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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, IPEICTABICHHbBIX
B ®I'OC OO0, a Takxe Ha ocHOBE ¢eiepalibHOM pabouel TporpaMMbl BOCITUTAHUS
U C Yy4ETOM KOHIEMIMUM TMpernojaBaHusl y4eOHOTO TmpeaMeTa «XHUMHUS» B
oOpasoBaTenbHbIX opranuzanusax Poccuiickoit dexnepanuu.

[Iporpamma 1o xuMuu naéT MPEACTABICHUE O LEAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCIHTAHHMS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTrO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE MpeAMETHOE coJiep>KaHue,
npeaycMaTpUBaeT paclpeieieHue €ro IMo KilaccaM U CTPYKTypUpOBaHUE IO
paznenaM W TeMaM MpPOrpaMMbl IO XHMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIE0OBAaTEILHOCTh  M3YUEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXXHOCTA TIpeaMeTra  JJis
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTenbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMs, a Takke TpeOOBaHUMN K
pe3yibTaraM oO0y4YeHHUsI XUMUU Ha YPOBHE LieNiel U3y4eHUsl MpeIMeTa U OCHOBHBIX
BHJIOB Yy4YeOHO-ITIO3HABATEILHON JCATEILHOCTH OOYYalomerocss IO OCBOCHHUIO
y4eOHOTO co/IepKaHUsI.

3HaHUWE XUMHHU CIYKUT OCHOBOM sl (OPMUPOBAHUSI MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeACTaBICHU O MATEPUAIBHOM €IUHCTBE MUPA, BaKHYIO
poJiib UrparoT (GopMuUpyeMble XUMHUEU MPECTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPIrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS NIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOMH,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHECHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
dhopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 00I1IeH U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEN
OOy4JaromMXCs, HABBIKOB WX CaMOCTOSITEIIbHOW y4eOHOW  JIeATeNhHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MTOBCEIHEBHOM XU3HH, TaK U B MPOHECCUOHAIBHOM JIeSITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISI1a HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYarOIINXcs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--
Hay4YHBIM 3HAHUSAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOYyYEHMHM XUMHUU OOECHEeUMBAIOTCA CIEHUPUKON
colepKaHUsl ~ y4yeOHOro  IMpeaMera, KOTOPBIM  SBISETCS  Ie1arorH4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTNpPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYyYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX IMOHATHN XMMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENBbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0O noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMHYECKON
peakuuu. OOe 53TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEJOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUHU;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUIl 00 AJIEKTPOJIMTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PAcCCMATPUBAIOTCS HAa OCHOBE OAMIMPUYECKU
MOJTyYEHHBIX U OCMBICTICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBIIOJIHAS (QYHKUINUU OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOICTB,
CTPOCHHS U BO3MOKHOCTEHN MPAKTUYECKOIO MPUMEHEHUS U TIOJIYYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MIPEJICTABJICHUS O XMMUYECKOM COCTABIISIIOIIEN HAYYHOU KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW MPUPOIBI, IECHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHHUIO U METOJIaM
NO3HaHUA B Hayke. M3yueHue XMMUU MPOUCXOAMT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3yYEHHBIX y4eOHBIX NpeamMeToB: «Okpyxaromui mup», «buonorusa. 5—7
KJIacce» U «Pusuka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHHM TPOUCXOAUT (OPMHUPOBAHHWE 3HAHUW OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJIBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JOCTYIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blKa HAyKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM I[IO3HAHWS TIPH U3YYCHUH BEIIECTB W
XUMHUYECKUX PeaKkinii, B GOpMHUPOBAHUU U PA3BUTUH MMO3HABATEIHHBIX YMEHUHN U X
NPUMEHEHUU B  Y4YCOHO-TIO3HABATEIBLHOH W y4eOHO-HCCIIEIOBATEIIBCKOM
JIeATEeIbHOCTH, OCBOEHUU TMpaBuUil Oe30macHOro oOpallleHHusl ¢ BeleCTBaMU B
MTOBCEHEBHOM KU3HU.

[Ipy u3yyeHUM XMMHUU HA YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMs BaXKHOE
3Ha4YCHHUE TPUOOpETU TaKUe 1eNH, KaK:

— (dopmMupoBaHHE WHTCIICKTYaTbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOy4YeHHss Ha CHCTEMAaTHYeCKoe MpHOOIIEeHUE
oOydJaroImuxcss K CaMOCTOSATEIbHOW I03HABATEILHON JCATEIHHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMUPYIOIMIMM MOTHUBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecriedyeHue yCI0BUM, CIIOCOOCTBYIONTUX MPUOOPETECHUIO 00YUarOIITUMUCS
OTbITA Pa3HOOOPA3HOM NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIIETEHIINI), UMEIONINX YHHUBEPCATbLHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB ICATEILHOCTH;

— (dopmupoBanne oOmeld (QyHKIIMOHATEHON W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YyMEHUN OOBSICHATh UM OICHUBATH SIBIICHUS
OKPYXKAIOIIEr0 MHpPA, MCIHOJb3Yys 3HAHUS U OMNbIT, MOJYyYEHHbIE NPHU H3yUYECHUU
XUMUH, TIPUMEHSATH UX TPU PEIICHUH TTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOM
e TETHHOCTH;

— ¢opMmupoBaHHe y OOy4YalOImUXCSd TYMAaHHCTHUYECKHX OTHOIIEHUH,
MOHUMAaHUSl 1EHHOCTH XUMHUYECKUX 3HAHUM JIJI1 BBIPAOOTKH DKOJIOTHYECKH
1eaecoo0pa3Horo MoBeJeHUsT B OBITY M TPYAOBOM JIESATEIBHOCTH B IIENAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOJTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO H
CAMOBOCTINTAHWIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoGuisi M HAMPaBIECHHOCTH JalbHEHIIEro
oOy4eHus.

OO1mee 9nco YacoB, OTBEAEHHBIX TSI U3YUCHUS XUMUW Ha YPOBHE OCHOBHOTO
oOmero odpa3oBanus, coctabisger 136 gacoB: B 8 kiacce — 68 dacoB (2 daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibLHbIe XUMHUYECKHE TOHATHS

IIpenmer xumuu. Posib XuMHM B KW3HU 4Y€lIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MYECKHE CBONCTBA BELIECTB. ATPETraTHOE COCTOSIHHE
BemiecTB. [loHsTHE O MeToAaxX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CniocoOsI pazaeneHust cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE HI€MEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOkKHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢hopmyiia. BaieHTHOCT, aTOMOB XUMHUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA CcOCTaBa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COETUHEHUH.

KonunuectBo BemiectBa. Monb. MonsipHas macca. B3anmocBsi3p KoJn4uecTBa,
Macchbl W 4YHClIa CTPYKTYPHBIX €IMHHI] BemecTtBa. Pacu€tel mo dopmynam
XUMUYECKUX COCTUHEHUH.

Pu3NUeCcKue U XUMUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakiusl U €€ MPU3HAKHU.
3aK0H COXpaHEHMs] MacChl BelIeCTB. Xumudeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, paBmiIaMu pabOThl B J1a0OpaTOpUU H
npuémMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPYIOBAHUEM, U3YUYEHHUE U OIHMCAHHE
(GbU3UYECKNX CBOWCTB O0O0pa3lloB HEOPraHUYECKUX BEIIECTB, HAOJIOJICHHE
¢u3nueckux (IUIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlUs BOJAbI) U XMMHUYECKUX (TOPEHHE CBEYM, IMPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHHE U
OMHUCaHWE TMPU3HAKOB IMPOTEKAHMS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pas3lioxKEHUE TUAPOKCUIA
menu (II) mpu HarpeBanuu, B3auMoJeNCTBHE Keme3a ¢ pactBopoM conu Menu (1),
U3y4YEHUE CIOCOOOB pa3felIeHHUs CMECEil: C MOMOIIbI0 MarHurta, (GUIbTPOBaHUE,
BbITIApYBaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, IpoBeAeHNE OYUCTKH MOBApPEHHOMN
COJIM, HAONIOJIECHHWE W  ONHWCAHUE  PEe3yJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHWS MAacCChl, CO3/JaHUE MOJEIEH MOJEKYI
(ImapocTepKHEBbBIX ).

