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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHWII K pe3yabTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a takxke Ha oCHOBE (enepainbHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIEOHOTO
npeaMmera «XuMHS» B 00pa3oBaTelbHBIX opraHu3anusax Poccuiickoi
denepauni.

[Iporpamma no xumum 1aéT MpeACTaBICHHE O LENAX, OOIel CTpaTeruu
oOy4YeHUs, BOCMUTAHHUS W PAa3BUTHS OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM W CTPYKTYPHpPOBAHHE IIO
paszmenaM W TeMaM TpOrpaMMbl 0 XHMHUH, OTPEICTAeT KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH CoJIepKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM Y4eOHOTrOo Ipolecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYaroIIUXCsl, ONpeNeNsieT BO3MOXKHOCTH TpEeAMeTa IS
peanmzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIIbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yjbTaTaM OOydYeHWs XHMHHM Ha YPOBHE IIEJCH HM3ydeHHs NpeaMera |
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHLHOUN NEATEIBHOCTH OOYYarOIIerocs o
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro NpeJCTaBIeHUl 0 MaTEpUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UTPatOT (HOPMHUPYEMBIE XUMHEH MPE/ICTABIECHUSI O B3aUMOIIPEBPAIICHUSIX
HHEPrUu U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIIMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4JaroImuxcs, HABBIKOB HMX CaMOCTOSITEIIbHOW y4eOHOW eATeIbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
[IEJJOCTHOTO B3TJsiJa HA E€IUHCTBO TMPHUPOJIBI M  YENOBEKa, SBIACTCS
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOCTBYeT (hOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAyYHBIM 3HAHWSIM, K TIPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKIag B
HKOJIOTHIECKOE 00pa3oBaHUE 00yJAFOIIUXCA.

JlanHble HampaBieHUS B OOYYCHUH XUMUU 0OECTICUMBAIOTCS CHEIUPUKON
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorH4ecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIETr0 0Opa30BaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MoaxoAa K €€ nzyueHuto. CoaepKaHue CKIIAJIbIBAETCA U3 CUCTEMBI
MOHATUA O XHMHUYECKOM JJIEMEHTE U BEHIECTBE U CHUCTEMbI TOHSATUHA O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TIOCIEA0BATEILHOTO PAa3BUTHUSI 3HAHWW Ha OCHOBE TEOPETHUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YUEHHUSI O CTPOCHUHU aTOMa U XUMHUUYECKOU CBS3H;

— TpeacTaBieHUN 00 dICKTPOJMTHYECKON JUCCOIMAIMUA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS MOCJIEIOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYyTOMY, BBINOJIHSIS  (DPYHKIMU  OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
IPUMEHEHUsSI ¥ TIOJIYYCHUS U3y4aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTaBICHUSA O XUMHYECKOW COCTABIISAIONICH HAayYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOU MPHUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUs B Hayke. V3ydeHue XuMHUM MPOUCXOIUT C TPUBIICUYEHUEM
3HAHMM W3 paHee M3YyUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKaroMHUi MHUDP»,
«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HAyKM  Kak  00JIaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
NPaKTUYECKON JEeSATEIbHOCTH 4YEJIOBEKA M KAaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BAXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, s3blKa HayKd, B MPHOOIICHUH K HAYYHBIM METOJIaM TO3HAHUS MPHU
U3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUH W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOr0
oOpallleHusi C BEIIECTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy w3ydyeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAUEHUE MPUOOPENIN TaKUE LEIH, KaK:

— ¢GopMHpOBaHUE WHTEIICKTYadbHO pPAa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MIPUHSATHIO PEIllCHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
O0Oy4JarommXcs K CaMOCTOSITENIPHON MO3HABATEIBHON NESITebHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHH, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOy4JaromMMHCS  OMBbITa  PAa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MUMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JISl PA3IUYHBIX BUAOB JIESTEIbHOCTH;

— (¢opmupoBaHue 00IIeH (YHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOMU
rPAMOTHOCTH, B TOM YHUCJIE YyMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUpPA, UCMOJb3ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NPU U3YyYEHUU
XUMHH, TPUMEHATh MX MNpPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN /Ji1 BBIPAOOTKH SKOJOTUYECKU
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYIOBOW JESATEIBHOCTH B IEJISIX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEH IIPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUETIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias U  HANpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcnoO 4YacoB, OTBEACHHBIX JUISI M3YYEHHMS] XHMHH Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XUMHUM B )KU3HU YEI0BEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOax MO3HAHUA B XMUMHUU. YHCTHIE BEHIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumunueckas (opmyna. BaleHTHOCTh aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aToOMHasg Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IWHMI] BeUlecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nNYeCcKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEHIECTB. XUMUUYECKUE YpaBHEHUA.
Knaccuduxanuys XuMHUeCKUX peakivil (COeTMHEHUS, Pa3JIOKEHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYI0MU, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMamu oOpallieHus ¢ JabopaTOPHBIM OOOpYAOBAHHEM, H3yUYEeHHE W
onucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3nueckux (IMIaBieHue BOCKa, TassHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIIEHHUE W KOHJEHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYH,
IPOKaJIMBAaHWE MEIHOM MPOBOJOKH, B3aNMOJEHCTBUE MeEJIa C KHUCIOTOMN)
ABJICHUN, HAONMIOJEHWE M OINHCAHUE TNPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX
peakiuil (pa3noxkeHue caxapa, B3auMOAEHCTBUE CEPHON KHUCIOTHI C XJIOPHUIOM
Oapus, pasznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICHCTBHE
xenesa ¢ pactBopom cosi meau (I1), m3ydeHnue crnoco0oB pa3iesieHusl CMECei: ¢
NOMOIIBI0O  MarHuTa,  (QWIbTPOBAHWE,  BBIMAPUBAHME,  JUCTHILISALIUA,
xpomaTtorpadus, MPOBEICHUE OYHCTKHA IMOBAPEHHOW COJM, HAOJIOJEHUE U
ONMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[IJaHle MoJIeJIel MOJIEKyY (IIapOCTEPAKHEBBIX).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. Haxoxxnmenue kucimopoga B Mpupoje, Ppu3ndeckue M XUMUYECKUE
cBoiicTtBa (peakumnu ropenus). Oxkcunbl. [Ipumenenue kuciopoga. CrnocoOsbl
MOJIYYCHHsI KHUCJIOpoJa B Ja0OpaTOpMU W MTPOMBINUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KACIOPOIa.

TemmoBoit AhPexT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M SHJIOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arps3HEHHE
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bogopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MorsapHblii 00bEM Ta30B. PacuéThl M0 XUMUYECKUM YPAaBHEHHUSIM.

®dusnyeckue CBOWMCTBAa BOAbl. Boma kak pacTBoputesb. PacTBOpSL
HacellieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJIE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpOB B MPUPOAE UM B KU3HU 4eIOBeKka. KpyroBopot
BO/JIBI B PUPOJIE. 3arpA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYKMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenueHuit. Oxcuanl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM{(pOTepHbIC) U
HecosneoOpasyromnue. Homenknatypa okcumoB. dusnmyeckne U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMN: HIENOYM M HEPACTBOPUMBbIE
ocHOoBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucior. @usznueckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCcTH MetamioB H. H. bBekerosa.
ITony4yenue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'eneTndeckas CBs3b MEXKY KJIaCCaMU HEOPraHUYECKUX COETMHEHUI.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COJAECpKaHUsA KHUCIOpojJa B  BO3IYyXe,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJAOM H  YCJIOBUS
BO3HMKHOBEHHUSI M TIpEKpalieHus ropeHus (Tokapa), O3HAKOMJIEHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHWE UWX CBOWMCTB, TMOJy4YeHUE, CcOoOUpaHue,
pacno3HaBaHWE M HM3YYEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bogopoaa ¢ okcuaom meau (II) (Bo3M0KHO MCIIONB30BAHUE BUAEOMATEPHAIIOB),
HaOmoeHne 00pa3lloB BEHIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0OJIE PacTBOPEHHOTO
BEILECTBA, B3aMMOJICMCTBME BOAbI C METAJUIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCTIOJb30BaHUE BHJAEOMATEpPUAJIOB), UCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEHIECTB pPa3IWYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKH MHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYeil, U3y4yeHue
B3aumMojieicTBusi okcuna Meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C
METaJulaMH, PEaKIMid HEUTpaanu3aluu, MoJy4eHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJIHOTO MeTajlla JpyrMM M3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognyeckasi cucremMa XHUMHYECKHX
jemeHToB JI. . MeHnneneeBa. CTtpoeHue aToMoB. XUMH4YeCKasi CBSA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHaTHne o
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U MIEJIOYHO3EMENbHBIE METAJUIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPhIE 00pa3yroT aM(OTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux odiemeHToB J[. WM. Mennaeneena.
Ilepuonsr u rpymnmbl. OU3NUECKUN CMBICI MHOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CocTaB aroMHBIX saaep. WM30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIEeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cuctemsl JI. 1. Menaeneesa. XapakTrepucTuka XUMUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoii cucreme /1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.
3nauenue llepuonnueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTUSA Hayku U npaktuku. [[. . Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAas) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Tponieccrl OKUCIEHUSI U BOCCTAHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuiit IKCnepumenm:

u3yuyeHrne 0o0pas3IoB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUJAPOKCHIA IIMHKA C PAaCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIX PEAKIUN
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TOHSTUM, SBISIIOIIMXCA CUCTEMHBIMU ISl  OTJEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kilaccupukamusi, TEPUOJUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

@dusuka: marepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOIBI, PAJAUOAKTUBHOCTBH, MOJIEKYJA, DJICKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, (pU3MUYecKue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: dotocunTes, npixanue, ouochepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHnue BemecTBa: BUAbI XUMUYECKOW CBSI3U. THUIBI KPUCTAILIMUECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©u  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHUMUYECKME CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCIMHEHNM, TCHETUYECKAS CBSI3b HEOPIaHWUYECKUX BEIIECTB.

