. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA 10 €T0 MOJOKEHUIO B bubnuoteka [IOK
[Tepuomnueckoii cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanaeckoro 3akoHa Jyist
57 pa3BuUTHS Hayku U ipakTtuku. /1. 1. bubnuoteka [IOK
MenneneeB — y4€HBIN, IEAAror u https://m.edsoo0.ru/00ada96e
rpaXJIaHUH
DIJIEKTPOOTPUIIATEILHOCTH aTOMOB bubnuoreka [IOK
58
XUMHUUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 nu
ONHAT XUMUHCCKa CBAH https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHast XaMuueckas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenoJisipHasi XUMHUUYECKas bubnunoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62
Creneub okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEILHBIE bubnuoreka [JOK
peakuu https://m.edsoo.ru/00adb076
64 OkucauTe I U BOCCTAHOBUTEIN brbmmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTtposneHas padora Ne4 o teme bubnuoreka [IOK
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«Ctpoenne aroma. XuMUYECKask CBSI3bY

https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O000meHue u 1 bubmmoreka [IOK
cucTreMaru3anus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O000menue u 1 bubmmoreka [IOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001eHIE 1 1 bubnuoteka [IOK
cUCTEeMaTH3alMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMUECTBO YACOB I10 68
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9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoasubie | IIpakrnueckue
n/n Bcero u3ydyeHusi = odOpa3oBarTesbHbIE
padoTbI padoThI
pecypchbl
[Ieprnoanueckuii 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB /[, M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa [OK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubnuoreka [IOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckon CBA3U U TUIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca»

5 Knaccudukanus XumMuaecKkux 1 bubnunoreka [IOK
peaKkuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 peakuuu. [ToHATHE O TOMOTEHHBIX U 1 bubnnorexa [JOK

' https://m.edsoo.ru/00adbe9a
TeTEPOrE€HHBIX PEAKIIHIX
[lonaTHE 0 XUMHUUYECKOM PaBHOBECHH.
bu6mmoreka [JOK
8 @®akTOopbl, BIUAIONINE HA CKOPOCTh 1

XUMHUYECKOU PCaKUU 1 MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O PaBHOBCCHA

OKHUCIINTEIIHFHO-BOCCTAHOBUTCILHEIC

bu6mmoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECKON
10 nncfounauHHpCI/mLHHe U clta0ble bubmaorexa [IOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS pEAKIIUNA bubmmorexa HOK
P peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE MPEJICTABICHUN bubmmorexa [JOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PIEKTPOJIUTHIECKON JUCCOTTHAIIN
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa LHOK
e . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON TUCCOTTHAIIN
14 TTousarue o ruapoanse coseit bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001eHNEe B CHCTeMaTH3aIUs bubmuoreka [IOK
3HAHHI https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemienue rkcriepuMeHTaAIbHBIX Bu6morexa HOK
p https://m.edsoo.ru/00addbfa
3a1au)
KonTtponsnas padora No2 o teme
17 «DIEKTPOIMTUYECKAS TUCCOLIAALNA Bubmorexa HOK
p g AT https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIiu B pacTBOPax»
OO011ast XapaKTeEpPUCTHKA FaJONE€HOB.
18 XI/II;/[-II/IHGCIfI/Ie CBI(;I‘/'ICTBa Ha IpUMeEpPE bubnnorexa [JOK
P P https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposojopoa. CosnsiHast KUCIOTA, bubnuoreka [IOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

https://m.edsoo0.ru/00adel104

MIPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[Tonmy4ueHne CoNTHOM KHUCIOTHI bramorexa HOK
YHCHE €0 ’ https:/m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berarcnenus o ypaBHEHUSM
21 XUMHYECKUX PEAKITUH, €CITH OJTUH U3 brmmorexa [TOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO61rast XapaKTepruCcTHUKA HIIEMEHTOB bubnuoteka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.
23 Haxoxnenue cepbl v €€ coeAMHEHUI bu6mmoreka [JOK
B NpUpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
24 .
(br3UYeCKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hM3UYecCKre U XMMHYECKHE CBOMCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallHe B
OCHOBE MPOMBIIIIEHHOTO criocoba
%6 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COETUHEHUAMU
cepbl
97 Brranciienue MmaccoBoi 1011 BBIXO/1a bubmuoreka [IOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHUKA HIIEMEHTOB bubnuoreka [IOK
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VA-rpynmsl. A30T, pacpocTpaHEHUE
B IIpUpoJie, GU3NIECKUE U
XMMHUYECKHE CBOWCTBA