Baxueiime npeacTaBuTe M HEOPraHU4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3neMeHT u mpocToe
BelecTBO. Haxoxmenue kuciaopoma B mpuponae, (uU3MUECKHe W XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kucnopona. CrocoOsl



MOJIYYeHHUS] KUCTOpoAa B JIA0OpPaTOpUH ¥ TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TeroBoit >(pdeKT XUMUYECKON peakluu, TEPMOXMMHYECKUE YpPaBHEHMS,
DK30- M DJHJIOTEPMHUYECKHE DPEakUMu. TOIUIMBO: Yrosib M METaH. 3arpsA3HCHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(heKTa, pa3pynieHue 030HOBOTO CIIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B IpUpo/Ie,
dbu3nYecKre U XUMUUECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOKI MoyueHus. Kuciorer
Y COJIH.

MounspHblii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputens. PacTBoOpbL
HacplllieHHbIE W HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas nomns BemecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOABI. OCHOBAaHMS.
Ponb pacTBOpOB B mpHpoie U B KU3HU 4YesIOBEKA. KpyroBopoT BOJBI B MPUPO/IE.
3arps3HeHne NpUpOAHbIX BoA. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccudukanus Heopranndeckux coenuHenuil. Oxcuasl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBbIE, KHUCJIOTHbIe, aM(OTepHbIE) W
HecosieoOpasyromme. HomeHkimatypa okcuaoB. Duznueckue W XUMHYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okCcuaoB.

OcHoBanus. Knaccudukauuss oCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. DPuU3NUECKME M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinor. Ousznyueckue u
XUMHUYECKHEe cBoicTBa KHCIOT. Psan aktuBHoctu MetamiaoB H. H. bekerona.
IlonydeHnne KuUCIoT.

Conu. Homenkiarypa cosieil. @U3n4YecKkre U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tosyuenue coient.

I'eneTnyeckas CBs3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE COAEPKaHUsl KUCIOPOAa B BO3AYyX€, IMOJIyYEHHUE,
coOupaHue, pacro3HaBaHWEe M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM U YCJIOBUSL BO3HUKHOBEHHS U
IpeKpalieHus ropeHus (1oxapa), 03HaKOMJIEHUE ¢ 00pa3liaMu OKCHUI0B U OITUCAHUE
WX CBOWCTB, TMOJy4eHHE, COOMpAaHHWE, pACNO3HABAHWE W M3YYCHHE CBOWCTB
BOZIOpo/ia (TOpeHue), B3auMoieiicTBrue Bogopoaa ¢ okcuaoM meau (II) (Bozmoxxno
MCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOACHHE 00Pa3I0B BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEN pAcTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, NMPUTOTOBIEHUE PACTBOPOB C OINPEACIEHHON MACCOBOU JOJIEH
pPacTBOPEHHOTO BELIECTBA, B3aWMOJICHCTBHME BOJABI C MeTallaMH (HaTpUeMm u
KaJibliieM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEpPHANIOB), HCCIEJOBAaHUE



00pa3I0B HEOPraHUUECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHNE U3MEHEHUS
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCIOT U LIENOYEH, U3YUEHNE B3aUMOJEHCTBUS
okcuna meau (II) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METAJUIaMH, PEaKIIUii
HEWUTpaIu3aluy, MNOJyYEHUE HEPACTBOPHMMBIX OCHOBAHWW, BBITECHEHHE OJHOTO
MeTajuia IpyruM U3 pacTBOPa COJIM, PEIIEHNE SKCIEPUMEHTAIBHBIX 337a4 110 TEME
«BaxHeiine K1acchl HEOPTaHUYECKUX COCTUHEHUIN.

Hepuoanuyecknit 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHUX
aiemenToB JI. WU. MenpaesneeBa. Crpoenne aromMoB. XHMMHYECKas CBA3b.
OKHCIUTEILHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKH KIACCU(DUKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJIOreHbl, UHEPTHBIE I'a3bl). DIIEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIE OKCHUJIBI U
THJIPOKCU/IBL.

[Tepnognuecknii 3akoH. Ilepuoanueckas cucTeMa XUMHYECKUX AIEMEHTOB /.
N. Menpneneera. Koporkonepuoanas u JiuuHHonepuoaHas ¢popmsl [lepuognueckoi
cucteMbl xumudeckux syemeHToB /[l M. MenneneeBa. Ilepnoasl m rpynimsl.
DU3NYECKU CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTroMHbIX saep. M3otomnsl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMOB MepBbIX 20 XUMHYECKMX 3JIEMEHTOB
[lepnognueckori cucremsl JI. M. MenneneeBa. XapakTepHUCTHKAa XUMHUYECKOTO
3JIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpynraM U Mepuoaam.

3nayenue [lepnoanueckoro 3axkona u [lepuoandeckon cHCTEMBI XUMUYECKHUX
JJIEMEHTOB Uil pa3BUTUA Hayku W npaktuku. JI. M. MenneneeB — yd€HbIM U
IpaKJIaHVH.

Xumuueckass cBsi3b. KoBaneHTHas (mojsipHass M HEMOJISIpHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JJIEMEHTOB. MIOHHAs CBSA3b.

Crenenb  okucieHusi.  OKHUCIHMTEIBbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
IIpouecchl OKMCIEHUS U BOCCTAHOBIICHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB W HEMETAUIOB, B3aUMOJIECUCTBHE
TMIPOKCHJA LMHKA C pacTBOpaMu KHCIOT W IIEJ0YEl, IMPOBEJCHHE OIIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropenue, peakliuy pa3aoKeHUsI, COEAUHEHUS ).

Meswcnpedmemnule ceasu

Peanuzanmsi MeXIpeaAMETHBIX CBSI3€ NpPU HM3YYEHUHM XHMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



IIOHATHUM, TaK U MOHATHUU, SBIAIOIIMXCS CUCTEMHBIMH Il OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHbIN (PaKkT, runoresa, Teopus,
3aKOH, aHaJM3, CHHTE3, Kiaccu(pukanus, NEPUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusznka: Marepus, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIIHI,
pPaZAMOAaKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsj, BEIIEeCTBO, TEJNO, OO0BEM,
arperaTHO€ COCTOSIHME BEIECTBA, TIa3, (PU3NYECKHE BEJIUYUHBI, E€IUHULBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPO/IbI, MOJE3HbIE
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHL.

9 KUIACC

BemecTBo M XUMHYeECKasi peaKIUsA

Ilepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX IIEMEHTOB [l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMM CBONCTB
XUMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPUOI0B, KAIN, KAIBLUA U UX COCAUHEHUN
B COOTBETCTBMM C IIOJIO)KCHMEM 3jeMeHTOB B Ilepuoanueckoil cucreme Hu
CTPOECHHUEM HX aTOMOB.

CrpoeHune BemiecTBa: BHIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKUX
pPEmETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUINYECKOU PELIETKU U
BHJIa XMMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCA K PA3IUYHBIM KJaccaM HEOPTraHUYECKUX
COEIMHEHUN, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakMi 10 pa3InyHbIM pU3HAKaM (TI0 YUCITy
U COCTaBy YYacCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
M3MEHEHHUIO CTENEHEN OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMHUUYECKHE PEAKIIMHU, TEPMOXUMHYECKHUE
YpaBHEHHUS.

