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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUII K pe3yjibTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHOM POTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a takxke Ha oCHOBE (enepainbHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIEOHOTO
npeamera «XuMHs» B 00pa3oBaTelbHBIX —oOpraHu3anusx Poccuiickoii
denepauni.

[Iporpamma no xumum 1aéT MpeACTaBICHHE O LENAX, OOIel CTpaTeruu
oOy4YeHUs, BOCMUTAHHUS W PAa3BUTHS OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeaesieHue ero Mo KiaccaM M CTPYKTYpUPOBAaHHE TIO
paszmenaM W TeMaM TPOrpaMMbl MO XHMHH, OTPEICTAeT KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH CoJIepKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3CH, JIOTMKM y4eOHOTO TpoIlecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYaroIIUXCsl, ONpeNeNsieT BO3MOXKHOCTH TMpEeAMeTa IS
peanmzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIIbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yjbTaTaM OOydYeHWs XMMHHU Ha YPOBHE IIEJCH H3ydeHHUs TNpeaMeTa H
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHLHOUN EATEIHHOCTH OOYYarOIIerocs o
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro NpeJcTaBIeHNl 0 MaTepPUATLHOM €UHCTBE MHUpPA, BAKHYIO
pOJIb UrparoT GOpMHUPYEMbIE XUMHEN MpPEeICTaBIEHUsI O B3aMMOIPEBPALICHUIX
SHEPrUu U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MPOOIEM 3IPaBOOXPAHECHHUS.

N3yuenune xumuu:

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

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaromuxcs, HABBIKOB HMX CaMOCTOSITEIBHOM y4eOHOH eATeTbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
[IEJIOCTHOTO B3TJsiJa HA E€AUHCTBO TMPHUPOJABI W  YEIOBEKa, SBISICTCS
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOCTBYeT (hOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
HAyYHBIM 3HAHWSIM, K TIPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKIag B
HKOJIOTHYECKOE 00pa30oBaHUE 00 yIAFOIIHXCS.

JlanHble HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIaroTH4ecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEero 0Opa3oBaHUS OPUEHTUPOBAH
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 MoaxojAa K €€ uzydeHuro. CoaepxaHue CKIabIBACTCS U3 CUCTEMBI
MOHATUA O XMUMHUYECKOM JJIEMEHTE U BEHIECTBE U CHUCTEMbI TOHSATUHA O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TIOCIEA0BATEILHOTO PAa3BUTHUSI 3HAHWW Ha OCHOBE TEOPETHUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJICKYJISIPHOTO 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 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEIOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYyTOMY, BBINOJIHSIS  (DPYHKIMU  OOBSCHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
IPUMEHEHHUS ¥ TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTaBICHUSA O XUMHYECKOW COCTABIISAIONICH HAayYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOM MPUPO/IbI, ICHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C TPUBJICUCHUEM
3HAHMM W3 paHee M3YUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKarMHUiA MHUDP»,
«buonorus. 5—7 knaccel» u «dusnka. 7 Kiaccey.

[Ipy wu3yyeHUHM XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUIA OCHOB
XUMHYECKOM  HAyKM  Kak  00JIaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BAXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKECHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, SA3blKa HayKd, B MPUOOIICHUH K HAYyYHBIM METOJaM IO3HAHMS TPH
M3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHUNW W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU W
y4eOHO-UCCIEIOBATENbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOr0
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

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

— ¢dopMHpOBaHUE WHTEIUICKTYadbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
00y4JarommXxcs K CaMOCTOSITEIBHON TTO3HABATEIBHON NESATEIBHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHH, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOy4JaromMMHCS  OMBbITa  PAa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECHIINI), HMEIOLUX
YHUBEPCAJIbHOE 3HAYEHUE JISl PA3JIUYHBIX BUAOB JIESITEIbHOCTH;

— (¢dopmupoBaHue 00IIEeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUPA, UCMOJb3ysl 3HAHUS U OMBIT, NOJYYEHHbIEC NIPU U3YyYEHUU
XUMHH, TMPUMEHATh MX MPU PELIEHUU MNpoOJieM B MOBCEIHEBHOW KU3HU U
TPYAOBOH AEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN /Ji1 BBIPAOOTKH SKOJOTUYECKU
1eecoo0pa3HOro MOBEACHUS B OBITY W TPYAOBOM JAESATEILHOCTH B LEIAX
COXPaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEH IPUPOIHON CPEbI;

—pa3BUTHE MOTUBALMU K OOYYEHMIO, CHOCOOHOCTEM K CaMOKOHTpPOJIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias U  HANpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

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



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 METOax MO3HAHUSA B XMUMHUHU. YHCTHIE BELIECTBA U CMECH.
Crnioco0slI pa3eneHus cMece.

ATOMBI U MOJEKYJbl. XUMHYECKUE HJIeMEHThl. CUMBOJBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsE AaTOMHAas Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monb. MonspHass macca.  BzauMocBsizb
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IWHMI] BeulecTBa. Pacuérbl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nNYeCcKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKUE YpaBHEHMUSI.
Knaccuduxanuys XuMHUECKUX peakivil (COeAMHEHUS, Pa3JIOKEHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOHW MOCY/I0H, MpaBUiIaMu paboThl B Ja00paTopuu
U npuéMamu oOpalleHus ¢ JabopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HHUE U
onucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3nueckux (IMIaBjlieHue BOCKa, TassHHUE JIb/Ia, paCTUpaHUe caxapa
B CTyINKE, KAMEHWE U KOHJEHCAlMA BOJIbI) M XMMHUUYECKHX (TOpEeHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeJNa C KHUCIOTOM)
ABJICHUN, HAONMIOJEHWE M OINHCAHUE TNPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX
peakiuil (pa3noxeHue caxapa, B3auMOAEHCTBUE CEPHON KHUCIOTHI C XJIOPHUIOM
Oapus, pasznoxenue ruapokcunaa meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBHE
xenesa ¢ pactBopoM cosi meau (1), n3yuenne cioco0oB pasziesieHusi CMECei: ¢
NOMOIIBI0  MarHuTa,  (WIbTPOBAHWE,  BBIMAPUBAHME,  JUCTHILISALIUA,
xpomaTtorpadus, MPOBEICHUE OYHCTKHA IMOBAPEHHOW COJM, HAOJIOJEHUE U
OMHMCAaHUE PpE3YJIbTATOB MPOBEICHHS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxnmeHnue kucimopoaa B mpupoje, GU3HUECKHe W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxkcuabl. Ilpumenenue kucnmopona. CrnocoOsbl
MOJIYYCHHsI KHUCJIOpoJa B Ja0OpaTOpMU W MTPOMBINUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KACIOPOIa.

TermoBoit A PexT XUMUIECKON PEeaKIuu, TEPMOXUMUYECKUE YPaBHECHUS,
9K30- M SHJIOTEPMHUYECKHE peakluu. TOIMIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — snmemeHT m mpoctoe BemecTBO. HaxoxxaeHwe Bomgopona B
npupojie, (GU3MYECKHE W XHUMHYECKHME CBOWCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesb. PacTBOpSL
HacellieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJIE.



MaccoBasg [onsd BewecTsa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOBI.
OcHoBaHus. Ponb pacTBOpOB B MpUPOAE U B KU3HU 4YenoBeka. KpyroBopot
BO/JIbI B PUPOJIE. 3arpA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYKMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus Heoprannueckux coenunenuit. Oxcuanl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytone (OCHOBHbBIEC, KHUCIOTHBIC, amM(pOTEpHBIE) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Du3nyeckue W XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHWN: HIENOYM M HEPACTBOPUMBbIE
ocHoBaHuA. HomeHknarypa ocHoBaHUM. DU3HUECKUE U XUMHUYECKUE CBOMCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamioB H. H. bBekerosa.
ITony4yenue Kucior.

Comu. Homenknarypa coneil. @U3MYECKME M XHWMHYECKHUE CBOMCTBA
coneu. [Tonyduenue conen.

I'enetnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COJAECpKaHUsA KHUCIOpojJa B  BO3IYyXe,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJICHUE  B3aWMOJICCTBUS  BEIIECTB C  KHUCJIOPOJAOM H  YCJIOBHUSA
BO3HUKHOBEHUS U TMPEKpaIlllCHUs] TOpeHHUsl (MOo)Kapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHWE UWX CBOWMCTB, TMOJy4YeHUE, CcoOUpaHue,
pacno3HaBaHWE M HM3Y4YEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bogopoaa ¢ okcuaoMm mMeau (I1) (Bo3M0OkHO HCIIOIB30BaHUE BUACOMATEPHAIIOB),
HaOJtoIeHne  00paslloB  BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0OJEd PacTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeETaUIaMH (HATPUEM M KaJIbLIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIEIOBaHUEe 00pa3oB
HEOPraHMYECKUX BEHIECTB pPa3UYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKH MHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYEl, U3y4yeHue
B3aumojeiicteust okcuna Meau (II) ¢ pactBopom cepHOM KHCIOTHI, KUCIOT C
METaJUlaMH, peaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajlla JpyTMM M3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuognuecknit 3akoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
sjemenToB /. . MenneneeBa. CtpoeHne atoMoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHaTHne o
IPYININaxX CXOJHBIX AJIEMEHTOB (ILEIOYHBIE U IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuonuueckoit cucrtembl xumudeckux »diemeHToB JI. WM. Menneneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

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



ITepuonnueckon cucrtemsl Jl. M. Menzaeneesa. XapakTrepucTuKa XUMUYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUNIMYECKUX CBOKMCTB 10 FPyNnaM U NEPUOIaM.
3nauenue llepuonmueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. . 1. 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 BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiit IKCnepumenm:

u3yuyeHrne 0o0pas3IoB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUJIPOKCHIA IIMHKA C PAacTBOpAaMU KHUCJIOT M IEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX —PEaKIU
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

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

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTBH, MOJIEKYJA, DJICKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSIHHE BEIIeCcTBa, Ta3, (U3MYECKUEe BEIUYMHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

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

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepuonnueckuii 3akoH. [lepuognueckast cucteMa XUMHUYECKUX JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©u  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJaccam
HEOPraHUYECKUX COCTMHEHNM, TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XuMUYECKHX peakuid MO pa3IMYHbIM MpHu3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKUCICHUS XHUMHUYECKUX DJEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpAaTUMBIX  XMUMHYECKMX peakuusax. [loHsTHe O TOMOT€HHBIX U



reTeporeHHbix peakuusx. [lonatue o karamuze. lloHsTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOphI, BIUAIONIME HA CKOPOCTh XMMHUYECKOW pEakiuu Hu
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBieHHEe  ypaBHEHUM
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTHL U
HedJIeKTpouThl. KaTuoHbI, aHWOHBI. MeXaHU3M AHCCOIMAIlMA BEIIECTB C
pa3IUYHBIMU BUJAMU XUMHYECKOU cBsizu. CreneHb auccornuanuu. CUIbHBIC U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpaIll€HHbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJICTABICHUN 00 AJIEKTPOJIUTHYCCKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xmopuna HaTpHs), WCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, Ipolecca AUCCOLUAIMU KHUCIOT,
niesiouei u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPHUPYIOMIMX MPU3HAKU MPOTEKAHUS PEAKIIUM MOHHOTO OOMEHa
(oO6pazoBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHue
HEOPraHMYECKUX BEIIECTB C ITOMOIIbI0 KAauYE€CTBEHHBIX PEAKIMHd HAa HOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl 4 MX COeIMHEHUS

OO6mrast xapakTepucThkKa TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE XJopa
(B3auMoneiicTBUE C MeETajUlaMU, HEMETaIaMH, LIEI04YaMH). XJIOPOBOIOPOL.
ConsHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJydyeHUEe, MpuMeHeHue. [leiictue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4ejioBeKa. BaxkHelinne XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapakrtepuctuka 23nmeMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe CTeneHN okucieHus. CTpoeHue u pundeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJAa M  cepbl. AJUIOTPOIHbIE
MOAU(PUKAIIMKA KUCIOPOJIa U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOI0pO,
CTpoeHue, (U3MYECKHEe U XUMHUYECKHe CBoiicTBa. OKCHIBI Cepbl Kak
MPEACTaBUTENN KHUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl Kjacca KHCIOT U
cneruuyeckne). XUMUIECKUE PEaKIINH, JeKaIle B OCHOBE MPOMBITINICHHOTO
croco0a mosy4yeHus: cepHoil kuciotbl. [Ipumenenue cepHoil kuciotel. Conu
CePHOM KHCIIOTHI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
u e€ COeAMHEHUN B MpUpojae. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIolel Cpebl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPaLCHHUS.

O6mas xapakrepucTuka 3nemMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIEHH OKUCIECHUS. A30T, pacnpoCcTpaHEHUE B



npupojie, GU3ndecKre U XUMMUYecKre cBocTBa. KpyroBopoT a3oTa B MpUpoOje.
AMMHak, ero pusznueckue U XUMUYECKUE CBOMCTBA, MOJTyUYEHUE U TPUMEHEHHUE.
Conu amMmoHUs, MX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIIOTa, €€ IMOIy4YEeHHUe,
¢usznueckre U XUMHUYECKHME CBOWCTBAa (OOUIME Kak MpeACcCTaBUTENs Kiacca
KUCIIOT U crnenuduueckue). VMcnosib3oBaHue HUTPATOB U COJNEM aMMOHHMS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOX]IU, 3arpSI3HEHUE BO3/1yXa, TOYBBI
u BosoéMoB). docdop, amnorponueie Mogudukanuu docdopa, uznueckue u
xumuyecknue cBouctBa. Oxcun dochopa (V) u  dochopHas xkuciora,
¢dusznueckre 1 XUMHYECKHE CBOICTBA, noydyeHue. McnonbzoBanue GocdaToB B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mass  xapakrepuctuka ds1eMeHToB  IVA-rpynmel.  OcobeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIEHUS. YTJIEepoH, aIOTPOIHbIE
MoauUKAIMK, PacpOCTpaHEHHE B TpUpoJe, (DU3WYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yrnepoaa B mpupoae. Okcuasl yriepoja,
uX (U3MYECKUE M XUMHYECKHUE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHUE. DKOJOTUYECKUEe MPoOIeMbl, CBA3aHHbIE C OKCHUIIOM
yraepona (1V), rumoreza rio0aibHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMUYECKHE M XHUMHUYECKUE
CBOICTBa, MojyuyeHue W npumeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, alleTWICH, 3TaHOJI, TJIULEPUH,
yKCycHasi KuciioTa). [IpupoiHble HCTOYHUKH  YIIEBOAOPOJOB  (Yroib,
IPUPOAHBIN ra3, HedTh), TPOAYKTHI UX MepepadoTku (OEH3UH), UX POJIb B OBITY
U npombinieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAaX: KUpPax,
Oenikax, yrieBoJax — M UX POJIM B KM3HU 4esoBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢dwusnueckue M XHUMHUYECKHE CBOWCTBA, IOJIYyYCHHE U
npumeHenne. CoenuHeHus KpemHus B mpupozae. OOmue mnpencraBieHusi o0
okcuae kpemHuus (1V) u kpemHueBoi kuciaore. CHUIMKAThI, ©X UCIOJIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHei1ine cTpouTenbHbIE MAaTEpUAIIbl: KEPaMUKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobdiiemMbr 6€301acHOTO HCTIONBb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBE/ICHNE KAaY€CTBEHHBIX PEAKIIUi Ha XJIOPU/-HOHBI U HAOIIOACHUE
MPU3HAKOB MX MPOTEKAHUSA, OMBITHI, OTpaXkaromue (pu3ndeckue U XUMUYECKUE
CBOMCTBAa TaJOT€HOB W HX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPUIO0B (TaJOTeHUOB),
O3HAKOMJICHHME C o0pa3mamMu cepbl U €€ COEQUHEHHSIMU (BO3MOKHO
UCIIOJb30BaHUE BHUACOMATEPHUANIOB), HAONIOAEHUE TMpolecca OOyTiuBaHUs
caxapa MOJ JACHUCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHHUE
XAMHYECKUX  CBOMCTB  pa30aBIEHHON CEpHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiui Ha CcyabpaT-uoH W HaOMIOIeHWe TMpu3HaKa e€
MPOTEKaHMs, 03HAKOMIICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa 1 ux
COeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHUIEOMATEpHUAIOB), oOpa3laMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MMOJydeHUe, COOMpaHue, pacrio3HaBaHuEe U
M3YyYEHHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIMN Ha HOH



aMmMmoHusT U  (ocdaT-uOH W U3yYEHUE TNPU3ZHAKOB UX TMPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAIOB), H3YYEHHUE MOJACICH KPUCTAIITUYECKUX
peméTok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIIEHHE C MPOIECCOM
a7copOIMKM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHHe, coOMpaHHe, paclio3HaBaHWE W M3YYCHUE CBOMCTB
YIIEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIUMKATHOM MPOMBIIUIEHHOCTH, PELICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelre HeEMeTaUIbl U UX COETUHEHMUSY .

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [leproanueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIoB. MeTtamnueckas
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpsoKEHU MeTaioB. Du3nYeckue M XUMHUUYECKHE CBOMCTBA METAIIOB.
OO6mue crocoObl ToNydeHUsT MeTayioB. [loHSATHE O KOPpO3WH METaJIoOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: TosiokeHUWe B Ilepuoguueckoid  cucTeMe
xuMHuueckux 31eMeHToB /. 1. MeHneneeBa, CTpOEHHE UX ATOMOB, HAXOXKJICHUE
B npupojse. Pusznueckne M XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IenoYHbIX
METaIJIOB U UX COCIUHECHU.

[[lemouyHO3eMENBHBIE METadbl MarHud H KaJIbLMKA: TIOJO0XXEHHE B
[lepuonuueckoit cucreme xumuueckux snemeHtoB J[. WM. Menpgeneesa,
CTPOCHHE HX aTOMOB, HaxoXJeHue B mnpupoae. Ouznyeckne U XUMHYECKHUE
CBOWCTBA MarHusg W Kalbliud. BakHeiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHMA: ToJIo)keHue B IleproaMyueckoil CcuUCTeME XUMHYECKUX
sanementoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpo€HUE aTOMa, HAXOXJACHUE B npupoje. Ousndeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuupl, THAPOKCUIbI U conu xeneza (Il) u
xene3a (l1l), ux coctas, cBolicTBa U MOIYyUYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oOpasllaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3Y4YCHHUE PE3YJbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH]IA
KaJbIlds M HaTpUs C BOJIOM (BO3MOKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOKHO HCIOJIb30BaHWE BHJEOMATEPHUATIOB), MPU3HAKOB MPOTCKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEIe3a
(1) wu xemeza (1), memu (IlI), HaGmrOmEHWE ¥ ONHCAHHWE MPOIECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMHU HaTpus, Kaausg U Kajablusd (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPHANIOB), HCCICAOBaHUE aM(pOTEPHBIX CBOMCTB
THJIPOKCHIA AIFOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmue MeTalIbl U X COEIUHECHUS).

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuasisl B OBCEIHEBHOM JKU3HU 4YesloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKaoIel cpepl (mpeaenbHas JOMyCcTUuMas
KoHIIeHTpamusi  BemlecTB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUHbBIX
NOHATHI, TaK W TOHSATHUM, SBISIIOIIMXCA CUCTEMHBIMU MJI OTAEJBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, U3MEPEHHE, MOJIEIb, SIBICHHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKUN 3apsj]l, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDJIEKTPUKH, (HOTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHo€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (QU3MUECKUe BEJIWYUHBI, CIUHUIIBI
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.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpPMaMH MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSl CHCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALUA U
pacuIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1)maTpMoTH4YeCKOro BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEAUI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKUd B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOMU
uHopMalMer O TEPEeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBRA;

2)rpaxaaHCKOro BOCIUTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M TMpPaBUIAX MEXIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4eOHOMCCIIEeIOBATENBCKOM, TBOPUECKOW M JIPYrux
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, TO3HABATEIbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS
ITOCJIEICTBUH MOCTYIIKOB;