Knaccudpukanusa XUMUYECKHX peakuid MO pa3IMYHbIM MOpHU3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKHUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpaTUMBIX XUMHYECKHX peakuusax. [loHATHE O TOMOTE€HHBIX U



reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIMSAIONIME HA CKOPOCTh XUMHYECKOW pEAKLIHH U
MOJI0KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBIe€HHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA C HUCIOJIb30BAHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTHL U
HE3JICKTPOJIUThl. KaTuoHbI, aHMOHBL. MeEXaHW3M AUCCOLUMAIMUA BEUIECTB C
pPa3IMYHBIMU BUJAMHU XMMHYECKOU CBs3U. Ctenens auccouranuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOmeHa. YCJIOBHS TMPOTEKAHUSI PEAKIM HOHHOTO
oOMeHa, TOJIHBIE M COKpall€HHbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJICTABICHUN 00 AJIEKTPOJIUTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHUCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICJTOBAHUE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, Ipolecca AUCCOLUAIMU KHUCIOT,
miesioue u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOIINX MPHU3HAKK MPOTEKaHUSI PEAKIMi MOHHOTO OOMEHa
(oOpazoBanue ocajka, BbIJCICHHE Tra3a, OOpa30BaHME BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX pPEaKIUN
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHue
HEOPraHUYECKUX BEIIECTB C ITOMOINIbIO KAUYECTBEHHBIX pPEAKLHMl Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HemeTanibl 1 MX cOeAMHEHUS

OO6mrast xapakTepucThkKa TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJjopa
(B3anmoneiicTBUE C MeETajUlaMU, HEMETaIaMH, LIeI0o4aMH). XJIOPOBOAOPO.
CongHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJydyeHUue, npuMmeHenue. Jlelicteue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4ejioBeKa. BaxkHelinne XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapakrtepuctuka d1meMeHTOB  VIA-rpymmbel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHbIe CTeNeHN OKuciIeHus. CTpoeHrne u Pu3nyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJAa H  cepbl. AJUIOTPOIHbIE
MOAU(PUKAIIMKA KUCIOPOJIa U cepbl. XUMUYECKHe CBoMCTBa cepbl. CepoBOI0pO,
cTpoeHue, ¢GU3MYECKHe MW XUMHYecKHe cBoicTBa. OKCHUIBI CEephl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcumaoB. CepHasi Kuciora, (QU3NYECKHE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl Kjacca KHUCIOT U
cneruuyeckne). XUMUIECKUE PEaKIINH, JeKallie B OCHOBE MPOMBITINICHHOTO
crioco0a mosy4yeHus: cepHoil Kucinothel. [IpumeHenue cepHoil kuciotel. Conu
CCPHOi KHCJIOTBI, Ka4eCTBCHHAS peakuust Ha Cyibdar-uoH. Haxoxnenune cepsl
1 €€ COCNUHEHHI B NpUpoAe. XMMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEabl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

OO6uras xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKUCIEHUA. A30T, pacrnpoCTpaHECHUE B



npupojie, GU3ndecKre U XUMMUYecKre cBocTBa. KpyroBopoT a3oTa B MpUpoOje.
AMMHak, ero Gpunueckue U XMMUYECKUE CBONCTBA, MOJyYeHUE U MPUMEHEHHUE.
Conu amMmoOHUS, HX (PU3MYECKHE M XUMHUUYECKHE CBOICTBA, MPUMEHECHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIIOTa, €€ IMOJIy4YeHHUe,
¢usznueckre U XUMHUYECKHME CBOWCTBAa (OOLIME KakK MpeACcCTaBUTENs Kiacca
KUCIOT U crneuuduueckue). Mcnonb3oBaHue HUTPATOB W COJIeH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHUH. XUMHUYECKOE 3arpsA3HEHUE OKpYyKaroulen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AyXa, MOYBbI
u BonoémMoB). docdop, amnorponueie Mogudukanuu docdopa, uznueckue u
xumuyeckue cBouctBa. Oxcun dochopa (V) u  docdhopHas Kuciora,
¢u3znueckre 1 XUMHUYECKUE CBOICTBA, noixydyeHue. Mcnonb3oBanue ¢pocdartos B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka ds1eMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHH OKUCICHUS. YTJIEepOoJ, ajIOTPOIHbIE
MoauUKaIMK, PacIpOCTpaHEHHE B TpUpOJe, (DHU3UYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoge. OKcuabl yriepona,
uX (U3MYECKUE M XUMHYECKHUE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHHE. DKOJOTUYECKHUE NMPOOIEMBbI, CBI3aHHBIE C OKCUAOM
yraepona (IV), rumoresza riaoOalibHOTO TOTEIUICHHS KIWMaTa, MapHUKOBBIM
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMUYECKHME M XHUMHUYECKHE
CBOMCTBa, IMOJy4YeHHEe U NpuMeHeHue. KauecTBeHHass peakuus Ha KapOoOHart-
noHbl. Mcrnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATUA 00 OpPraHUYECKUX BEIIECTBAX KaK O
COEMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, alleTWICH, 3TaHOJI, TJIULEPUH,
yKCycHasi KuclioTa). [IpupoiHble HCTOYHUKH  YIIEBOAOPOJOB  (yroib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npomblnieHHOCTH. [loHsTHE 0 OMONOTrMYEeCKH Ba)KHBIX BELIECTBAX: JKHUPaX,
Oenikax, yrieBoJax — M UX POJIM B KM3HU 4eloBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢wusnueckue M XHUMHUYCCKHE CBOWCTBA, IOJYyYCHHE U
npuMmeHeHne. CoenuHeHUs KpeMmHHs B mpupojae. OOmue mpeacTtaBieHus 00
okcuae kpemuus (IV) u xpemHueBoi kucnore. CUIIMKaThl, ©X UCIOJIb30BAaHUE B
OBITY, B MPOMBINIJICHHOCTH. BaXkHei1ine cTpouTenbHbIE MaTEpUAIIbl: KEpaAaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobdiembl 6€30macHOTO UCTIOIB30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAIOB B OBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBEICHNE KAaY€CTBEHHBIX PEAKIIUi Ha XJIOPU/-HOHBI U HAOIIOACHHUE
MPU3HAKOB MX MPOTEKAHWUs, OMBITHI, OTpaXkaromue (pu3ndeckne U XuMHUYECKUe
CBOMCTBAa TaJIOIT€HOB M MX COEIWHEHUN (BO3MOXKHO HCHOJIb30BAHUE
BUJIEOMATEPUAIIOB), O3HAKOMJICHHE C oOOpas3laMu XJIOPUIO0B (TaJOTeHUOB),
O3HAaKOMJICHME C o0pa3mamMu cepbl U €€ COEOUHEHHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUaioB), HAOIIOEHNE Tpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YYEHHUE
XAMHYECKUX  CBOMCTB  pa30aBIEHHON  CEpHOW  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiud Ha CcyabpaT-uoH W HaOMIOIeHWe TMpu3HaKa e&
MPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJB30BaHUE BHUJIEOMATEpUAIOB), 00Opa3LaMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MMOJydeHUe, COOMpaHue, pacro3HaBaHue U
M3YyYEHHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIMN Ha HOH



amMmoHust u  (QocdaT-uOH W U3yYEHHUE TNPU3HAKOB UX TMPOTEKAHUS,
B3aMMOJIEUCTBHE KOHUEHTPUPOBAHHOM a30THOM KHCIIOTBHI C MEJbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHAIOB), H3YYEHHUE MOJACIECH KPUCTAIITUMYECKUX
peméTok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIIEHHE C MPOIECCOM
aZcopOIMK pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHUEe, COOMpaHHe, paclio3HaBaHWE W W3YYCHUE CBOMCTB
YIIEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIMKATHOM HPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl U UX COSAUHEHU.