[lonsitue o ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [IoHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakuusx. [lonstre o karamuse. [loHsTHE 0 XMMHUUYECKOM paBHOBeCUU. DAKTOPHI,
BIMSIOIIAE HA CKOPOCTb XWMHYECKOM pPEaKUUd U IIOJIOKEHHUE XHMHYECKOTO

paBHOBECHSI.
OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU pEeaKUunH. CocraBiienue YpPaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIX ~ PEAKIMii C  HWCIOJh30BAaHHUEM  METOJa
AJIEKTPOHHOTO OasaHca.



Teopust 31EKTPOTUTUUECKON AUCCOLUALINN. DIIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JIUCCOLMALMM BELIECTB C PA3IUYHBIMU BUJIAMHU
XxuMu4eckoil csizu. Crenens auccouuanuu. CUIIbHBIE U CJIa0bIe 3JIEKTPOJIUTHI.

Peakuiun noHHOro oOMeHa. Y cinoBusi MPOTEKAHUS peaKuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBbIE YypaBHEHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMM U COJIEH B CBETE MPEACTABICHUM 00 PJIEKTPOIUTUYECKON TUCCOLUALINU.
KauecTBeHHble peakuiyu Ha HOHBIL. [[OHATHE O THIPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJCIIAMHU KPUCTALIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJUIOB M HEMeTauioB (rpadura U anMasa), CIO0KHBIX BEIECTB
(xJopuaa HaTpus), UcCIeOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIIMU OT
BO3JICHCTBHSI  Pa3IUYHbIX  (AKTOPOB, MCCIEIOBAHUE  JIIEKTPOIMPOBOJHOCTH
pPacTBOPOB BELIECTB, MTPOLIECCA AUCCOLMALIMH KUCIIOT, IIEJI0UEH U cosel (BO3MOKHO
HCIIOJIb30BAaHUE BHUJIEO MATEPHUATIOB), MPOBEJEHUE OMBITOB, WJUIFOCTPUPYIOUIUX
NpPU3HAKK TMPOTEKAHMsS] peakluil HMOHHOro oOmeHa (oOpa3oBaHHME OCalKa,
BBIJICJICHUE Ta3a, O0Opa30BAaHHME BObI), ONBITOB, WLIIOCTPUPYIOIIHUX HPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIM (FOpEeHUE, PEeaKIUu pasiIoKEeHMUs,
COCIIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KAUEeCTBEHHBIX PEAKLINI Ha NOHBI, PEIIEHUE DKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemerayibl 4 MX cOeIMHEHHUS

OOmas xapaktepuctuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (HU3MYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMUYECKHUE CBOMCTBA Ha MpUMepe Xjiopa (B3auMoeiicTBre
C MeTajlaMH, HEeMeTajlaMu, mienodyamu). XisopoBogopoAd. ConsiHas KucIoTa,
XUMHYECKUE CBOWMCTBA, MOJYyYECHHE, IpuUMEHeHue. [JlelctBue Xxiopa U
XJIOPOBOAOPOA Ha OPTaHU3M YeloBeKa. BaxuHelne XJIOpUIbl U UX HAXOXKIEHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue U (PU3NUYECKUe CBOICTBa
MIPOCTHIX BEUIECTB — KUCIOPO/Ia U CePhl. AJITOTPONHBIE MOAU(PUKALINY KUCTIOPOAa U
cepbl. XuMUYecKkue cBoWcTBa cepbl. CepoBOIOpOA, CTpOEHHUE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA. OKCHUABI CEPhbl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucnoTa, puU3nvecKre 1 XuMHUYecKre CBOMCTBa (001I1e KaK MPeICTaBUTENs
KJlacca KUCJIOT M crnenuduueckue). XMMUYECKHE Peakluu, JIekKallue B OCHOBE
MPOMBIIIVIEHHOTO CIoco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCIOThL. CONM CEepHOM KHUCIOTHI, KAaYECTBEHHAs peaklus Ha CyJb(aT-HOoH.
Haxoxnenue ceppl M €€ COCIMHEHUHA B MPUPOJIE. XUMHYECKOE 3arps3HEHHE
OKpYXalolel Cpellbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaIEHHUS.



OOmas xapakrtepucTuka 31eMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
bu3nyeckue U XuMHYecKre cBoiicTBa. KpyroBopot azora B npupoje. AMMUaK, ero
(u3HYEeCcKUEe U XUMUYECKHE CBOWCTBA, MOJyYeHHUE U npuMeHenune. Colu aMMOHHS,
X pU3NUeCcKre U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KaduecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHCIIOTa, €€ MOoJydeHue, (PU3NUecKrue U XUMHYECKHE
cBoicTBa (0OIIME€ Kak TMpeACTaBUTENs Kiacca KHUCIOT U crenuduyeckue).
Hcnonb3oBaHME HUTPATOB U COJIEH AMMOHHMSI B KAUECTBE MUHEPATIbHBIX y100pEHUM.
XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpeibl COEANHEHUAMHU a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHUE BO3/yXa, MOYBbl U BojoémoB). docdop, amiorpornHbie
Moaudukauuu docdopa, puzndeckue U xumuueckue cBorctsa. Oxcup docdopa
(V) u dochopHuast kucnora, Gpuznueckue M XMMHUYECKHE CBOWCTBA, MOJTYyYECHHE.
Hcnonp3oBanue (hochaToB B KaueCTBE MUHEPATIbHBIX yI00PECHHIA.

O6mas xapakrtepuctuka aneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIEHUS. Y TJIepO/1, AJTIOTPOIHbIE MOIU(DUKAIIUHY,
pacnpocTpaHEeHUE B IPHUPOAE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA. AJCOpOIus.
Kpyrosopor yraepoga B mnpupoae. OKcuisl yriepoga, HUX (QU3NYECKHE U
XUMUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OpPraHU3MbI, TMOJYYCHHE W
MIPUMEHEHHUE. DKOJOTHUUECKHEe MPoOJeMbl, CBA3aHHbIE ¢ OKcuaoM yriepoaa (IV),
rUNoTe3a ra00aIbHOTO TOTEIUICHUS KiIuMarta, MapHUKOBBIA 3(PdekT. YroibHas
KHCIIOTa U e€ conM, uX (U3NYECKHe M XUMHUYECKHE CBOWCTBA, IMOIYYEHUE H
npumeHeHue. KadecTBeHHass peakuusi Ha KapOoHar-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, MPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TIUIIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yroib, MPUPOAHBIN Ta3, HETH),
NPOAYKThl UX MepepaloTku (OEH3MH), UX pOJb B OBITY U MPOMBIINLIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BAKHBIX BELIECTBAX: XKUpax, OelKax, yriaeBojgax — U ux
poii B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OPraHUYEeCKuX U
HEOPTraHUYECKUX COEIMHEHUN.

KpeMHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YCHHE W
npumeHeHue. CoenMHEeHHs KpeMHUs B pupoae. O01ue npeacTaBieHus 00 OKCUIEe
kpemaus (IV) u xpemaneBoit kuciaore. CHIMKAThI, UX HCIIOJIb30BaHUE B OBITY, B
MPOMBIIIUVIEHHOCTH. BakHeillue cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEeHT, OeToH, xene300eToH. I[lpobiembl ©6€30maCHOrO0  UCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa3I[0OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHON KHUCIIOTHI,
MIPOBE/ICHUE KAaUE€CTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOJIO/IEHHE MPU3HAKOB