3)eHHOCTH HAYYHOI 0 MO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, MPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIBI, B3aUMOCBSA3AX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIC HAa TOJIyYE€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIE HJisi OOBSCHEHUS HAONIOMAeMBIX IIPOIIECCOB U
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIILCKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoil, JIOCTyNHBIMHU  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpPEC K OOYYEHHI0 M TO3HAHUIO, JIO003HATEIbHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  UCCIEAOBATEIbCKOU
TESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 0OYYCHUS B
JIaJIbHEUIIIEM

4)(popMUpPOBAHUA KYJbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBuwyl  OE30MAaCHOCTU  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M peabHOW JKU3HU;
5)TpyaoBOro BOCIMTAHMS:

HWHTEpEC K MPAKTUUYECKOMY H3Yy4YeHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUEe K TPYAY U pe3yJibTaTaM TPYAOBOU JAEATEbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHJVMBUAYaIbHOW  TPACKTOPUU MPOJOJDKEHHS Oo0pa3oBaHUsl C  Y4ETOM
JUYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, yCHemHol TpoPeCCUOHANBHOW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOJUMBIX YMEHUM, TOTOBHOCTH aJalTHPOBATHCA B MPOeCcCHOHATBHON
cpene;

6)?K0J10rH4€CKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro o0pasa KW3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXHMYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJCHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padoTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJIy4aeMbIC MPU N3YUCHUN XUMHH, JIJIs
peleHns 3ajad, CBSI3aHHBIX C OKPYXKAaWIIeH MPUPOIHOM Cpeaon, s
MOBBIIICHUSI YPOBHSI JKOJOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMCHHUS PYKOBOJACTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHUKATUBHON U COIIMAJILHOM MPaKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIJIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUST MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 HOTUX NpPeaMeToB  (HOPMHPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAJIbHBIC
yueOHbIe JeHicTBUs (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIe 00€cTeurnBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU EeATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHHUI: PACKPBIBATH CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTepHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUM, BRIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAacCU(UKAIIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peakinii, yCTaHABIMBATh MPUYNHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe MMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeIMETHbIE), CHUMBOJIMYECKHUE (3HAKOBBIE) MOJEIU, HCIOJIb3yEMbIE B
XAMHH, TPeoOpa3oBbIBaTh MIUPOKO TPHUMEHIEMBIE B XUMHUU MOJCIbHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJCTABICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3y4aeMbIX OOBEKTOB —



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

Ba3oBble nccienoBare/ibCKue 1eCTBUA:

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

npuoOpeTeHne ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX DKCIIEPUMEHTOB, YMEHHME HaOJoJaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, AHATU3UPOBATH W HMHTEPIPETUPOBATH MH(OOPMAIIUIO
pa3IUUHBIX BUJAOB M (OPM TMPEICTABJICHUS, TOJIY4aeMyl0 U3 Pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CIipaBOYHBIE mMocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI NPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OTBITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJIb30BaHUS PA3JIMUHBIX TMOHUCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY HpeaCTaBICHUS
uHbOpMAIIMK U WUIIOCTPUPOBATH PEIIaeMble 3a7a4d HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu ¢popMamu rpaduku U 1X KOMOUHAIUSIMU;

yMEHHE UCIOJIb30BaTh MW aHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eiCTBHS:

YMEHHS 3aJlaBaThb BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) MO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTA B YCTHBIX M MHCBMEHHBIX TEKCTaX; J€JaTh IPE3CHTAIUIO
pEe3yJbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEepuMeHTa (J1abopaTOpHOro
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIETIOBAHUIO CBOWCTB BEIECTB, YIE€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MMO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  NIESITENbHOCTH IPU  PELICHUH
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, OMpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITTOJTHEHHOW pabOThI U APYTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NEeATEeNbHOCTD, BEIOMpATh Haubosee 3(hPEeKTUBHBIE CIOCOOBI PelIeHUsT YueOHbIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WA KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYUYECHHOTO PE3YJIbTATa 3asIBIICHHOMN LIEJIH, YMEHHE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTBI, NpejiaracéMble B YCIOBUH
3aJJaHU .