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIoB. MeTtamnueckas
CBSI3b U METAJUIMYECKasi KPUCTAIIMYECKAS] PEIIETKA. DINEKTPOXUMHUUYECCKUI DSl
HanpspKEHU MeTamioB. Du3nyeckue M XUMHUUYECKHE CBOMCTBA METAIIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIJICHHOCTH.

[[lenounble  MeTauibl: TosiokeHUWe B Ilepuoauueckoid  cucTeMe
xuMHuueckux 3neMeHToB . 1. MeHneneeBa, CTpOEHHUE UX aTOMOB, HAXO0XKJICHUE
B npupojse. Pusznueckne M XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuapl U THAPOKCHABI HATpusi U Kanus. [IpuMeHeHue MmenToYHbIX
METaIJIOB U UX COCIUHECHU.

[[lemouyHO3eMENBHBIE METadbl MarHud H KaJIbLMKA: TIOJO0XXEHHE B
[lepuonuueckoinr cucreme xumuueckux osnemeHToB J[. M. Mennaeneesa,
CTPOCHME HX aTOMOB, HaxoxJeHue B npupone. dDuzmueckne M XUMHUUYECKUE
CBOWCTBA MarHusg W Kalbliud. BakHeiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: Tojio)keHue B Ileproanyeckoil CcUCTeME XUMHYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKJICHHUE B MPHUPOJE.
dusnyeckne M XHMHUYECKHE CBOMCTBAa aatoMHHHSA. AMGOTEpHBIC CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpOEHHE aTOMA, HaXOXKJAECHUE B mpupoae. Ousnyeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuupl, THAPOKCUABI U couu kene3a (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOECHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJbIlds M HaTpUs C BOJIOM (BO3MOKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPHANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHus, KajablHs, AJTIOMUHUS, [IMHKA, KEe3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE MPOLECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HaTpus, Kaausg U KajablHsd (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPUANIOB), HCCIIeIOBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUSI U TUAPOKCHUIA ITMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmue MeTalIbl U UX COEIUHECHUS).

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHNE OKPY KaIoIel cpepl (mpeaenbHas JOmyCcTuMas
KoHIIeHTpamusi  BemlecTB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIaBbl METAJIOB, TIOJUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHI, TaK W TOHSATUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusukKa: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
U30TONBI, PAaJUOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOAHUKU, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TeEN0, OO0BEM,
arperaTHoO€  COCTOSIHME  BEIlleCTBa, Ia3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKass PEmIETKa, CIUIaBbl, (PU3MUECKHUE BEJIMYUHBI, CIIUHHIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, 6nocdepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH,
MPUHATBIMUA B OOIIECTBE MPaBWJIAMH U HOPMaMU MOBEJEHUS U CHOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMupeHue OnbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHpopMalMe O TEePEeNoOBBIX JIOCTIKEHUSX U OTKPBITHUSAX MHPOBOM U
OTCUECTBEHHONW XWMHH, 3aWHTCPECOBAHHOCTH B HAy4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWHA B  KOJJICKTMBE, KOMMYHHMKATHUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4eOHOMCCIIEeIOBATENBCKOM, TBOPUECKOW M JIPYrux
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  Y4E€OHBIX  TPOEKTOB,  CTPEMJEHUS K
B3aMMOIIOHMMAHHUIO ¥  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPUPOJIbI, B3aUMOCBA3SIX YEJIOBEKa C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIC HAa MOJIyY€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIe mJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIILCKOW KYJIbTYPHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4YeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoil, JIOCTyNHBIMHU  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM00Opa3OBaHUIO, TMPOEKTHOW U  HCCIEI0BATEIbCKOM
TESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH U YPOBHs 00YYCHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pOBbIA 00pa3 >KM3HHU, OCO3HAHUE TMOCJIECICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBuwyl  OE30MAaCHOCTU  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEeC K MPAKTUUECKOMY H3yUYEHHIO mpodeccuil u Tpyaa paziIuyHOTO
poja, yBaXeHUE K TPYAY U pe3yJibTaTaM TPYAOBOU JAEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHJVMBUAYabHOW  TPACKTOPUM TMPOAOJDKEHHS 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, yCHemHol TpoPeCCUOHANBHONW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJIec000pa3HOe OTHOIIEHUE K MPUPOJIe KaK HUCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro o0pasa KW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJACHMSI MpU paboTe C BelIeCTBAMU, a TakKKe B
CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJIy4aeMbIC MPU N3YUCHUN XUMHH, JIJIs
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW MPUPOTHON cpeou, s
MOBBIIICHUSI YPOBHSI OJKOJOTMYECKOH KYJIbTYpbl, OCO3HAHUS TJIOOAIBHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMCHHUS PYKOBOJACTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe meTanmpeIMETHBIX pE3YyJIbTATOB BBLACIAIOT 3HAYUMbIC IS
dbopMUpOBaHUST MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIIIOT HAa OCHOBE 3HAHMM M3 JTHX NPEAMETOB  (POPMHUPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTHMHE MHpa, W YHUBEpCAJIbHBIC
yueOHbIe JeHicTBUs (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYECOHOU EATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTepPHBIC
MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b C IPYTUMHU MOHSITHUSIMH ), UCTIOJE30BATh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBIICHUM, BRIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAacCU(UKAIIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOUTH JIOTUYECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, NIETyKTHUBHEIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe MMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh IMIUPOKO TPUMEHSIEMBbIE B XUMHH MOJICIBHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTaBICHUN  BBISBIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIC CBSI3M W MNPOTHUBOpPEUUS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

YMEHHUE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Jig (HhOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHue ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI0JIaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, POpMYyIUpPOBaTH 000OILIEHUS
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMeHUE BBIOMpATh, aHATU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BHUJOB W (OPM TMPEACTABICHUS, TMOIYy4YaeMYK U3 pa3HbIX
UCTOYHUKOB (HAY4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOIO COJIepIKaAHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSTh Pa3IMYHbIC METOAbI U 3aMPOCHI NPU TTOUCKE U OTOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OTBITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOW aKTHMBHOTO WCIIOJIB30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY HpeaCTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7aud HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE HCIOJb30BaTh MW AaHAIM3UPOBATh B IIpollecce Y4eOHOU W
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaTh BOMNPOCHI (B XO0j€ auanora M (WiM) JUCKYCCHH) IO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JenaTh MNpPE3CHTALMIO
pPE3YNbTATOB  BBIMOJHEHUS XHMHYECKOTO OKCIEPUMEHTa (J1aOopaTOPHOTO
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIETIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIOMIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB W COTIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEJIbHO OMNpPENEsATh LN JIeATeIbHOCTU, TIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Haubosiee 3(hPeKTUBHBIE CIOCOOBI PEIICHUST YUEOHBIX
Y MO3HABaTENbHBIX 3a/la4, CaMOCTOSITEJIBLHO COCTAaBJISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBICHHOW €U, YMEHUE
WCMOJIb30BAaTh W aHAJM3UPOBATh KOHTEKCTBI, NpPEIIaraéMble B YCIOBHH
3aJJaHU .

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCS Hay4yHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, cneuuduyeckue Uil MPeAMETHONM 001acTH  «XUMHUS», BUIBI
JNEATENbHOCTA MO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro HMHTEPIPETALNH,
peoOpa3oBaHUIO ¥ MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydeHuss B 8 kijacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y OOYYAIONTUXCS YMEHUIM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJd XHUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
3JIEKTPOOTPULIATENLHOCTD, CTENICHb OKUCICHUS, XUMUUYECKas PEaKIIUs,
KJ1accu(puKaIus peakiuii: peakiiuu COeAMHEHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTePMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuWTal b, paAJAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIpPHAs W HEMOJsIpHAash KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Jid BellecTBa (IIPOIEHTHAs
KOHLIEHTpAllMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHI H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (POpMyI
BEIIECTB U YPABHCHUM XUMHYECKUX PEAKIIUN;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTENEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAIIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIacCy
COeIMHEHUN MO (QopmyliaM, BUJ XUMHUUYECKOU CBSI3M (KOBAJICHTHAS U
MOHHAs1) B HEOPIraHUYECKUX COECIUHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX OJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUSI MACChl BELIECTB, IMOCTOSHCTBA COCTaBA, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpO;

e ONHUCHIBATH W XapakTepH30BaTh TadMMuHyl0 (Gopmy Ilepuoamueckoit
CHCTEMbl XHMHWYECKUX JJIEMEHTOB: pa3iauyaTh IOHATUS «TJIaBHas
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», manbie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XUMHYECKHX diemeHtoB J[. H.
MenzaeneeBay € YHCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsana  sapa, oOIee 4Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