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

AmMHEak, ero pu3nIecKue u

bu6mmoreka [JOK

29 XUMHYECKHE CBOMCTBA, TOJTyIECHUE 1
ya https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[Tpaktuyeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmmMuaKa, U3ydeHUE €ro brmmorexa [TOK
e > 1Y https://m.edsoo.ru/00adf180
CBOWMCTB»

31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bubnuoteka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHUS B KQ4€CTBE MUHEPATHHBIX

32 00peHnii. XUMUYECKOE bubmorexa [IOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMH a30Ta
Docdop. Oxcun dochopa (V) u

33 Cpocgo pHa;I KI/ICJ‘Ig)Ta (1()1);31/1516():1(1/16 u bubmmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, IMOTYUCHUE
Hcnonws3oBanue pocdatos B

34 KaueCTBE MHUHEPAIbHBIX yI0OpEHUH. bubnuoreka [IOK
3arpsi3HEeHUE IPUPOTHOM Cpeibl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacpocTpaHeHue B

35 npu 1(3) Iel (I£)H3H1?{eCKieI/IXI/IMI/I‘{eCKI/Ie brbmmorexa [IOK

p P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcuapl yrieposa, ux Gpu3nueckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIE ¢ OKcHIOM yriiepoaa (1V)

37 VYroapHas KUciaoTa M €€ CoIu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktudeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuoreka [IOK
KauectBennas peakiusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBaX KakK O bubnmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coequHenus brommorexa [TOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue

41 SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHeinmume HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHCHUSDY
KontponsHas padoTa Ne3 mo teme

42 «Ba)kHene HeMEeTaJIIbl K UX bubmorexa [OK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSD»
OO6mras xapakKTepuCTUKa XUMUYECKHUX
3JICMEHTOB — METaJJIOB.

43 Metannuueckas CBSI3b U bubnuoreka [IOK
MeTaJUIMYECKask KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJLJIOB
XHMMHYECKHE CBOMCTBA METAIITIOB.

. bubmuoreka [IOK

44 DNEeKTPOXUMHUYECKUH PsiJT

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso0.ru/00ae1156
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OOm1re cnocoObl MoTy4eHus
mertaoB. CiuiaBel. Beruucnenus no

bu6mmoreka [JOK

4 .
> YPABRHCHIIM XHMITECIAX pearivitl, https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
TIpUMecH
46 [TorsITHE O KOPPO3UHU METAIIIOB bubmorexa [OK
pp https://m.edsoo.ru/00ae1278
bubmmoreka [JOK
47
[lenotmpie MeTanIE! https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ TUAPOKCHIBI HATPUS U bubnuoteka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[lerouyHO3EMETBHBIE METATIIBI — bubnuoteka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxneitmme coequHeHNS KaTbIIHs bubmorexa [TOK
A 1 https://m.edsoo.ru/00ael15e8
51 O06001mIeHNEe B CHCTeMaTH3 IS bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/7f41837c
59 JKEcTkoCTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
YCTpPaHECHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 mo Teme
53 "YKEcTKOCTh BOABI U METOIBI €€ bubmmorexa [TOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubnuoreka [IOK
54 An i
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBONWCTBA OKCHJIA U bu6nuoreka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kereso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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57 Oxkcuibl, THIPOKCUIBI U COJIM XKelle3a bubmmoreka [JOK
(1) u xene3a (I11) https://m.edso0.ru/00ae35e6
58 O06o01IeHre U cHCTeMaTH3aIUs bubnuoteka [IOK
3HAHWUU https://m.edsoo.ru/7f41837c
[IpakTnueckas padota Ne 7. Pemienue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoteka [IOK
«BaxuHenmue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKINi, €CITU OMH U3
60 peareHToB JaH B U30BbITKE WU bubnuoreka [IOK
COIEPKUT MpuUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM JI0JIM BBIXOJa TPOAYKTa
peaxiu
61 O06o001meHNEe B CHCTeMaTH3 IS bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/7f41837c
KontponsHas padoTta Ne4 o teme
62 «BaxHeliue MeTabl 1 UX
COEIMHEHUS
63 BemecTsa u Mmarepuansl B bubnunoreka [IOK
HOBCEIHEBHOM KU3HU UETI0OBEKA https://m.edsoo.ru/00ae3f50
64 BemecTsa u Mmarepuansl B bubnunoreka [IOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka LIOK
AKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0meHue u bu6nuoreka LIOK
cucTeMaTu3alys 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHUE U bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTHU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68 PesepBHbiit ypok. O60011eHNE U

CUCTEMAaTU3alus 3HAHNHI

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2










	учебного предмета «Химия. Базовый уровень»
	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	Вещество и химическая реакция
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:

