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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIpPEIEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE LI€JIeH U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM  y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOTr0 noaxoaa K €€ m3ydeHuro. CoiepkaHue CKIaIbIBa€TCSd U3 CHCTEMBI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnognyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBS3H;

— TMpeacTaBlieHUd 00 3NEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PpPacCMATPUBAOTCS HAa OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS W TPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOrO MPUMEHEHUS U MOJyYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTEeMHOW MpUPOJIbl, LIEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HAHUM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[lpy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUW — BaXKHEUIIUX (AKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOTOKECHHM,
JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yUarOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajneHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEAKIUH (COETUHEHUs, PA3I0KEHUSI, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasyiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHILIISAINSA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH TTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3ineMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: MENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctm MetaiuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIEICHUE COACPKaHUs KHUCIOPOJa B BO3yXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTUM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKK KiIaCCU(PUKAIIMU XUMHUUYECKUX dJIEeMEHTOB. [lonsatue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSI paJuyca aTOMOB XHUMHYECKHUX 3SJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHITHS: HAy4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, AJNEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOMAOB, Kaius, KalblUsi M HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aIudHbIM MPpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpoCTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHH



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, MpOLECCAa UCCOUMALMU KHUCIOT, IIEJI0YEe H COJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pasfioKEHUs, COCTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHrne U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJAa HA OPraHW3M 4YeJioBeKa. BakHeulume XJIOpuabl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCJIOT U cruenuduyeckne). XHUMHUYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsiI3HEHHE OKPYKAIOIIEH Ccpeabl COEIUHEHHSIMH Ccepbl (KHCIOTHBIE JOXK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJIyueHHe, (U3NYECKUe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JAyXa, MHOYBbl U BoJnoEMOB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XMMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TAaHOJI, IJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpaX, OeKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIb30BAHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJOPUAOB (TajJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEJECHNE KAaUeCTBEHHOW peaKIMK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE MoJIeIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauioB. OU3NYecKre U XUMUYECKHUE CBOMCTBA MeTaiioB. OO0mue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuognyeckon cucreme XMMHYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIMHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHUs KalblUs (OKCHI, TUIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BAaHUE BHUICOMATEPHAIIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJIJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karolehd cpefbl (MpelesibHas JOoMmyCcTUMas
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€d NMpH HM3yYeHHMM XUMHHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mMe ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DakT, TUIoTe3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJHBIEC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYNKU CBOUX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM M COCTAaBIISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHUBBI, HAMPABJICHHBIC HA TMOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATIBHON IE€ATEIbHOCTU U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAaHUE LICHHOCTU 3JI0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yUeOHBIC AEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcce TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUK U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NPUPOTHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMBbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTaTOB IO OCBOCHHIO 005A3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TOHSATUI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCITMHEHUHU, MOJISIPHBIM 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEII0BOU A((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUsI (hOPMYJT BELIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWMHAPHBIX COCIUHEHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

¢ ONMCHIBATh M XapakTepu3oBaTh TabmmuHyto ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHToB J[. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HUX KaYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCcoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHATH OCHOBHBIE OTEPAIIMN MBICIUTEIBLHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIS1 U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBAThH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCY/I0N U TaOOpaTOPHBIM
o0opyZoBaHMEM, a TakXKe TpaBuiaM oOOpalieHusi C BeIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI IO PaCIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoH1y oOydenus B 9 kiacce npeiMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIONTUXCS YMEHHUIA:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATENIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBS3b, TEIUIOBOU A(PHEKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHWE W  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX AJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj fAnpa, OOIIee YHCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJIEH, MOJIHbIE U COKpallI€HHbIE YPABHEHHS pPEeaKIuii MOHHOrO0 OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIFO BEIECTBA B PacTBOpE, IPOBOAWTH PACUETHl I10
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.edso00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

8 KVIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumun. Poiap XMMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousitTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne 1 «IIpaBuiia paboThI
3 B 1a00paTOPUH U MIPUEMBI OOpAILIEHHS C 1 bubnmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padbora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOKHBIE BELECTBA 1 bubmnorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE VUCHUE 1 bubnmorexa LIOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1 bu6mmoreka [IOK



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

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTrHOCUTEIbHAA aTOMHAg Macca.

bu6mmoreka [IOK

11
OTHocuTeNnbHASE MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Moinb. Mousipaast bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
17 Brrunciaenus KoJIM4yecTBa, MacChl BEIIECTBA MO bu6mmoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiiui
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS 3a1\I/ie eL:{I/I;I bubmmorexa [OK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AHCT: Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIusl 3HAaHUHA
20 KonTponbnas padora Nel no teme «Bemiecta bubnuorexa [IOK
U XUMUYECKHE PEAKIIH https://m.eds00.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I)XO — 3JIEMEHT U IIPOCTOE Beﬂy:CTBO bubmmorexa [JOK
poA P - ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nYecKre U XMMUYECKHe CBOMCTBA bubmuorexa [JOK



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

KHCJI0POAa (peaK Uy OKUCIIEHUS, TOPEHUE).
ITonsatue 06 oxcuuax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTy4eHus: KHUCI0po/ia B

bu6mmoreka [IOK

2 .
3 A1200paTOPHH H POMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI peaKIuu,
24 MMOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUH bubmnorexa [IOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CII0CcOoOBI iro bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue KuciIopoaa bubmorexa [TOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE ero CBOMCTBY
97 Bomopon — aneMeHT u mpocToe BemecTBo. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 IToHsATHE O KUCIOTAX U COIIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
vt . p poia, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
32 M S .3 A
O/VIPHEI OOBEM TA30B. SAKOH ABOTANpO https://m.edsoo.ru/ff0d542e
33 Brruncienus o0béMa, KOJIMYSCTBA BEIISCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 1o ero M3BeCTHOMY KOJIMYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0bé
PEAICLTH 11d OCHOBE SAKOHA OUREMHBX https://m.eds00.ru/ff0d5708
OTHOIICHUH T'a30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa [TOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHOBaHUU. [loHATHE 00 MHAMKATOPAX httos://m.edsoo.ru/fod59e2
Bopna kak pactBoputens. HacbieHHbie U
37 He}?acm epHHme paCTBO Bl Mat:IiOBaﬂ oISt bubmmorexa [JOK
H PacTBOPEL. A https://m.eds00.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 mo Teme
38 «[IpuroToBiieHHE PaCTBOPOB C ONPEACIEHHON bubmmorexa [JOK
p . N p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIIECTBA
39 KontponbHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIaccU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuorexa [JOK

45 [TonydyeHnue u XuMU4ecKue CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN
t i https://m.edso00.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 xnﬁnqecxnx JJIEMEHTOB 1(?[0H;1Tne 0 Tpymmax bubmmorexa [OK
' 20 https://m.edsoo.ru/00ad9ffa
CXOHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XUMMUYeCKux anemMeHToB /1. U bubmorexa HOK
Y https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpyMIIBL, HO, TTBI bubmorexa LIOK
P > TPYITEL TOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIED. bubnuotexa [JOK
N3otomsl https://m.edsoo.ru/00ada342
CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB llepuoanueckoit cucremsr J[. U bubmmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTuka XMMUYECKOT0 3JIEMEHTA T10 bubnmoreka [JOK
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ero nosioxenuto B [leproguyeckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [IOK