K

KIaCCU(PUIIMPOBATh  XUMHUYECKHE  DIIEMEHTBHI,  HEOPTaHMYECKUE
BEIIECTBA, XMMHUECKHUE PEaKIUH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peaKIuu BeIleCTB, MO TeII0BOMY 3 (eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  TOATBEpXKAas  OMHCAaHHE  MPUMEPaMU
MOJIEKYJIAPHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMUUYECKUX PEAKIIN;
NPOTHO3MPOBAaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTECKAHHS XHUMHYECKUX
IpEeBpaIIeHU B Pa3IMYHBIX YCIOBHAX;

BBIYUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa 1o (opmyine
COEIMHEHHUs, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOJIUTH
pacuéThl MO0 YPaBHEHHUIO XUMUYECKON PEaKIIH;

NPUMEHSATh OCHOBHBIC OIEpAIlMH MBICIUTEIILHON JEATENbHOCTH —
aHanM3 M CHHTE3, CpaBHEHHE, 0000IeHue, CUCTeMaTH3alHIO,
KJIacCU(UKAINIO, BBISBICHUE MPUYUHHO-CIICJACTBEHHBIX CBS3CH — JIs
M3yYeHUs CBOWCTB BEIIECTB W XUMHUYECKHX pEaKIUi, €CTECTBEHHO-
Hay4YyHbIE  METOABl  TO3HaHWS —  HAONIOJCHWE, HW3MEpeHHeE,
MO/ICTHPOBAHHE, YKCIIEPUMEHT (peabHBIN M MBICIICHHBIH );

CIeIOBaTh MpaBWJIaM  TIOJB30BaHUS  XMMHUYECKOM TOCYIAOW U
nabopaTopHbIM O0OpYAOBaHHEM, a TakXKe IMpaBuiIamM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJIYUYCHHUIO U COOMPAHUIO
ra3000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUTOTOBICHHIO
pacTBOpPOB C  OMNpeneNéHHON MaccoBOM /o€l  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEJOYEH W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (TakMyc, (heHondTanenH, METUIIOPAHK U IpyTHe).

KOHIly 00yueHusi B 9 KJjacce TpeIMETHBIE pe3ylbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

PAcCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHSATUN: XMUMHUYECKHIA
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJIECHTHOCTb, 3JEKTPOOTPULATEILHOCTh, CTEIIECHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
addekT peakuuu, MOIb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOIUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuUMble U
HeoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHE U  BOCCTAHOBJICHHE,
ajoTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBSA3b (KOBaJEHTHas,
WOHHAsl, MeETaJuIMuecKas), KpUCTaJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUU, MPEAEIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHSATUUH U
OPUMEHATH 3TU HOHSITHUS PU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBieHUS (HopMyll
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpeAeisATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTABA, IMPUHAMICKHOCTH
BEILECTB K OMNpEAeIEHHOMY KJIacCy COEAUHEHUU 1Mo ¢GopmyiaM, BUJ
XUMUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, METaJUIMuecKas) B



HEOPTraHWYECKUX COCUMHEHUSX, 3apsi] MOHA IO XMMHUYECKOU (opmyie,
XapakTep cpeAbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COEIUHEHUH,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akonHa [[. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHHE: OMHUCHIBATh U XapaKTEepPU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbI XUMHUECKHX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «noOodHas
noarpynna (b-rpymnma)», manbie U OOdbIIME TEPUOJBI, COOTHOCUTH
0003HaueHusl, KOTOpPbIE HUMEITCS B IMEPUOJUYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsig sjpa, oOlIee YHUCIO JJIEKTPOHOB U
pacrpesieyieHue UX 0 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEUHEHUN B
npenenax MajblX MEpUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYecKue
BEIIECTBA, XUMUYECKUE PEAKIINH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peakiuy BEIIECTB, MO TEMIOBOMY A(DQEKTy, M0 M3MEHEHHUIO CTEleHen
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEp)KIas OMNHCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISATh YPABHEHHUS DJIEKTPOIUTHYECKON THUCCOLMALMMU KHUCIOT,
HIeJIoYed M COJIel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakuuid
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHii,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOUW CBSI3M MEXIY BELIECTBAMH Pa3THMYHBIX
KJIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKHX IPEBPALICHUI B PAa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MU MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO0 »dJeMeHTa 1o (opmyne
COEIMHEHUs, MAacCOBYIO [OJIIO BEUIECTBA B pacTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia  TOJBb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbIM OO0OpYZOBaHHEM, a TaKXKe MpaBwiIa OOpalieHHs C
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUMSIMU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOMYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pPAaclo3HaBaTh OMNBITHBIM NYTEM  XJIOPHUI-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHOU JIESITEIbHOCTH —
aHalu3 W CHHTE3, CpaBHEHHE, O00O0OIIEHHWE, CHUCTeMaTH3AlIIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJI1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyUYHbIE METObI



MO3HaHUsI — HaOJIOJIEHNEe, U3MEPEHUE, MOJIETUPOBAHNUE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
Ne KosnuyectBo yacos
DJIeKTPOHHbIE
HaunmeHoBanue .
1| (uu¢possbie) BocnurareabHbIH
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTH4eckue
/ Bcero o0pa3oBaTre/ibHbIE NMOTEHIUAJ YPOKA
NporpamMmsl padoThI padoThI
n pecypchbl
Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHATUSA
e YCTaHOBJICHHE
JIOBEPUTEITHHBIX
OTHOIIEHUMN MEXITY
YUHUTEIIEM U
YYEHHUKaMHU,
CITOCOOCTBYIOIIHNX
MIO3UTUBHOMY
XUMHS — BaKHas
bu6mmoreka [IOK BOCIIPUATHIO
00JacTh €cTeCTBO3HAHUS
N 5 2 https://m.edsoo.ru/7f418 yYaIuMHUCs
U MPAKTHUYECKOU .
37¢c TpeboBaHUH U POCKO
JESATEIbHOCTH YEJIOBEKA
YUUTEIA,

MIPUBJICYCHUIO UX
BHUMAaHHMS K
obcyxxaaemMoii Ha
ypoke uHpopmaruu,
AKTHUBH3ALMHU UX
MMO3HABaTEIIbHOM



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

JIEATEIIbHOCTH;
MIPUBJICYCHUE
BHUMAaHUS
IIKOJIbHUKOB K
LIEHHOCTHOMY
aCIIEKTy U3Y4aeMbIX
Ha YpOKax SIBJICHUMH,
WHUIIMUPOBAHNE
00CyXIeHHS,
BBICKA3bIBAHUS
YYalIMMHCS CBOETO
MHEHHS;

BemecrBa 1 xumMH4eckue
pCaKuuu

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f418

37c

MIpUBJICYCHHE
BHUMaHUS
IIKOJIbHUKOB K
LEHHOCTHOMY
aCIeKTy U3y4aeMbIX
Ha ypOKax sIBJICHUMH,
WHUIUUPOBAHUE
00CYXICHHS,
BBICKa3bIBaHUS
YUaIIMMHCS CBOETO
MHEHUS;

Hroro o pasaciy

20

Pa3nes 2. Baxxneiimme npeAcTaBUTEIN HEOPraHUYECKUX BelleCTB

2.

Bosayx. Kucnopon.

6

bu6moreka [JOK

HUCIIOJIb30BAHUEC



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

ITonsaTue 00 oxkcumax

https://m.edsoo.ru/7f418

37c

BOCITUTATEILHBIX
BO3MOKHOCTEU
COJICp KaHHUSI
y4eOHOro npeaMeTra
yepe3 moa0op
COOTBETCTBYOIIHX
TEKCTOB JJIsI YTCHHUSI,
3a]1a4 JyIsl PEIICHHUS,
MPOOJIEMHBIX
CUTYallUM I
00CYXICHUS B
KJ1acce;

Boaopon.Ilonsitue o
KHCJIOTaX U COJISIX

bu6moreka [IOK
https://m.edsoo.ru/7f418

37c

HCII0JIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEN
CoJIep KaHUs
y4eOHOT0 nmpeameTa
gyepe3 moa0op
COOTBETCTBYIOIIHNX
TEKCTOB JJIsl YTCHHUSI,
3a[a4 i pelIeHuUs,
POOJIEMHBIX
CUTYyalUi 1
00CcyxIeHUS B

KJacce;
Bopa. PactBopsl. bubmmoreka [JOK HCTIOJIb30BAHUE
[Tousitre 00 OCHOBAHUSIX https://m.edsoo.ru/7f418 BOCIHHUTATEIbHBIX



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

37c

BO3MOKHOCTEN
COJICpKAHHMS
y4eOHOro npeaMeTa
yepes noaodop
COOTBETCTBYIOIIUX
TEKCTOB ISl YTCHUS,
3aja4 sl peIieHus,
POOJIEMHBIX
CUTYallUM I
00CYXICHUS B
KJ1acce;

WCII0JIb30BaHUE
BOCITUTATEIbHBIX
BO3MOYKHOCTEU
COJIep KaHUS
y4eOHOT0 MmpeameTa

5 OCHOBHBIE KJIACCBI Bu6nuorexa IIOK gyepe3 moa0op
4 HCOPraHNICCKUX 11 https://m.edsoo.ru/7f418 COOTBETCTBYIOIITUX
COEIMHEHUI 37¢c TEKCTOB JJIsl UTEHUS,
3a/1a4 I peIIcHus,
POOJIEMHBIX
CUTYyalUi 1
00CcyXIeHUS B
KJ1acce;
Uroro no pazgeny 30

Paspnen 3. Ilepuoanueckuii 3akoH u llepuoagnveckasi cucrema xumnuyeckux 31eMeHToB /I, . MennesneeBa. CTpoenne aToMOB.