WX TIPOTEKAaHWsI, OMBITHI, OTpaXKaromue (PU3NYeCKue U XUMUYECKHE CBOWMCTBA
TaJIOTEHOB M MX COEJUHEHUH (BO3MOXHO MCIOJb30BaHUE BHUECOMATEPUAIIOB),
03HaKOMJIEHHUE ¢ 00pa3aMu XJIOPUAOB (TaJIOT€HU I0B), O3HAKOMJICHHE C 00pa3iiaMu
ceppl U €€ COeNUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
HaOJIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mol JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEHUE XUMUUECKIX CBOMCTB pa30aBI€HHON CEPHON KUCIIOTHI,
MPOBEJICHNE KaUeCTBEHHON PEaKIuM Ha CyJb(aT-uoH U HAOIIOJIeHUE TTpU3HaKa e&
IPOTEKaHMUs, O3HAKOMJIEHUE C (PU3MYECKUMHU CBOMCTBaMH a30Ta, pocdopa u ux
COeIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUAIIOB), 00pa3liaMy a30THBIX
u dochopHbIX yaoOpeHul, nojaydyeHue, coOupaHue, pacrlo3HaBaHUE U U3YyUYCHHE
CBOMCTB aMMHaKa, MPOBEJCHUE KAYECTBEHHBIX pEaKIMid Ha WOH aMMOHHS H
dbochar-uoH W U3yyeHUWE TPUZHAKOB UX TMPOTEKaHUs, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), HM3YyUYECHHE MOJIeJeH KPUCTANIMYECKUX PEMIETOK aliMasa,
rpaduta, QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOpOLMH PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOrasa, IMOJy4YECHUE,
coOupaHue, pacro3HaBaHUE M W3YYEHUE CBOWCTB YTJIEKMCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKlUii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUEHHE MPU3HAKOB UX
MPOTEKaHMs, O3HAKOMJIEHHWE C TIPOAYKIIMEH CHJIMKATHOW MPOMBIIIICHHOCTH,
pelIeHre SKCIEPUMEHTANIBHBIX 3aJad 1Mo Teme «BaxkHelllne HeMeTauibl U HX
COCIMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO6mias xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux TnonoxeHus B llepmoanueckon cucreme xuMHuueckux dnemeHtos JI. .
MenneneeBa u ctpoenus: atoMoB. CTpoeHue MetaioB. Meranyeckas CBs3b U
METAJUIMYECKAs] ~ KpHUCTAJUIMYECKass  pEmI€TKa.  DJIEKTPOXMMHUYECKHM Pl
HarnpsbKeHu metamuioB. dusnueckue U XMMUYECKUe CBOMCTBa MeTauioB. Oomue
crnocoObl mMosydeHus: meTaioB. IloHATHE O KOppPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX 0T KOoppo3uu. CriiaBsl (CTallb, YyTYH, TIOPATIOMUHIMN, OpOH32)
U X PUMEHEHUE B OBITY U IPOMBIIIUIEHHOCTH.

[Ilemouynbie MeTaJUIbL: MoJIokeHHUe B [lepuoaudeckoil cucTteMe XUMHYECKUX
anemeHnToB JI. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOJIE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUabl U
TUAPOKCUABI HAaTpusi W Kanus. I[IpuMeHeHHe MIETOYHBIX METANIOB U HUX
COCJIMHEHUMH.

[[lenouyno3eMenbHble METaJUIbl MAarHuii M KajbllUili: TOJOXKEHHUE B
ITepnoanueckoit cucreMe xumudeckux 3yiemMeHToB J1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Duznueckue 1 XMMHUYECKHUE CBOMCTBA MAarHus U



Kanblys. BaxkHeime coequHeHus KalbIys (OKCUI, TUIPOKCHUI, COJn). JKECTKOCTH
BOJIbI M CTIOCOOBI €€ yCTpaHEeHUSI.

AJIIOMUHUN: TIOJI0)KeHUE B [lepuoinueckor cUCTeMEe XMMUYECKUX 3JIEMEHTOB
. . Menneneesa, cTpoeHHE aToMa, HaXOXKICHHE B mnpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA alFOMHHHSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognyueckoit cucreMe XUMHAYECKUX 3JIEMEHTOB /.
N. MenneneeBa, cTpoeHHE aToMa, HaxoxzacHue B mpupoxae. dusmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIbI U cou xkenesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C o00pa3llaMyd METAJJIOB W CIUIAaBOB, UX (DU3UYECKUMU
CBOMCTBaMH, H3y4YE€HHUE  PE3YyJIbTAaTOB  KOPPO3WU  METAIIoB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJEOMATEpPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJNe3a B KUCIOPOJE
(BOBMOXHO  HCIIOJIb30BAHME  BHUJECOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJabliusl, aTIOMUHUS, ITUHKa, Keme3a (1)
u xenesa (III), menu (II), HaOmrOEeHME W ONMHMCAHUE TPOILIECCOB OKpAITUBAHUS
IJJaMEHH MOHAMU HATpusl, Kalusg ¢ KaJlblus (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHUAJIOB), HCClIeI0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCH A ATFOMUHHUS U
TUJPOKCHIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7ad 1o TeMme «Bakueitnume
METaJUIbl U KX COCTUHEHUS».

XuMus ¥ OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B IMOBCEIHEBHOM KW3HHM 4eJIOBEKa. be3oracHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiui B ObITy. IlepBas momolps mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKawIieh cpeabl (MpeaenbHas J0mycTUMas
KOHIIEHTpaius Beulects, nainee — [1JIK). Poib XuMum B pelieHUH 3KO0JIOTHYECKUX
mpooJIeM.

Xumuueckuit IKCnepumenm:

M3yueHHe OOpaslloB MaTepualioB (CTEKJO, CIUIaBbl METAIOB, MOJHUMEpPHbIC
MaTepualbl).

Mesricnpeomemnule ceasu

Peanuzanusa MeXNpeaMETHBIX CBA3CH NMPU HM3YYEHUM XHMUU B 9 Kiacce
OCYILECTBIISIETCS. 4E€pe3 UCIOIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYUYHBIX
MOHATHM, TaK U TOHSTUN, SBJISIOIIUXCS CUCTEMHBIMU U1 OTAECIbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO LMKJIA.



OOmue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCUPUKalUg, MEePUOJIUYHOCTh, HAOIIOEHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJENb, SBJICHUE, IAPHUKOBBIMI
3 PeKT, TEXHOIOTUS, MATEPUAIIBI.

®duszrka: MaTepus, aTOM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOTIHI,
PaANOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUECKUI 3aps, IIPOBOTHUKH,
MOYPOBOHUKY, AWDICKTPUKH, (POTODIEMEHT, BEMIECTBO, Tel0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTD, KPUCTAIIIMUECKAS
peméTka, CIjiaBbl, (pU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUSI, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocuHTe3, nbIXaHwe, OMocdepa, IKOCHUCTEMA, MHHEPATLHBIC
yA0OpEHMS, MUKPOYJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOGHHUS IMPOTpaMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYEeHHs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMH, HPUHATBIMH B
OOIIECTBE MpaBUJIaMW U HOpPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXalOT  T[OTOBHOCTh  OOYyYarolIUXCs
PYKOBOJACTBOBATbCA CHUCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHWEHTAUMHd U
pacuIMpeHUe ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJIe/IMI0, MOHMMAHMS 3HAYEHUS XUMHUYECKON HAyKH B KU3HH
COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOIICTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHMKAaTUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM, y4eOHOUCCIIEIOBATEIBCKOM, TBOPUECKON U IPYTUX BUAX ACSITEILHOCTH,
TOTOBHOCTM K pa3HOOOpa3HOM COBMECTHOM JI€ATEIbHOCTH NPHU BBITOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3a7[a4, BBIMIOJIHEHUH XUMHUYECKHUX HKCIIEPUMEHTOB,
CO3IaHUM YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO U B3aMMOIIOMOIIH
B IPOLIECCE 3TOUN yueOHOI AeATENBHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MTOBEJECHUE U
IIOCTYIIKA CBOMX TOBAPHUILEH C O3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEICTBHUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTaBJIAIOIIME
OCHOBY JIJII IOHUMAaHUSI CYIIHOCTH HAay4YHOW KapTHUHBI MHpa, MpEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HAIIpaBJICHHbIE HA ITOJIyYEHUE HOBBIX 3HAHHUU II0
XUMHUHM, HEOOXOIUMBbIE Jisi OOBACHEHHsS] HaOII0JIaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENbHOM pabdoThl C y4eOHBIMHM TEKCTaMH, CIPaBOYHOM