S Da3BHTIA HAYKH H,,Hp aVKTHKH' A 1. ! https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEAAror U rpakJIaHuH
DJIEKTPOOTPULIATEIILHOCTh aTOMOB bubnnoreka [HOK
58 1
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xumueckas cAsp 1 https://m.edsoo.ru/00adac34
60 KoBanieHTHAS MTOIApHAST XUMHUUYECKAS CBA3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTnast geronsapHas XxuMuieckas CBsI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2 1
6 Crenen, oKuCeHI https://m.edsoo.ru/00adae28
63 OKUCIINTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmorexa [JOK
peakdl https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIHU 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1 bubnnorexka [JOK
aToMa. XUMHUYECKas CBA3bLY» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6006111eH1E 1 1 bubnuoreka [IOK
cUCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111eHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch?2
68 PesepBHblitl ypok. O600111eH1E 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3akoH. [lepronnueckas
1 cucTeMa XMMU4ecKux 3meMenToB /1. U 1 bubmorexa HOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYECKOM CBS3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel no teme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOUN pEAKIINH.
7 IlonsiTHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 @dakTOophl, BIUSAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XHUMHYISCKOMN PE€aKMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonuplie ypaBHEHUS peaKIyit bubmorexa LOK

yp peak https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAHUH
12 B CBETE MPEICTABICHUNA 00 bubnnorexa [JOK
pea N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIU
XuMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOIUTHUECKON bubmorexa HOK
pea p https://m.edsoo.ru/00add8b2
JIHACCOLIAAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bu6morexa HIOK
AP https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 0600 5
ODIICHUE I CHCTEMATHIAMHA SHAIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «DNEKTPOJIUTUUECKAS JUCCOIIHAIINS bubnmorera [IOK

p a AL https://m.edsoo.ru/00addec0
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6m1ast XxapaKTeprUCTHUKA TaJOTEHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa MOJyYEHHE bubmorexa LIOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 IIpakTuyeckas padora Ne 2 o Teme bu6muoreka [JOK

«IlomydeHue CONSTHON KUCIOTHI, U3y4ECHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B brbmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 OO6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.

23 Haxo>1<p €HHE cepbl Hq;é coe I/IHeII)-II/Iﬁ B bubmorexa LIOK

5 P f[ https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopoi, cTpocHHE, (U3HUECKUC U bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00ade802

o5 Oxcupsl cepol. CepHas KHCIOTa, (U3HYECKUE bubnnorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMHU CEPhI

97 BrruncieHue MaccoBOM TOJIH BEIXOJA bubmmoteka IIOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1eMeHTOB VA-

28 rPyINObL. A30T, pacIpPOCTPaHEHHE B IPUPOJIE bubmorexa LIOK

PYHIEL » pactipoctp . PHpOAE, https://m.edsoo.ru/00adeeab
(du3nYecKre U XUMUIECKIE CBOHCTBA

29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

30 «ITonydyeHne amMmmuaka, u3y4yeHue ero Bubmmorexa [IOK

. i - 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnuoreka [JOK
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XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIOOPEHUH.

bub6nmoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH https://m.eds00.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3HYECKUE M XUMHUCCKHE bubmorexa LOK
L https://m.eds00.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEPAJIbHBIX yI0OpeHHil. 3arps3HeHne bubmmorexa LIOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
VYrnepoa, pacnpocTpaHeHue B IPUPOIE, bubmmoreka [JOK
35 .
(hU3UYECKre U XMMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKUE bu6nmorexa LIOK
poOJIeMBbI, CBSI3aHHBIE C OKCUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
N bubmuoreka [IOK
37 VYronpHas KUCIIOTa U €€ CO
rOTbHA IHeIoTa | o https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[Tony4yeHne yriieKucIIoro ra3a bubmmorexa LIOK
yi yr ) \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [lepBoHayabHBIE TOHATHS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KaK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coequuenust bubmmorexa [JOK
P s https://m.edsoo.ru/00ae080a
41 IIpakTuyeckas padora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/la4 IO TCMC

https://m.edso0.ru/00ae0bf2
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«Baxuelnne HeMeTaJUIbI U UX COCIUHEHUS

KontponbHas padota Ne3 no teme

bu6nmorexa [IOK

42 «Baxuelinine HeMeTaUIbI U UX COCIUHEHUS https://m.edsoo.ru/00ae0el18
OO61as xapakTepuCcTHKa XUMUYECKIX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnnorexa [JOK
CBSI3b M METAJUIMYECKAs] KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemérka. @u3ndYecKre CBOMCTBA METAIIOB
XUMUYECKUE CBOWCTBA METAILJIOB.