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknumn

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMUYECKUX DIEMEHTOB 7
. Y. Menneneena.
Crpoenue atoma

bu6moreka [IOK
https://m.edsoo.ru/7f418

37c

e IPUBJIICYCHUC
BHHUMAaHUS
IITKOJIEHUKOB K
[IEHHOCTHOMY
aCTIEKTy U3y4aeMbIX
Ha YpOKax SIBJICHUH,
OTIBITOB, KOTOPBIC
MOTY BCTPEYATHCS B
MMOBCEIHEBHOM
KU3HU;

e  WCIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEN
COJIep KaHUS
y4eOHOT0 MmpeameTa
gyepe3 moa0op
COOTBETCTBYIOIIHNX
TEKCTOB JJIsl YTCHUSI,
3aJa4 Jyis pelIeHuUs,
POOJIEMHBIX
CUTYyalUi 1
00CcyXIeHUS B
KJ1acce;

XUMHUeCcKas CBI3b.
OKUCIUTEIIBLHO- 8 1
BOCCTAaHOBUTEILHEIE

bu6moreka [IOK
https://m.edsoo.ru/7f418

37c

dbopMUpOBaHUE CTPEMIICHUS
y3HaBaTh HOBOE, MIPOSIBISAThH
T0003HATENFHOCTD, IIEHUTH



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

peakinuu

3HaHUs; GOPMHUPOBAHUE
IIEJIOCTHOTO MHUPOBO33PEHHH,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
00111€CTBEHHOM MPAKTHUKH;

bu6mmoreka [IOK
Hroro no pazneny 15 https://m.edso0.ru/7f418
37c
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

9 KUIIACC

Ne KosnuyectBo yacos
DJIeKTPOHHbIE
HaunmeHoBanue .
n (undposrbie) BocnurareabHbIi
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTH4eckue
/ Bcero o0pa3oBaTe/ibHbIE NMOTEHIUAJ YPOKa
NporpamMmmsl padoThI padoThI
n pecypcsbl
Paspnen 1. BemiecTBo 1 XuMHYeCKHe peaKIUH
CO3JIaHre OIaroTPHUsITHBIX
YCIOBUM U pa3BUTHS
IIEHHOCTHBIX OTHOIIIEHUH K
3HaHUSAM KaK
WHTEJUIEKTYaJbHOMY
pecypcy,
obecreunBaroneMy
[ToBTOpEeHUE 1 Oyayliee yenoBeka, Kak
bu6mmoreka [IOK

yriayOneHue 3HaHUH
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiacca

https://m.edsoo.ru/7f41a

636

pe3yibTaTy KpOroTIUBOTO,
HO YBJICKaTEILHOTO
y4eOHOTO Tpy/a;
oOyX/IeHUE [ITKOJIbHUKOB
coOoIaTh Ha YpOKe
OONICTIPUHATHIC HOPMBI
MOBEJICHHUS, TIPaBUIIA
OOIIeHHUs CO CTAPIIUMHU
(yuurensimMu) u
CBEPCTHUKAMHU



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

(IIKOJIBHUKAMU),
IPUHLIMIIBI y4eOHOU
JUCIUIUINHBI U
CaMOOpraHu3aluu

OCHOBHBIE
3aKOHOMEPHOCTH 4
XUMHAYECKUX PeaKIHil

bubmnoreka IIOK
https://m.edsoo.ru/7f41a
636

(dbopMupoBaHrEe OCHOB
9KOJIOTUYECKOU KYJIBTYPBI
COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOT0
MBIILITICHUS

DJIEKTPOJIUTHYECKAS

1. JIIUCCOLIMALIH.

3 XHUMHUYECKUE PEAKIIUH B
pacTBopax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

dbopMupoBaHue
L[EJI0CTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
001IIeCTBEHHON IPAKTHUKHY;
dbopmMupoBaHue
OCO3HAHHOTO,
YBaOXUTEIBHOTO U
JT00pOXKeNaTeaIbHOrO
OTHOIICHHUS K IPYTOMY
YeN0BEeKY, ero MHEHHUIO,
MHPOBO33PEHHUIO

Hroro no pazneny 17

Pasznen 2. HeMeTasiibl M X COeIMHEHHS



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

OO01as XxapakTeprucTUKa
XMUMHUYECKUX 3JIEMEHTOB
VIIA-rpynmnsl. ['anorensr

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

dbopMupoBanue
CTPEMJICHHS y3HABaTh
HOBOE, MPOSIBIIATDH
JIF0003HATEIILHOCTb,
LICHUTh 3HAHHUS;
BKJIFOYCHHE B YPOK
UTPOBBIX MPOLEAYD,
KOTOPBIEC TIOMOTAIOT
MoJIepKaTh MOTHBAIUIO
JIETEeH K MOJTYYECHHIO
3HAHWM, HalaKHUBAHHUIO
MMO3UTUBHBIX
MEKIUYHOCTHBIX
OTHOIIICHUM B KJIacce;

OO1as XxapakTepucTuKa
XUMHUYECKUX JICMEHTOB
VIA-rpynnei. Cepa u e€
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

dbopmMupoBaHme
L[EJIOCTHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
0O0IIIeCTBEHHON IPAKTHUKH;
OCBOCHHE COLIMATBHBIX
HOPM, TIPaBUJI TIOBEJICHHS,
pouieii u popm conmabHON
JKU3HU B TPYINAX U
CO00IIIeCTBAX;

OO1as xapakTepuCcTHKa

bu6moreka [JOK

¢dbopmupoBaHue



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

XMUMHMUYECKUX JIEMEHTOB
VA-rpymmsl. A3or,

docdop 1 UX COeTMHCHHUS

https://m.edsoo.ru/7f41a
636

[EJIOCTHOTO
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U
001I1eCTBEHHON IPAKTHUKH;
OCBOCHHE COITMAJIbHBIX
HODPM, PABUJI IOBEJICHUS,
pouieit u popm conrabHON
JKA3HU B Ipynnax u
coo0ImecTBax;

OO6mras xapakTepucTuka
XUMHYECKUX 3JIEMEHTOB
IVA-rpynmnsl. Yriepon u
KpPEMHUU U UX
COeIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

dbopMupoBanue
LIEJIOCTHOTO
MUPOBO33PCHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
00IIIeCTBEHHOM MPAKTHKH;
OCBOCHHE COIIHATbHBIX
HOPM, MTPaBHJI TIOBEACHMUS,
pouieii u popm conmabHON
JKU3HHU B TPYIIAX U
coo0IecTBax;

Hroro o pasaciy

25

Pa3gen 3. Merajiibl 1 UX COeTUHEHU S

3.