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEeHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MPOEKTHOW U  HCCIENOBATEIIbCKOU
NESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4) popMupoOBaHMSs KYJbTYPHI 310POBbSI:

OCO3HAHHME LIEHHOCTU YU3HH, OTBETCTBEHHOI'O OTHOILUIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE MOCIEJICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KypEeHHSI),
HEOOXOJMMOCTH COOJIIOJIEHUsI TpaBwil O€30MacHOCTH TNpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTHUYECKOMY M3yUYeHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3yibTaTam TPYI0BOH 1€ATeIbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAHMM MO  XUMHUHM, OCO3HAHHBIM  BBIOOP
WHMBUyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTb aIallTUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K IPUPOIE KaK UCTOYHUKY >KU3HU
Ha 3emile, OCHOBE €€ CYIEeCTBOBAHMS, MOHMMAHHE ILIEHHOCTU 3J0pPOBOTO H
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HaHHE IIEHHOCTH COOJIOICHMUS
npaBuiI 0€30MAaCHOTO MOBEJEHUS ITPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJYy4YaeMble MPU U3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEeM M IMyTed WX pelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJEISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MUPOBO33PEHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPUSl, IPUHITUII,
runoTe3a, (QaxkT, CUCTEMa, MPOLECC, OKCIEPUMEHT U JAPYroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPhIE 00€CIEeUnBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUM: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHBIE
MPU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUST OTJENbHBIX (PAKTOB U SIBIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTAaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHME TMPUMEHSATH B TIpoOIlecCe TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO/, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XuMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-TM03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U |
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarebckne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAay€CTBE HHCTPYMEHTA
MO3HAHUSA, & TAK)KE B KAU€CTBE OCHOBBI JIsl (JOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

MpUOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YyMEHUE Ha0II0JaTh 3a XOJOM IMpolecca,
CaMOCTOATENBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, PopMyIHpPOBaThH 000OIIECHUS U
BBIBO/IbI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICTOBAHUS, COCTABIATH OTUET O
poJenaHHoN padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHHE MPUMEHITh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 3a/1a4 OMPEACIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHNE KYJIbTYypOH aKTUBHOTO MCTIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHust nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvki 1 UX KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce ydyeOHOW u
UCCJIEIOBATENLCKON JEATENHHOCTU MH(OPMAIUIO O BIUSHUU TPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYIKAIOIICH TPUPOTHON
CpeIbl.

KoMMmyHuKaTHBHbBIE YHMBepPCAJbHbIE YueOHbIe 1elCTBUA:

YMEHHUS 33]1aBaTh BOMPOCHI (B X0JI€ AMAJIOTA U (UJTK) TUCKYCCHUU) TIO CYILIECTBY
oOcyxmaeMoi TeMbl, (OPMYJIUPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MIPEATIOKEHHON 3a/1a4H;

YMEHUSI  TPEJCTaBIsATh  TOJYyYECHHbIE  pe3yJbTaThl  MO3HABATEIHHOMN
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paToOpHOIl pabOThI O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

yMEHHsI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHON M HCCIIEIOBATENIbCKOM  JEATEIbHOCTH  MpU  PEHICHHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEJENeHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIEe AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENbHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM  JIEWCTBUWA TP BBINOJHEHWHM 33JaHUA C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCTIONb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

IMMPEJMETHBIE PE3YJIbTATbI

B cocraBe nmpeaMeTHBIX pE3yJIbTATOB IO OCBOCHHMIO 00S3aTEIbHOIO
COJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepanbHOil paboueld Mporpammoi,
BBIJICTISIIOT: OCBOGHHBIE OOYYArOIIMMHUCSA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUA, €ro HWHTEpIpeTaluH,
peoOpa30BaHUI0 U TPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K xoHiy 00yuenus B 8 kjiacce rnpeaMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHWYECKHX MOHSATHUW: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(oHOpOHAS M HEOAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEeMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkius, KiacCu(PUKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakinu,
SJIpO aToMa, JIEKTPOHHBIN CJI0M aTomMa, aTOMHasi OpOUTalIb, paguyc aToma,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJsIpHAs KOBAJIGHTHAsS CBSI3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHUOH, pacTBOp, MAaccoBas [0S BELIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCIONB30BaTh XHWMHYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMUUYECKUX PEAKLINIA;

e OIpeeNsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COETUHEHMSX,
CTENEHb  OKUCIEHMS  DBJIEMEHTOB B  OWHApHBIX  COEIUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIch llepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTraipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO Qopmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKHUX DJJIEMEHTOB: pa3iIu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPHUOJbI, COOTHOCUTh OOO3HAUCHMS, KOTOpPhIE HUMEIOTCA B
tabmuie «llepmomuueckas cucrtemMa XuMmudeckux diemeHToB J[. U
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUSI aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps spa, O0IIee YHCIIO JICKTPOHOB H
pacnpeiesieHue UX MO JIEKTPOHHBIM CJIOSAM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEIIIECTB, MO TEIUIOBOMY (D deKTy);

XapaKkTepru30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIAsl OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOIO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XHUMHUYECKUX TMPEBpalICHU B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOI'O JJIEMEHTa I0 (opMyJie COCIUHCHUS,
MAacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XMMUYECKOU pEaKInH;

MIPUMEHSITH OCHOBHBIE OTIEPAIIUU MBICITUTEIBHOMN AEATEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, OOOOIIeHHE, CHCTeMaTH3alHio, KIacCH(HUKAIIHIO,
BBISBJICHUE IMPUUYMHHO-CJICACTBEHHBIX CBS3€M — JJI1 M3YUYEHHsS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHUM, eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJICTMPOBAHUE, HKCIEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

CJIeI0BaTh IIpaBUJIaM IMOJIB30BaHUS XUMHUECKOHN TTOCYI0M U JJa00paTOPHBIM
obopynoBaHUEM, a TaKXe IMpaBwiaM oOOpallleHusl C BEIIeCTBAMU B
COOTBETCTBHUM C HHCTPYKIMSIMM TI0 BBIMOJIHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB I10 MOJYYSHUIO U COOMPAHMIO ra3000pa3HBIX BEIIECCTB
(Bomopoaa W KHUCJIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OIpeaeaEHHON
MacCOBOM JOJIEM PACTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATH U IMPOBOIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB HIEIOYEH U
KHCJIOT C IIOMOIIBIO HHIUKATOPOB (JIAKMYC, (peHOoI(pTanenH, METHIIOPAHXK U

pyTue).

K koHIy oOyuenus B 9 kjacce npeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIMTHYECKAS] JUCCOLMALINA, PEaKUUH HOHHOIO
oOMeHa, Karaau3arop, XUMHUYECKOE paBHOBECHE, oOOpaTumble U



HEOOpaTUMbIE pPEaKIMH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(OoTepHOCTb, XUMHUYECKast CBSI3b (xoBaseHTHasI, HOHHaA,
METAJTUYECKAs ), KpUCTAIUTMYECKAS PEMIETKA, KOPPO3HS METAIIJIOB, CILIABbI,
CKOPOCTb XMMHUYECKOW peakluu, MPEeAebHO IOMYyCTUMAsl KOHILIEHTpALIMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHSATUM U
MPUMEHSITh 3TU OHSTUS MPU OMKMCAHUH BEIIECTB U UX MPEBPAILICHUII;
WCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUI COCTaBleHUS (HOpMyI
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

OMPENEIATh BaJIECHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX IJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpPENIEIEHHOMY KJIACCY COEMUWHEHUW 1o ¢opMmyriaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, METANIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPAX HEOPTaHMYECKUX COCIMHEHUH, THUIl KPUCTATIMUYECKON
PEIETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabnuuynyto Gopmy Ilepuoandeckoit cCUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHas mnoarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», Maneie u OoJiblliM€ TMEPHOJIbI, COOTHOCHUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabuIIe, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  sApa, OO0IIee YHCIO DJIIEKTPOHOB M paclpelesieHue WX IO
AJNIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIMHEHHUH B Tpejenax MajblX MEPHOJIOB U
[JIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCu(pUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YUCIYy U COCTaBy Y4YaCTBYIOIIMX B peaKlUu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEIUPUUECKUE XUMUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIas OMNHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIU;