44 DNEeKTPOXUMHUYECKUI Psijl HAPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO0mmue criocoOb! MOTYYSHHUS METALIOB.

45 CmuiaBbl. BerunciieHust o ypaBHEHUSIM bubmmoreka [JOK
XMMHYECKUX PEaKIUi, €CIu OUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAIIOB brbmmorexa LTOK

https://m.eds00.ru/00ae1278
bubmmoteka IIOK

47 [lenorbte MeTanE: https://m.edsoo.ru/00ae14b2

48 Oxcuapl ¥ TUIPOKCHIBI HATPHS U KaTus brbmmorexa LIOK

https://m.edsoo.ru/00ae14b2

49 [Iler0yHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bu6muoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxuelinme coenMHEHNS KAJIbIU bubmmorexa TIOK

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

51 O06001enre 1 cucTeMaTHu3aIs 3HaHUA

N N bubmuorexa [{OK
52 XKécTtkocTb BOJBI M CIOCOOBI €€ yCTpaHEHUS https://m.eds0o.ru/00ae 1886
53 [TpakTrueckas padota Ne 6 o Teme bubnuorexa [JOK
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"YKécTkocTh BOJBI U METO/BI €€ yCTpaHEeHUs"

https://m.edsoo.ru/00aelae8

bu6nmmoreka [IOK
54 AmoMuHuI
https://m.edsoo.ru/00aelc64
AMpoTepHBIE CBOIICTBA OKCHIA U bubnuoreka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bub6nmoreka [IOK
56 Keneszo
https://m.edso0.ru/00ae1d86
57 Oxcunspl, TuIpoKcH bl U conu xenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3aIUs 3HAHUI
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIICPUMEHTAJIbHBIX 3a7a4 10 TEME bubmorexa HOK
P . A https://m.edsoo.ru/00ae3de8
«BaxxHeHIIMe METAIIIBI M KX COCAMHCHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIIMi, €CJTM OJIMH U3 PEarcHTOB JIaH B
60 11?136I>ITK6 WJIN COJIE )KI/ITII'I HMECH bubmorexa HOK
sep . P ) https://m.eds00.ru/00ae1750
BrruncieHus MaccoBO# 10JIM BbIXO/a
MIPOIYKTA PEaKIuu
61 O06o0meHre u cucTeMaTr3aIus 3HaHHHA
62 KonTponbnas padota Ne4 no teme
«BaxHeHme MeTalIbl M MX COSAMHEHUS
BemectBa 1 Matepuainsl B TOBCETHEBHOM bubnunorexa LIOK
63
JKW3HU YEIT0BEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEN bubnuotexa [JOK
Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuM B pelieHnn 5KOJI0THYECKUX bu6muoreka [JOK
poOiem https://m.edso0.ru/00ae4270
66 PesepBubIil ypok. O60011IeHIE 1 bubnuoreka [JOK
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cucTeMaTu3anusd 3HaHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O6001IeHIE 1 1 bubnmnoreka HOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600611eH1Ee 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkinonepHoe obmiectBo «M3matenbcTBo «IIpocBerieHne»
METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. Xumusa. YMK niis ocHoBoit mikoiel: 8 — 9 knaccel (PI'OC).

2.MeTroandeckue mocoous JjIsl yUUTeJIe XUMUH. ..

3.Pageuxunii A. M. Xumus. Jugaktuaeckuii MaTepua...

4. XuMus - ypOKH, TECThI, IPE3CHTALINHN, KOHCIIEKTHI 8 KJ1acc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.http://nrc.edu.ru/est/r4/index.html
2.http://www.floranimal.ru/
3.https://www.yaklass.ru/
4.http://www.school-collection.edu.ru/

5.https://resh.edu.ru/
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