OO01me cBoMUCTBA

4

bu6moreka [JOK

dbopMUpoOBaHUE 1IEHHOCTH



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

METAJLJIOB

https://m.edsoo.ru/7f41a
636

3JI0POBOTO M 0€3011aCHOTO
00pa3a ’KU3HU; YCBOCHHE
MMpaBrUJI MHAUBUAYAJIBHOI'O
1 KOJUNIEKTUBHOI'O
0€301acHOTO TIOBEACHHUS B
qpesquaﬁHHx CUTyaluiax,
YIPOXKAKOIIUX KU3ZHU U
3JI0pOBBIO JIIOJIEN;

Baxueiiine MeTaisl U
UX COEIUHEHUI

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

WHUIUUPOBAHUE H
MO IJIEPIKKA
HCCIIEN0BATEIbCKOU
JICSATEIILHOCTH IKOJIHHHKOB
B paMKax peajn3aluyd MU
UHAUBUAYAIbHBIX U
TPYHIIOBBIX
HCCIIEIOBATENbCKUX
MIPOEKTOB, YTO JIACT
IIKOJIbHUKAM BO3MOYKHOCTh
pUOOPECTH HaBBIK
CaMOCTOSITEILHOTO
pelIeHUs TEeOPETUIECKON
poOJIeMBbI, HaBBIK
TeHepUPOBAHUS U
ohopMIICHHS COOCTBEHHBIX
HUAeH, HaBBIK
YBOXHUTEITHHOTO
OTHOIICHHUS K Uy)KUM



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

uzesM, o(hOpMIICHHBIM B
paboTax Apyrux
HCCIIeI0BaTeIICH, HaBBIK
MyOJTUYHOTO BBICTYIUICHUS
nepe ayaAuTOpHUEH,
apryMEHTHUPOBAHUSA U
OTCTAaMBaHUSI CBOEH TOUYKH
3peHUS.

Hroro mo pazueny 20

Paznea 4. Xumus v oKpy:Kamomasi cpeia

4, BemecTBa 1 Marepuaibl B
1 JKU3HU 4EJI0BEKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

CO3JIaHre OIaroTPHUsITHBIX
YCIOBUM 1J14
Pa3BUTHUALICHHOCTHBIX
OTHOUIIEHUMK MPUPOJIE KaK
HMCTOYHHKY JKU3HU Ha
3emiie, OCHOBE CaMOTO €€
CYIIIECTBOBAHUS,
HY)XJIAIOIICHUCS B 3aIIUTE U
MMOCTOSTHHOM BHUMAHHUH CO
CTOPOHBI YeJI0OBEKa
dbopMupoBaHHE IICHHOCTH
3JI0pPOBOTO M O€3011aCHOTO
o0pa3a )KHU3HU; YCBOCHHE
MIPaBWJI UHAUBHUIYATHLHOTO
1 KOJJIEKTUBHOTO
0€30I1acHOTO TTOBEICHMS B



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

‘IpCBBbI‘IafIHBIX CUTyalu€ax,
YIPOXKAKOIIUX KU3ZHU U
3JI0pOBBIO JIIOJIEN;
HHUIUUPOBAHUEC U

MOJICPKKA
HCCIEeN0BaTEIbCKOU
Hroro mo pazueny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
No KoauyecTBo yacoB
DJIeKTPOHHbIE
1| Hara ungposbie
Tema ypoka KonTpoJbHbIe IpakTuyeckue
/ Bceero U3y4eHusl o0pa3oBaTejibHbIE
padoThI padoThI
n pecypcsl
[Tpenmer xumuu. Poms xumun B bu6moreka [IOK
JKU3HU yesoBeka. Temna u 1 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
bu6mmoreka [IOK
[TonsaTue o MeTo1aX MO3HAHUS B
1 https://m.edsoo.ru/ff0d22
XUMUHU
7e
[TpakTruueckast pabota Ne 1
bu6mmoreka [IOK
«[IpaBmiia paboTHI B 1ab0paTOpun
i 1 https://m.edsoo.ru/ff0d23
Y IpUEMBI OOpaIIeHHUSI C dc
J1a00paTOPHBIM 000PYTI0BAHUEM) T
bu6mmoreka [IOK
YucTeie BEMIECTBA M CMECH.
. 1 https://m.edsoo.ru/ff0d26
CriocoOnl pasneneHus cMmecei ca
[TpakTrueckas padorta Ne 2 bubmuoreka [JOK
«Pa3nenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKU TTOBAPEHHOM COJIH)» c8
ATOMBI M MOJIEKYJTBI 1 bubmmorexa [JOK
4 https://m.edsoo.ru/ff0d2a



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

6¢

XUMHUYECKUE DJIIEMEHTEI. 3HAKU

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bu6mmoteka [IOK
8 [IpocThlie 1 cnoKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoteka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHE https://m.edsoo.ru/ff0d2d
50
3aKoH MOCTOSIHCTBA COCTaBa
BelecTB. XuMuueckas Gopmyna bubmorera [JOK
10 ) pyya. https://m.edsoo.ru/ff0d2ea
BanentHocth aTOMOB o
XUMUYECKUX DJIEMEHTOB -
OTHOcHUTENbHAS aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHAS MOJICKYSIpHAS https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 107151 XHMHYECKOTO bubmorera [JOK
12 A https://m.edsoo.ru/ff0d35
AJIEeMEHTa B COCTMHCHUHT 0c
bubmuoreka [JOK
K . Mos.
13 OIITICCTBO Betleetna. VoMb https://m.edsoo.ru/ff0d52
MousipHast macca
30
dusznvecKkrue 1 XHMUUYECKHE bubmorera [JOK
14 https://m.edsoo.ru/ff0d37f
SBJICHUS. XUMHUECKas PeaKIus .
15 | Ilpu3Haku U yCIOBUS NPOTEKAHUS bubnuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

XUMHUUYECKUX PEaKLINil

https://m.edsoo.ru/ff0d3a
16

3aKoH COXpaHEHHUs MacChl

bu6mmoreka [IOK

16 | BemecTB. XuMHYECKHE https://m.edsoo.ru/ff0d3b
ypaBHEHUA 88
Beruncnenus koandecTBa, MacChl bu6moteka [IOK

17 | BemecTBa MO ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHUYECKUX PEAKIIUI 08
Knaccudukanus xumuaecknx

eaKui (coeAMHEeHUs brbmorexa [OK

1g | Peardt ’ https://m.edsoo.ru/ff0d3f3
pa3JioKeHus, 3aMeIIeHUS, 4
oOMeHa) 4
M. B. JlomoOHOCOB — yu€HBIii- bubnuorexa [JOK

19 | saouxmomnemucr. O00OIIEHNE U https://m.edsoo.ru/ff0d40
CHCTEMATH3AIUS 3HAHUH c4
KontponbHas padorta Nel o reme bubnuoreka [IOK

20 | «BemecTBa 1 XUMHYECKHE https://m.edsoo.ru/ff0d42
peaKLum» 90
Bo3ayx — cmech razos. CocraB bu6moreka [IOK

21 | Bo3ayxa. Kucinopoa — anemeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusznvecKrue 1 XUMUUYECKHE
CBOMCTBA KUCJIOPOia (peaKIuu bubmorexa HOK

22 P b https://m.edsoo.ru/ff0d46
okucieHnus, ropeaue). [lonarue 14
00 okcumax =

23 | Cnoco0bl NoTydeHHs KUCI0poia bubnuorexa LIOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B JJabopaTopuu
IpOMBILIEHHOCTH. [IprMeHenne
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TennoBoit 3¢ dexT XumMuIecKoit
peaKuu, IOHSATHE O

bu6mmoreka [IOK

24 | TEepMOXMMHYECKOM YpaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- ¥ DHIOTEPMHUYECKUX 90
peaKIusx
Tonnuso (HedTh, Yrojab U METaH). bubnuoreka [IOK

25 | 3arpssHeHue BO3ayxa, CIIocoObI https://m.edsoo.ru/ff0d4c
€ro NpeaoTBpalleHUs 4a
[IpakTueckas padora Ne 3 no
teme «[lonmydyenue u cobupanue bubmorera [JOK

26 e P https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €TO >
CBOMCTB» B
Bonmopon — anemeHT u mpocToe bubnuorexa [JOK

27 | BemectBo. HaxoxaeHue B https://m.edsoo.ru/ff0d4d
npupoe do
dOu3nYecKre U XUMUYCCKUC bubnuorexa [JOK

28 | cBoiictBa Bojopoa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJA do

bubmuoreka [JOK
29 | IloHsaTHE O KHUCIOTaX M COJIIX https://m.edsoo.ru/ff0d50
d2

CrocoObl MoTy4eHus BOJAOPO/Ia B bubmotera [JOK

30 i P https://m.edsoo.ru/ff0d4d

nabopaTopuu

do



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

[Ipaktuyeckas padora Ne 4 o
teMe «llonydyenue u cobupanue

bu6mmoreka [{OK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/JIa, U3YYCHHE €TI0 9
CBOWCTB» =
MousipHblit 00BEM razoB. 3aKOH bubmorexa HOK

32 https://m.edsoo.ru/ff0d54
ABoraapo 2e
Brrunciaenus o0n€Ma, KOJIMYECTBA Bu6 OK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY nbmuorexa 1

33 https://m.edsoo.ru/ff0d55
KOJ'II/I'-IGCTBy BCIIIECTBA UJIN aO
00BEMY T
Brraucienust 00MOB ra3oB o BuG OK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE 1 J_IHOTeKa 1