COCTaBJSATb YPAaBHEHUSI JJIEKTPOJUTHYECKONW JUCCOUUALMU  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEaKITUit
MOCPEACTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca dTHX PEaKIIHii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIlCHU B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChI BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO OJJIeMeHTa 1o ¢opMyse COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XMMUYECKOU pEaKInH;

coOJTI01aTh TIPaBHUIIA TTOJIB30BAHUS XUMUYECKON TTOCYI0N B TaO0OpaTOPHBIM
o0opyJoBaHMEM, a TaKXe TNpaBWia OOpameHus ¢ BelIecTBaMu B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka 1 yriaekucioro rasa);

MPOBOJIUTH PEAKIINHU, TTOATBEPIKIAIONTNE KaYECTBEHHBIN COCTAaB Pa3INYHBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJIOPUA-, OpOMHUI-, HOIU-,
kapOoHart-, ¢ocdar-, cunmkar-, cyiabdar-, THAPOKCUI-UOHBI, KaTHOHBI
aMMOHHSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIUTEIBHON JESTENHHOCTU — aHAIIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3alINIO, BBISIBIICHHE PUUYUHHO-
CJICICTBEHHBIX CBSI3€H — IIJIST M3YyUEHUS CBOMCTB BEIMIECTB U XUMHUUYECKHUX
peakiuii, €CTEeCTBEHHO-HAy4YHbIC€ METOJbI TO3HAHWUS — HaOMIOACHHUE,
U3MEpEeHue, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIi U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HanmeHoBaHue pa3fenoB U DJIeKTPOHHBIe (HH(POBHIE)
KonTtposabHble IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3pnen 1. [lepBoHavabHbIe XMMUYeCKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU IeSITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemecTBa u XuMuieckue 15 ) bu6mmoreka [{OK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHelilne npeacTaBuTe 1 HEOPraHUYeCKNX BelleCTB
21 Boznyx. Kucnopon. Ilonsatue 6 bubnmoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax 2 1 bu6mmoreka [IOK

) U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [Tonsitue 06 5 | | bu6mmoreka [IOK

' OCHOBAHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCCHI 1 ) 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pa3nen 3. llepuoanueckuii 3axon u Illepuoanyeckas cucrema xumudeckux iemeHToB . U. MenaeneeBa. CTpoeHHne aToMOB.

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDIE Pe€aKkIuu



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

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema

bu6mmoreka [IOK

3.1 7
XHMHUYECKUX djieMenToB /I, 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
XUMHUUYECKAs CBI3b. Bu6 LIOK
HOJIMOTEKA
2 -
3 OxmcnmrensHo 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIUH
bu6mmoreka [{OK
J4! 1
TOro 1o pasiety > https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HauMeHoBaHue pa3iejioB U TeM (uudpoBble)
Ne i/m P KoHTposbHbI IIpakTH4eckue op
NPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
Pa3nen 1. BemecTBo M XMMH4YeCKHeE PeaKuNu
L1 [ToBTOpeHue u yroyOnenue 3HaHUN 5 1 bubmuorexa LIOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOMTHYECKAs JUCCOLMAIIHSL. 2 | | bubnmoreka [JOK
' XVMUYECKUE PEAaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X COeIMHEHHS
21 OOm1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bu6numorexa LIOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTHKa XUMUYECKIX
2.2 snemeHToB VIA ninbl. Cepa u eé 6 Bubmmorexa [JOK
’ TPYHTBL 6P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61as xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 1 bubmmorexa [OK
) PYTTBL ’ p https://m.edsoo.ru/7f41a636
COETMHECHHUS
OO6m1ast XxapaKTepruCTUKa XUMUYECKHIX
2.4 aneMeHToB [VA MIbl. YTIEpOa U 8 1 2 bubmmorexa [JOK
) . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS



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

Hroro no pazgeny

25

Pa3gena 3. Mera/LiIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmwie cBoficTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COEIUHEHUS 16 hitps://m.cdsoo.rw/7f412636
Hroro no pazgeny 20
Pazgea 4. Xumus U OKpyKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJI0BEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara undgposbie
Tema ypoxka Koutpoasbnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIEC
padoThI padoTsbI
pecypchl
| [Ipeamer xumun. Pons xumuu B | bu6nmoreka [JOK
JKU3HU yenoBeka. Tena u Bemecrna https://m.edsoo.ru/ff0d210c
) [TonsiTvie 0 MeTO/1axX MO3HAHUA B | bubmuoreka [{OK
XUMHUU https://m.edsoo.ru/ff0d227¢e
[TpakTrueckas padota Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpun U MPUEMBI | bubmuoteka [JOK
oOpariieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YucTteie BemecTBa 1 cMecH. CriocoObI | bu6mmoreka [IOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOU COJIN)»
bubmnoreka [IOK
6 A 1
TOMBI H MOIICKY BT https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMCHTHI. SHAKH | Bbu6mmorexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U c0KHBIE BEUIECTBA 1 bubmorexa HOK
P III https://m.edsoo.ru/ff0d2a6¢c
bu6 OK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 nomoreka L

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

3aKoH MMOCTOSTHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [{OK

10 X eckas o a. BanentHoc
mMHecKas popmyn JICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHOcHTENIbHAs aTOMHAs Macca. bubmuoreka [JOK
OTtHOcuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 1011 XUMHUYECKOr0 bu6nmoreka [JOK
3JIEMEHTA B COCUHEHUHN https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BemectBa. MoJib. bubmuoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBIICHUS. bubmuotexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NpOTEKaHUS bubnuorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bubnmnorexa [JOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus: konuuecTBa, MacChl
17 BEIIIECTBA [0 YPaBHCHUSM bubmoreia HOK
B yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaAKIUi
Knaccudukanus XuMHUIecKux
18 €aKlMi (COeAMHEHUS, PA3TOKEHUS bubmmorexa [JOK
peaih A s ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHSI, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIoneaAucT. O000IICHHE 1 bubmmorera [IOK
1 JHCT. Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 KonTponbnas padorta Nel mo teme bubnuorexa [JOK
«BellecTBa 1 XUMHYECKUE PEAKIIAN) https://m.edsoo.ru/ff0d4290
71 Bozayx — cmech razos. Coctas bu6mmoreka [{OK

BOo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

npoctoe BemecTBo. O30H

dusnueckre U XUMUYECKHUE CBOUCTBA

Bbu6mmorexa [JOK

22
KACIOPOLA (PEAKLIIH OKUCIEHIL, https://m.edsoo.ny/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObI osTyueHHs KUCIOPOaa B
23 1abopaTopuu U MPOMBIIIUICHHOCTH bubmmorexa [JOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TernoBoit 3¢ pexT Xumuueckoi
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUSIX
TomnuBo (HedTh, yroiab U METaH).
25 3arpsi3HeHue Bo3ayXa, CIocoObl ero bubmmorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «Ilonyyenue u cobupanue bubmmorexa [IOK
y P . https://m.edsoo.ru/ff0d4ac2
KHCIIOpPO/1a, U3yUEHUE eT0 CBONCTBY
7 Bonopoa — anemeHT u npocroe bubmnoreka [IOK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 dusnyeckue U XUMUYECKHE CBOMCTBA bu6nmnorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 IT
OIPITHE © KHCIOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl oJTy4eHus1 BOAOPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6nmoreka [JOK
31 «[lomyuenue u cobupanue Bo10poJa,

W3y4YEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d497a

Mosipabiii 00bEM Ta30B. 3aKOH

bu6mmoreka [{OK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0béMa, KOITUUECTBA

33 BEIIIECTBA rasa Mo €ro N3BECTHOM bubmmorexa [JOK

. . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruucienus 00bEMOB ra3oB 110

34 ABHEHMIO PEaKI[Md Ha OCHOBE bubmorexa HOK
P "p B N https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUI Ta30B
DU3NUECKUE U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK

35
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBaHuil. [lonsitue 06 bubnuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeb.

37 Hacruimennsle 1 HeHACHIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBasi 10J1s1 BEILIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas pabora Ne 5 o Teme

18 «ITpuroroBiieHrE PaCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»

39 KonrponsHas padora N2 o teme bub6nmorexa [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxcunpl: cocTaB, KiacCupUKAIUS, bu6mmorexa [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMHUUECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorera [JOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB

42 OCHOBaHUS: COCTAB, KIaCCH(PUKAIIHS, bubauroreka ITOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TosnydyeHne U XUMHUYECKUE CBOWCTBA bub6nuoreka [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bu6mmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyenue u XMMHUYECKUE CBOMCTBA bubnuorexa [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIATypa,
46 cnoco((SLII) OJT q)eHH;I XHMHIIZ(I:)KI/Ie bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUIY
['eneTnueckas CBA3b MEXKIY
48 KJIacCaMH HEOPTraHUYECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCIUHEHHI
49 O06o001IeHre U CUCTEMATH3AIIS bubmuoreka [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmotera [JOK
on P https://m.edsoo.ru/00ad9¢ela
COCTMHEHMI
[TepBbie MOMBITKY KIacCUPHUKAITTT
51 XUMHUUYECKHUX dieMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIEMEHTOB
[lepuoguueckuii 3aKOH U
PHOZA bu6mmoreka [IOK
52 [Tepuonuueckas cuctema

XHUMHYECKHUX 31eMeHTOB /[[. 1.

https://m.edsoo.ru/00ada52c
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Menpeneena

53 [lepuonasl, Tpynmsl, TOATPYIIILI bubmorexa HOK
PHOJIBL, TPY - OATPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHnue 31eKTpOHHBIX 000JI04€K
55 aTOMOB 3J1eMeHTOB llepuoanueckoit bubmorexa LIOK
pHoA https://m.edsoo.ru/00adabbe
cuctemsl J[. 1. MenneneeBa
XapakTepucTuka XMMHUUECKOTO
56 3JIEMEHTA M0 €ro MOJIOKEHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoguueckoro 3akoHa
57 JUISl pa3BUTHUSL HAYKU U MIPAKTUKH. []. bubnuoreka [IOK
N. Mennenees — y4€HbIH, IIEAATOT U https://m.edsoo.ru/00ada96e
rpaKJaHuH
53 DNEKTPOOTPULATEIBHOCTh aTOMOB bubnumorexa [IOK
XAMHAYECKUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmoreka [IOK
59 "
OHHAA XUMIACCKaA CBASH https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XuMu4deckas bubmuoteka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanienTHas HenonspHas bubnuorexa [JOK
XAMUYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 CreneHb OKUCIICHUS
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [JOK

peakmuu

https://m.edso00.ru/00adb076
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bu6mmoreka [IOK

64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 hitps://m.cdsoo.rw/00adb076
Kontponbhas padota Ne4 o Teme

65 «Ctpoenne atoma. XuMHU4IecKast 1 bubmorexa LOK

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

CBSI3b)

66 PesepBHblit ypok. O6001eHue u | bubnuorexa [JOK
cucTeMaTu3alis 3HaHuH https://m.edsoo.ru/00adb33c¢

67 PesepBHblIit ypok. O6001meHue u | bub6nmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2

68 PesepBHeIit ypok. O600IICHNE 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KosmnuyecTBo yacoB DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Konrpoabnsie | IlpakTuyeckne
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoTsbI
pecypchl
Ilepronrueckuil 3aKOH.
| IIepnonnueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKHUX A1eMeHTOB [l. U. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU BuG 1OK
. nonrorTeka
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubmuoteka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunber XuMHUUecKoy CBSI3H U THITBI | bubmnoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme
5 «IToBTOpenue u yriayoiaeHue | |
3HAaHWI OCHOBHBIX Pa3/elIOB Kypca
8 Kiacca»
6 Krnaccudukaius XuMHIeCKUX 1 bu6nmoreka [JOK
peaKuuii Mo pa3IM4YHbIM MPU3HAKAM https://m.edsoo.ru/00adbeb0
IToHsiTHE O CKOPOCTU XMMHUYECKOMN BuG 10K
nonroTeka
7 peakuuu. [IoHSITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEAKIIUAX
[TonsTHE O XUMUYECKOM bubnnorexa [JOK
8 1
paBHOBecHH. DAKTOPBI, BIUSIONINE https://m.edsoo.ru/00adc28c
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HA CKOPOCTb XUMHUECKON peaKInu
Y TI0JIO’KEHUE XUMUYECKOTO

nucconuanist. XuMHYECKUE
pEeaKIK B pacTBOPAX»

paBHOBECHS
OKHUCIIUTEIBHO- Bbu6mmorexa [JOK
9
BOCCTaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 ncconuanuy. CHIIbHBIC U cl1a0bIe bubmotera [IOK
A HHATH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HonHbIC ypaBHEHUS PEaKIHM bubmotera [IOK
yp peat https://m.edsoo.ru/00add448
XHUMHUYECKHE CBONCTBA KUCIOT B
12 OCHOBaHMI B CBETE MPEICTABICHUIM bubnmnoreka [JOK
00 IIEKTPOIUTHICCKON https://m.edsoo.ru/00add5d8
JIACCOIAAIIN
XHUMHUYECKHE CBONCTBA COJIEH B
13 CBETE MpeACTaBICHHH 00 bubmotera [JOK
pea o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON AUCCOLIHAIIIHI
14 IloHsTHE O TUAPOIIN3E COJICH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HAHUHN https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1.
16 «Perrenune 3KCriepuMeHTaIbHBIX bubmotera [JOK
p https://m.edsoo.ru/00addbfa
3a7a4»
Kontponbnas padota Ne2 o teme
17 «INEeKTPOIUTHYECKAS bubnuorexa [JOK

https://m.edsoo.ru/00addecO
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OO11as XxapakTepUCTUKA raJOreHOB.

18 XUMHUUecKre CBOICTBA HA IPUMEPE bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopos. CossiHasi KUCIOTA,
19 XUMHYECKHAE CBOMCTBA, MTOIyUCHHE bubmorexa HOK
’ Y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas padora Ne 2 o teme
20 «ITomydenne COITHOM KUCITOTHI bubmorexa LIOK
y N . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Briuucnenust no ypaBHeHUSIM
21 XUMHYECKUX PEaKIMii, €CJIM OJNH bubmorexa LIOK
PCAKIIH, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

2 OO11as xapakTeprCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(PUKAIIIN CEPHI.

” Haxoxnenue cepol u eé bu6mmoreka [{OK
COCMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOWCTBA CEPBI
CepoBogopoJ1, CTpPOCHHE,

24 @HI;I/I‘IGCKEC u xni)/mqecme bubmorexa HOK

. https://m.edsoo.ru/00ade802
CBOMCTBaA
Oxcunpl cepbl. CepHas KHCIIOTA,
25 ¢buznyecKrue 1 XuMHUYECKHE bubamorexa [TOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, TPUMEHEHNE
XUMHUYECKUE PEAKLINH, JIEKALINE B
26 OCHOBE TIPOMBIIIUICHHOTO criocoba bubnuorexa [JOK

MMOJIYyUCHUA CGpHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsI3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karolleu cpebl
COETUHEHUSIMH CEPBI

Briuucienne MaccoBOii 101U

bu6nmorexa [JOK

27
BBIXOJIa IIPOYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCTUKA SIIEMEHTOB
VA-rpynmsl. A30T,

28 acnrpoyﬂ aHEHUE B IPUPOJE bubmotera [IOK
pactipoctp pHpoe, https://m.edsoo.ru/00adeeab
(bu3HYECKUE U XUMUICCKHE
CBOICTBa
AMMHUaK, ero pu3ndecKue u