34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIEHUI 08
ra3oB _

bu6moreka [IOK

dusnyeckre 1 XUMHUYECKHE

35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BOJbI 7a
Cocras ocHoBauuii. I[Toustue 00 Bubmaotexa LIOK

36 https://m.edsoo.ru/ff0d59
WHJIMKATOpax &
Bona kak pactBopuTes. Bt OK
HacrplleHHble 1 HEHACKIIICHHBIE ubmaotexa L

37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBas J10Jis 40
BEII[ECTBA B PacTBOPE o

38 IIpakTtuyeckas pabora Ne 5 no bubnuorexa [IOK

TEMC «HpI/IFOTOBJIeHI/Ie pacTBOpPOB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C ONpeACIEHHOM MAacCCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA»

ba

KonTponasnas padora Ne2 no teme

bu6mmoreka [IOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
bu6mmorteka [IOK
Oxcuppl: cocTaB, KiaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tony4yeHnue u xXumMu4eckue bubnuoreka [JOK
41 | cBOWMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCHIOB 4e
bu6moreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accu(uKaus, HOMEHKIIaTypa ca
bu6moreka [IOK
[Tonydyenne u xuMu4uecKue
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHHI ca
. bu6mmoreka [IOK
Kucnotsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJ1accu(pUKaus, HOMEHKIIaTypa 5
bubmuoreka [JOK
[Tonyuenue u XxuMu4ecKue
45 . https://m.edsoo.ru/ffOdfee
CBOMCTBA KUCJIOT »
Conu (cpenHue): HOMEHKIIATYpa, bubnuoreka [JOK
46 | cmocoObl nmostyyeHwus, https://m.edsoo.ru/00ad94
XUMHYECKHE CBOMCTBA 74
47 | Tlpaxtuueckas padota Ne 6. bubnuorexa [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemrenne skcnepuMeHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHHID

https://m.edsoo.ru/00ad9b
7c

I'eneTmueckas CBA3b MCKOY

bu6mmoreka [IOK

48 | xmaccaMu HEOPraHUYECKHX https://m.edsoo.ru/00ad9a
COeqUHEHUN 50
O000611IeHNE ¥ CHCTEMATH3AIHS BubmaoTexa LIOK
49 N https://m.edsoo.ru/00ad9c
3HAHUHI
b2
KonTponsnas pabora Ne3 no teme bubnuoreka [JOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[TepBbie OMBITKH
bu6moreka [IOK
KJ1accu(PuKauu XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsITHE O TpynTIax £
CXOJHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
[Tepuoaunueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHu4ecKkux 3jaeMeHToB 1. Y. 2¢
Menneneesa -
bubmuoreka [JOK
53 | Ilepuoapl, rpynmbl, HOTPYIIIIbI https://m.edsoo.ru/00ada5
2C
Crpoenne aromoB. CocTas Brbmiorexa LJOK
54 p ' https://m.edsoo.ru/00ada3

ATOMHBIX A1CP. H3o0T018I

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [{OK

55 . https://m.edsoo.ru/00ada6
[Tepunoaunueckoii cucremsl /1. U. be
MeHpeneeBa o
XapakTepucTUKa XUMHUYECKOTO
bu6moteka [IOK
SJIEMEHTA II0 €r0 IMOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Iepnoanueckoii cucreme /1. U. 24
MeHeneeBa o
3Hauenue [lepnoauyeckoro
bu6moreka [IOK
3aKOHa HJIA pHSBI/ITI/IH HayKI/I H
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
Y4EHBIN, ITEJAror U rpaXIaHuH T
bu6moreka [IOK
DJIEKTPOOTPUIIATETLHOCTD
58 https://m.edsoo.ru/00adaa
aTOMOB XHMHUYECKUX DJIEMEHTOB bs
bu6moreka [IOK
59 | Hounas xumuyeckas CBSI3b https://m.edsoo.ru/00adac
34
bu6moreka [IOK
KoBanentnas nonsipHas
60 https://m.edsoo.ru/00adaa
XAUMHYECKas CBI3b
b8
bubmuoreka [JOK
KoBanentHas HenossipHas
61 https://m.edsoo.ru/00adaa
XAUMHYECKas CBI3b
b9
bu6mmoreka [JOK
62 | CreneHb OKUCICHUS https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

bubnuoreka [IOK

0 -
63 KHCIHTEILHO 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTCJILHBIC peaKIII/II/I 76
bu6mmoreka [{OK
64 | OKUCIUTENU U BOCCTAHOBUTEIIU 1 https://m.edsoo.ru/00adb0
76
KonTponsnas pabora Ne4 no teme bubnuoreka [IOK
65 | «Crpoenne aTroma. XumMudeckast 1 https://m.edsoo.ru/00adb4
CBSI3bY» 86
. bu6moreka [IOK
P . 0600
66 C3CPBHBIN YPOK ° ill cHue 1 1 https://m.edsoo.ru/00adb3
cucreMaTtni3annda 3HaHNU 3C
. bu6mmoreka [IOK
P . 06006
67 C3CPBHBI YPOK ° EH e H 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3ALM 3HAHUI b2
. bu6moreka [IOK
P . 006006
68 C3CPBHBI YPOK ° EH cHue H 1 https://m.edsoo.ru/ff0d61
CUCTEMATHU3ALM 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Mara uupposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero HU3yUYeHus! o0pa3oBaTtejibHbIE
/ padoThI padoTsbI
pecypchl
n
[lepnoanueckuil 3aK0H.
bu6moteka [IOK
[Iepnoanueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
N. MenneneeBa -
3aKOHOMEPHOCTH B
. bu6moreka [IOK
M3MEHEHUHU CBOICTB
1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOTOB h
Knaccudukanus u bubnuoreka [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEILECTB 2
Buabl XuMHU4ECKO CBSI3U U bu6mmoreka [IOK
THUIIBI KPUCTATUTMYECKHUX 1 https://m.edsoo.ru/00adbac
PELIETOK 6
Kontponbhas padora Nel
o reme «IloBTopenue u
yri1yOJaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kiacca»



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

Knaccudukarus bubnmoreka [JOK
6 XMUMHMUYECKUX PEaKLU 110 https://m.edsoo.ru/00adbch
PAa3JIAYHBIM [TPAU3HAKAM 0
[TonsaTHe 0 ckOpocTH
. bu6mmoreka [IOK
XUMUYECKON PEaKInu.
7 https://m.edsoo.ru/00adbe9
IToHATHE O TOMOTE€HHBIX U .
TETEPOrEeHHBIX PEAKIIHUIX =
TloHATHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI,
bu6mmoreka [IOK
BIIUSTFOIITME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKiuu 1 c
TIIOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTaHOBHUTEIbHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [IOK
AIEKTPOJTUTUYECKOM
10 https://m.edsoo.ru/00adcd6
nuccormanuy. CUiIbHEIE U g
ca0ble AIIEKTPOJTUTHI -
bubmuoreka [JOK
HoHHbIe ypaBHEHUS
11 N https://m.edsoo.ru/00add44
peakui
8
XUMHYECKHE CBOUCTBA
. bubmuoreka [JOK
KHCJIOT U OCHOBAHUH B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IEKTPOJIUTUYECKON

8
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https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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JUuccolranun

XUMHYECKHE CBOUCTBA

COJICH B CBETE bu6mmoreka [IOK
13 | mnpexacraBnenuii 06 https://m.edsoo.ru/00add8b
BIEKTPOIUTHYECKON 2
JTUCCOITUAITIN
bu6mmoteka [IOK
[TonsTue o ruaponmnse
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGwerHe 1 bu6moreka [IOK
15 . https://m.edsoo.ru/00adddl
cucreMarui3anust 3HaHUUu 5
[TpakTruueckast padota Ne 1.
bu6moreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3a1a49y -
KonTtponbHas padora Ne2
o TeMe
bu6mmoreka [IOK
«DNEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS. 0
XHUMHUYECKUE PEAKIIUU B B
pacTBopax»
OO6mras xapakTepucTuKa
P P bubmuoreka [JOK
rajioreHoB. XUMHUYECKUE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha MpUMeEpe 9
XJopa h
19 | Xmnoposogopoa. CossiHas bubnuorexa [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHUYCCKHUEC
CBOMCTBA, ITOJIy4ECHHE,
IIpUMEHEHNE

https://m.edsoo.ru/00adel10
4

[IpakTtuyeckas padora Ne 2
o teme «Ilomyuenue

bu6mmoreka [IOK

20 N https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTEI, g
H3y4YEHHE €€ CBOMCTBY» -
Breraucnenus mo
bu6moteka [IOK
YPaBHCHUSIM XUMHUYECCKHX
21 N https://m.edsoo.ru/00ade48
peaKIuii, eCliv OJIUH W3 g
peareHTOB JaH B H30BITKE -
bu6moreka [IOK
OO01as XxapakTepucTuKa
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl 3
ANOTpONHBIE
MOAU(DUKAIIUH CEPBI.
d P N bu6moreka [IOK
Haxosxnenue cepsl u e
23 . https://m.edsoo.ru/00ade64
COCIMHCHUH B TIPUPOJIC. N
XuMHJecKrue CBOCcTBa -
cepol
CepoB0oa0pO1, CTPOCHHUE, bu6mmoreka [JOK
24 (hbU3UYECKUE U XUMHYECKUE https://m.edsoo.ru/00ade80
CBOIiCTBa 2
Oxcuppl cepol. CepHas
KHUCTIOTa, (PU3HUECKUe U Eubmiorexa OK
25 ’ https://m.edsoo.ru/00adea2

XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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XUMHUYECKUE PEaK1H,
JIe)KaIre B OCHOBE

IIPOMBIIIJIEHHOTO criocoda bubnuorexa [JOK
26 | momy4eHus: CepHOU https://m.edsoo.ru/00adec8
KUCHOThL. XUMHUYECKOE a
3arpsI3HEHUE OKPYKaroIen
CpeIbl COSTMHEHUSIMU CEPhI
Brrancienne MmaccoBoit bu6moreka [IOK
27 JIOJIA BBIXOJ1a TTPOJIYKTa https://m.edsoo.ru/00adec8
peaxIu a
OO01as XxapakTepucTuKa
3JE€MEHTOB V A-TpyIIIbI. bubnuorexa [JOK
28 A30T, pacipocTpaHEHHUE B https://m.edsoo.ru/00adeea
npupoe, PU3NUECKUE U 6
XUMUYECKHE CBOWCTBA
AMMHak, ero pusndeckue bubnuoreka [IOK
29 M XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIy4YeHUE U IIPUMEHEHHE 4
[TpakTuueckas padota Ne 3
no teme «llonydyenue bubmorexa OK
30 " https://m.edsoo.ru/00adf18
aMMuaKa, U3y4yeHue ero 0
CBOMCTB» B
A3OTHas KUCIOTa, €& bubmuoreka [JOK
31 | ¢wusnyeckue U XUMHUYECKHUE https://m.edsoo.ru/00adf30
CBOMCTBa 6
bubnmoreka [JOK
32 | Hcnonp3oBaHHE HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIEW aMMOHHS B
KayeCTBE MUHEPAIbHBIX
ynoOpeHuit. XumMudeckoe
3arpsi3HEHUE OKPYXKaroLen
Cpelbl COEAMHEHUAMU
azoTa

[ee)

®docdop. Oxenn pochopa
(V) u pocdopnas kucnora,

bu6mmoteka [IOK

33 https://m.edsoo.ru/00adf68
(du3HYeCKre U XUMUICCKHE 3
CBOWCTBA, MTOJIy4CHHE -
Hcnonws3oBanue docdaTton
B Ka4€CTBE MUHEPAIbHBIX bubnuorexa [JOK
34 | ynoOpenwmii. 3arps3HEHHE https://m.edsoo.ru/00adfc?
HPHPOTHON CPEBI 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
pacnpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
npupoje, Gpuznueckue u c
XMUMHYECKUE CBOICTBA -
Oxcunpl yriaepoaa, ux
buznuecKkue 1 XuMU4eCcKHe bubnuoreka [JOK
36 CBOMCTBA. DKOJOTUYECKHUE https://m.edsoo.ru/00adfeb
MpoOJIeMbl, CBSI3aHHBIE C e
okcuzoM yriepona (IV)
. bu6mmoreka [JOK
VYronpHas KucioTa u eé
37 https://m.edsoo.ru/00ae006

COJIn
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4
o reme "lloxydenue

bu6mmoreka [{OK

38 | yrmekucioro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-UOH"
[TepBoHaUYATBHBIE TIOHATHUS
bu6morteka [IOK
00 OpraHMYecKux
39 https://m.edsoo.ru/00ae054
BEIIECTBAX KAK O e
COCIMHEHUSX yriepo/ia B
. bu6moreka [IOK
Kpemnwnii u ero
40 https://m.edso00.ru/00ae080
COEIMHEHUSI .
[TpakTruueckast pabota Ne 5.
Pemrenue
bu6moreka [IOK
AKCIIEPUMEHTAJIbHBIX 337124
41 N https://m.edsoo.ru/00ae0bf
no TeMe «Baxuelniue ’
HEMETaJJIbl U UX B
COEIMHEHUSD
Kontponbhas padoTa Ne3
. bu6mmoreka [IOK
o teMe «Baxxuelnine
42 https://m.edsoo.ru/00ae0el
HEMETAJUIbI U UX g
COCIIMHECHUS -
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTaI0B. MeTajutndyeckas https://m.edso0.ru/00ae103

CBA3b U MECTAJIJIIMYCCKaA

KpucTajllinyecKas peméTKa.

e
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusznueckue cBoiicTBa

METAJJIOB
XuMHUYEeCKHe CBOMCTBA
bu6mmoreka [IOK
METAJLJIOB.
44 . https://m.eds00.ru/00ael115
DNEeKTPOXUMHUYECCKUHN PSif 6
HaNpsHKEHUM METAJIOB h
OG6mue crmocoObl
MTOJTyYEHHUST METAJIJIOB.
CnnaBsl. Beraucnenus mo bu6moreka [IOK
45 | ypaBHEHHMSIM XUMUYECKHX https://m.edsoo.ru/00ael15
peaKIuii, eCliv OJTMH 3 6
pEareHToB COJICPIKUT
npuMecH
[lousatue o koppo3uu bubmorexa HOK
46 124 https://m.edso0.ru/00ael27
METaJJIOB g
bu6mmoreka [IOK
47 [IlerouHbBIC METAILIBI https://m.edsoo.ru/00ael4b
2
OKCHUIbI ¥ THAPOKCHIBI bubmorera [IOK
48 A P https://m.edsoo.ru/00ael4b
HATpUS U KaJus »
[IlenovyHO3EMENBHBIC bubnuoreka [JOK
49 METAJIIbI — KaJIbIHH 1 https://m.edsoo.ru/00ael5e
MarHui 8
50 Baxneiimmne coeuHCHNS bu6mmoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

[ee)

O06o0611eHNE U

51
cUCTEMaTH3alus 3HAHUI
JKécTkoCcTh BOABI U Bubmrorexa HOK
52 . https://m.edsoo.ru/00ae188
CHocoObI €€ yCcTpaHeHUs 6
[IpakTnueckas padora Ne 6 bubnuoreka [JOK
53 1o Teme "JKEcTKOoCTh BOJIBI https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPAaHEHHUS " 8
bu6moreka [IOK
54 AnroMuH#i https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOICTBA bubmorexa HOK
55 P https://m.edsoo.ru/00aelc6
OKCHJIAa ¥ THIPOKCHIA 4
bu6moreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcHIbl, THAPOKCUIIBI U bubmuorexa [JOK
57 cosm xkene3a (I1) u xenesa https://m.edsoo.ru/00ae35e
) 6
58 O06006111EHNE U
CUCTEMaTH3aIus 3HAHUH
[TpakTuyeckas padora Ne 7.
PewrcHe bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BaxHel1me
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAJJIBI U UX
COCAUHECHUA»

Briuucinenus no
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €Clii OJUH U3

bu6moteka [IOK
peareHTOB JaH B U30BITKE
60 https://m.edso00.ru/00ael75
WM COACPIKUT MMPUMECH. 0
Briuucienusa maccoBon -
JIOJTU BBIXOJ1a TIPOIYKTA
peaxIu
61 O06001eHne 1
cUcTeEMaTHu3alys 3HaHuH
KontponbHas padorta Ned
62 no TeMe «Baxuelniue
METaJUIBI U UX
COEIMHEHUS
BemectBa u maTepuainsl B bubnuorexa [JOK
63 IOBCEIHEBHOM KU3HA https://m.edso0.ru/00ae3f5
YyelloBeKa 0
bu6mmoreka [IOK
XHUMHYECKOE 3arps3HEHUE
64 N https://m.edsoo.ru/00ae427
OKPY’KaIoIlel cpe/bl 0
bubmuoreka [JOK
Ponbs xumuu B perieHun
65 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX MPOOIEM 0
66 Pe3epBHbIi ypok. bubnuorexa [IOK

O06006111EHNE U

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHCTEMAaTH3aIis 3HaHUHN a
PesepBHbIi ypoK. bubnuorexa [JOK

67 O06o0061IeHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHui [
PesepBHblIi ypoK. bubnuoreka [JOK

68 O06o0061IeHNE U 1 https://m.edsoo.ru/00ad9cb
CHCTEMAaTH3aIis 3HAaHUH 2

OBULIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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