29 XUMHUYECKHUE CBOMCTBA, IIOJIyUeHHE bubmotera [JOK

’ y https://m.edsoo.ru/00adf004
U IPUMEHEHUE
ITpakTryeckas padora Ne 3 o Teme
30 «IlonydyeHne aMmMuaKka, U3y4eHue bubmmotera [JOK
y . - M3y https://m.edso00.ru/00adf180
€ro CBOMCTBY

31 A30THas KucnoTa, e€ huznueckrue u bubnuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonws3oBaHne HUTPATOB U COJIEH
aMMOHHMS B KAYECTBE MUHEPAIbHBIX

32 noOpeHui. XMHYEeCKOe bubmorera [JOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY KAIOIIEeH CpeJibl
COCIMHEHHUSIMH a30Ta
®dochop. Oxcup dbochopa (V) u

33 (bocg)o pHasI KI/ICJ'I((l))Ta q)(i)plljsn(qeixne u bubmorexa HOK

p 7 https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHNE
Hcnons3oBanue pocdaToB B
34 o bubmuoreka [JOK

KauC€CTBC MUHCPAJIbHBIX
yaoOpeHul. 3arpsi3HeHNE

https://m.edsoo.ru/00adfc20
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MIPUPOTHOM cpenbl pochaTamu

Yraepon, pacipocTpaHEHUE B

Bbu6mmorexa [JOK

35 npupoje, Gu3ndecKue 1
papoze, ¢ . https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcuppl yriaepona, ux Gpu3nueckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE MPOOJIEMBI bubmmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(IV)
37 VYronbpHas KUCI0Ta U €€ COTN bubmmorexa LIOK
https://m.edso00.ru/00ae006¢
[IpakTnueckas padora Ne 4 o teme
18 "[losrydyeHne yriekucsioro rasa. bu6nuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHayanbHbBIE MOHATHS 00
39 OpPTraHUYECKHX BEIIECTBAX KAK O bubmmorexa [JOK
p m https://m.edsoo.ru/00ae054¢
COEIMHEHMSIX YTIIepo/ia
40 KpemHuuii u ero coequHeHU bubmmorexa LIOK
P A https://m.edsoo.ru/00ae080a
[TpakTuaeckas paborta No 5.
41 PemreHne skciepUMeEHTAIBHBIX bubnuoreka [IOK
3a11a4 1o TeMe «BaxkHeime https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHCHUS
KonTponbnas pabota Ne3 mo teme
42 «Baxneinye HeMeTaIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0el8
COCIMHCHH D
43 OO61mias XxapaKTepUCTHKA bubmorexa [TOK
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XUMHYECKUX 3JIEMEHTOB —
MeTaiioB. MeTannndeckast CBsi3b U
MeTaJlJIn4ecKasi Kpucrainyeckas
pemérka. Pu3nveckre CBOMCTBa
METaJJIOB

https://m.edsoo.ru/00ael103e

XUMHUYECKHUE CBOMCTBA METAIJIOB.

44 DIIEKTPOXUMUYECKUI P bubmmorexa [IOK
p . P https://m.edsoo.ru/00ael 156
HaNpsHKEHUH METAIIOB
OOmrre criocoObl MOTYYESHHUS
MmertaioB. CriaBel. Beruncienns
45 10 YPAaBHEHUSIM XUMUYECKUX bubmaorexa [IOK
yp . https://m.edsoo.ru/00ael156
peaKkuuid, €ciii OJUH U3 peareHTOB
COAEPKUT IPUMECH
46 ITonsITHE O KOPPO3NH METAIIIIOB bubmmorexa LHOK
pp https://m.edsoo.ru/00ac1278
bu6mmoreka [{OK
47 elno e MeTa
[lenourpie MeTa bl https://m.edsoo.ru/00ae14b2
43 Oxcuzbl ¥ THIPOKCUBI HATPUS U bubnuorexa [JOK
Kaus https://m.edsoo.ru/00ac14b2
49 [llenouyHo3eMeTbHBIC METAILIBI — bubmuoreka [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ael5¢e8
50 Baxueiinme coenuHeHUs KaJIbIUA Bubmorexa OK
a H https://m.edsoo.ru/00aec15¢8
51 O0001IEeHNEe U CHCTEMATH3AIUS
3HAaHUH
JKECTKOCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [{OK
52
YCTpaHECHUSA https://m.edsoo.ru/00aec1886
53 [TpakTrueckas padota Ne 6 o Teme bubmuoteka [JOK
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"YKEcTKOCTE BOABI 1 METOIEI €6
ycTpaHeHus"

https://m.edsoo.ru/00aclae8

. bu6mmoreka [IOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHJIA U bubnnorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubmnoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcuapl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35¢6
53 0606uulelme U CHCTEMaTH3aIUs
3HAHUI
[TpakTuyeckas padora Ne 7.
Pemenne skciepuMeEHTAIBHBIX bub6nuoreka [IOK
59 .
3a7a4 1no reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS»
Brluucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIU OANH
60 U3 PEareHTOB JJaH B N30BITKE MU bubnuoreka [IOK
COJIEPKUT NpUMecH. Brrunciaenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O60061eHre u cucTeMaTu3anus
3HaHUI
Kontponbnas padota Ne4 o reme
62 «BaxxHennme MeTaJlibl U UX
COCTUHEHHUS
63 BeriectBa 1 MaTepuasisl B bubmnorexa [JOK
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HOBC@I[HCBHOﬁ KU3HU YCIIOBEKa

https://m.edsoo.ru/00ae3f50

64 XHUMHYECKOE 3arpsi3HEHUE | bub6nuoreka [IOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponw xumuu B perieHun | bubnnorexa [JOK
IKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eH1e U 1 bubnuorexa [JOK
cucTeEMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O6001meHne 1 | bubnuorexa [JOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

* Xumus, 9 knacc/ 'abpuensu O.C., Octpoymos U.I'., Cnagkos C.A.,
AxnronepHoe obiectBo «M3aarensctBo «lIpocBenienne»
» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnronepHoe obmectBo «M3aarenscTBo «IIpocBemienne»

METOAUYECKHE MATEPHUAJIbI 1JIAA YUUTEJIA

OUIIN — cant DeaepanbHOro UHCTUTYTA NEJArOrMYECKUX U3MEPEHUM, Ha
KOTOPOM YK€ pasmenieHsl nemosepcun OI'D u EI'D.

Xumus 8 knacc.O.C. I'abpuensH.

Xumus 9 knace.O.C. 'abpuensH.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OUIIN — caiit DeaepanbHOr0 MHCTUTYTA NEAATOTUYECKUX U3MEPEHUM, HA
KOTOpOM Yy3ke pazmenieHbl nemoBepcuu OI'D u EI'D 2023 roxa u onyOiIMKOBaHbI
OTKpbIThIE OaHkM 3ananuil [ MA.

O06pazaBp — OecruiaTHasi MHTEpAaKTUBHAS OHJIAWH-TIIATGOpMa JJIsl U3yUYECHHUSI
IIKOJIBHBIX MPEIMETOB: YPOKH MO LIKOJBHOU MPOrpaMme, TPEHAKEPDIL,

oOy4aroniye KapTouyku U MHOTOE JPyroe



Ucrtounuk: https://rosuchebnik.ru/material/40-saytov-kotorye-oblegchat-rabotu-
uchitelya/?utm_source=yandex.ru utm medium=organic

utm campaign=yandex.ru utm_referrer=yandex.ru

Ucrounuk: https://rosuchebnik.ru/material/40-saytov-kotorye-oblegchat-rabotu-
uchitelya/?utm_source=yandex.ru utm medium=organic

utm campaign=yandex.ru utm_referrer=yandex.ru
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