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIIMMUCS HAay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
nercTBui, cneuuduyeckue IS TpeAMETHOM obnacth «XUMUA», BUIBI
JNEATENbHOCTA MO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIpPETALNH,
peoOpa3oBaHUIO ¥ MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpPOIHASL U HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAS
Macca, MaccoBas JOJi1 XHUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
3JIEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIICHUS, XUMHUUECKasl peaKius,
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,
NOJISIPHAs W HENOJspHash KOBAJEHTHAsl CBS3b, MOHHAsA CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsI) 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 YPABHCHU XUMHUUYECKUX PEAKIIUN;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTENEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAIIEKHOCTh BEIIECTB K OMNpEAEIEHHOMY KIaccy
COeIMHEHUN 1O (QopmyliaM, BUJ XUMHUUYECKOU CBSI3M (KOBAJICHTHAS U
MOHHAs1) B HEOPTaHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX JIEMEHTOB OT UX IOn0keHus B [lepuoanyeckoit cucreme,
3aKOHOB COXPAHEHUSI MACChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpO;

e ONHUCHIBATH W XapakTepH30BaTh TadMMuHyl0 (Gopmy Ilepuoamueckoit
CHCTEMbl XHMHWYECKUX JJIEMEHTOB: pa3iauyaTh IOHATUS «TJaBHas
noarpymnmna (A-rpynma)» u «mobdounas noarpymnma (b-rpymma)y», Manbie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XHMHYECKHX diemMeHTtoB J[. U.
MenzaeneeBay € YHCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XAMHYECKUX DOJIEMEHTOB (COCTaB W 3apsn sapa, oO0IIee Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



K

KJIacCu(UIMPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOpraHUYEeCKue
BELIECTBA, XMMUYECKUE PEAKLIUH (10 YUCIY U COCTaBY YUaCTBYIOUIUX B
peaklUy BELIECTB, M0 TeIIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIHME XMMUYECKUE CBOMCTBA BEIIECTB
pa3IUYHBIX  KJIAcCOB,  NOJATBEpXAas  ONUCAHWE  MpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
OPOrHO3UPOBATH CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KayeCTBEHHOI'O COCTaBa, BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX
IPEBPALLEHUHN B Pa3IMYHbIX YCIOBUSX;

BBIUUCISATh OTHOCHUTENIbHYIO MOJIEKYISIPHYI0 M MOJIIPHYIO MacChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa 1o (opmyie
COEIMHEHHUs, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKOM peaKIuu;

OPUMEHSITh OCHOBHBIE OIEpPAlUU MBICIUTEIBHON JE€ITETbHOCTH —
aHalnM3 M CHHTE3, CpaBHEHHME, O0O0O0OIIeHHe, CHCTeMAaTU3aluIo,
KJaccU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — s
U3Y4YEeHHs] CBOWCTB BEHIECTB M XMMHYECKUX DPEAKIUN, €CTeCTBEHHO-
Hay4yHble  METOJbl  TO3HaHUS —  HAONIOJEHHE, U3MEpEeHHeE,
MOJIETMPOBAHKE, SKCIIEPUMEHT (peasIbHbIN U MBICICHHBIH);

cleloBaTh MpaBWiaM  TOJb30BaHUS  XUMHYECKOW TMOCYyIOW U
nabopaTopHbIM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEUIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUI0O U COOMpaHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOJA), HPUrOTOBJICHHUIO
pacTBOpPOB C  OMNpeneNéHHON MaccoBOM /o€l  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB MIEJOYEH W  KHCIOT C TOMOIIBIO
UHANKATOPOB (JIakMyc, peHondTaaeuH, METHIOPAHXK U IPYTHE).

KOHIly 0OyueHusi B 9 KJjacce TpEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

PAcCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHSATUN: XMUMHUYECKHIA
AJEMEHT, aTOM, MOJIEKYJa, MOH, KaTHUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BEILIECTBO, BAJIECHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD, CTEIEHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
addekT peakuuu, MOIb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOIUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTUYECKAS TUCCOLMALMS, PEAKIIUU UOHHOIO
oOMeHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHE U  BOCCTAHOBJICHHE,
aloTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBSA3b (KOBaJEHTHas,
WOHHAsl, MeETaJuIMuecKas), KpUCTAJUIMYECKass pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKLUH, IPEIeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHSATUUH U
NPUMEHATH 3TH HOHSTUS NMPU ONUCAHUM BEUIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BATh XMMHUYECKYIO CHUMBOJMKY JUIsl COCTaBieHHUs (opMyll
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpeAeisATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTABA, IMPUHAMICKHOCTH
BEILECTB K OMNpPENEIEHHOMY KJIacCy COEIUHEHHH mo (opmyliaMm, BUA
XUMUYECKOW CBA3M (KOBaJEHTHAs, MWOHHAs, MeETa/lInueckas) 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 MOHHMMAaHHME: OMNHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbBI XUMHUYECKHX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJlaBHas noArpynna (A-rpynmna)» U «rnoOodHas
noarpynna (b-rpymnma)», manabie u OOJBIIME TEPHOJBI, COOTHOCUTH
0003HaueHusl, KOTOpPHIE HUMEIOTCS B NEPUOJUYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsii slpa, oOlIee YHUCIO JJIEKTPOHOB U
pacrpefieyieHue 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 PEAKIIUH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peakiuy BEHIECTB, MO TEMIOBOMY A(DQEKTy, M0 M3MEHEHHUIO CTEleHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEp)KIas OMNHCAHUE
nmpuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOITUX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPABHEHHUS DJIEKTPOIUTHYECKOW ITUCCOLMALMM KHUCIOT,
HIeJIoYed M COJIel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakuuid
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHii,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOUN CBSI3M MEXKAY BELIECTBAMHU PA3TMYHBIX
KJIACCOB;

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

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh MpaBWia  TIOJB30BAHHUS  XUMUYECKOHW TOCYI0M U
nabopaTopHbIM OOOpPYJOBaHHEM, a TaKXKe MpaBwiIa OOpalIleHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKUUH, TOJATBEPKIAIOIINE KAUYEeCTBEHHBIM COCTaB
pa3IMYHBIX BELIECTB: pPAaclO3HaBaTh OMNBITHBIM NYTEM XJIOPUI-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHOW JIESITEIbHOCTH —
aHalmu3 W CHHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMaTHU3AlIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — N1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyUYHbIE METObI



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



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBo 4yacoB Buasi
AeSITeJIbHOCTH
HaumeHoBaHue
Ne DJIeKTpOHHbIe (L (POBbHIE) o0yyarouuxces ¢
Pa3ie/ioB U TEM Kourpoubnbie | IIpakTHyeckue . .
n/n Bceero o0pa3oBaTejibHbIE PeCypChl yuéTom padoueii
mporpamMmal padoTbI padoThI O6opyaosaHue.
NporpamMmbl
BOCIMTAHUSL.
Pasznea 1.IlepBoHavasibHble XUMHYECKHE MOHATUHSA
PackpsiBaTh cmbICT
M3y4aeMbIX
MOHSITUH.
PackpeiBats poJib
XUMHUH B TIPUPOJIC 1
Umndposasn
YKU3HU YE€JIOBEKa, €
Xumus — BakKHas nabopaTopus
0BIACTE 10 XUMAM. CBSI3b C IPYTUMU
Ha6op Haykamu. Paznuuai
€CTECTBO3HAHUS U bubnuorexa [JOK
11 . 5 2 XMMMYECKOTO YUCTHIC BEIIECTBA I
MPaKTUYECKOU https://m.edso0.ru/7f41837c
obopyaoBaHuA CMECH; OJTHOPOIHBI
JeATEeIbHOCTH
anA A HEOJHOPOIHBIE
yeraoBeKa
3aKpenneHna cMecu. Paznuuars
Tem.

(buznvecKue u
XUMUYECKUE
spienus. Cienosai
aJIropuTMaM
WCIOJIb30BaHUSA



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

3KCHCpI/IMCHTaJIBHB
METOJIOB —
HAOJIIOJICHUS U
IKCIIEPUMEHTA.
becena o
BOCIIUTAHHUIO
IIEHHOCTHOTO
OTHOIICHUS K
OTE€YECTBEHHOMY
KYJIBTYPHOMY,
HUCTOPUYECKOMY U
Hay4YHOMY
HACJIEIUIO,
MMOHUMAaHHU
3HAYCHUSA
XUMHUYECKON HAYKH
B JKU3HHU

COBPEMEHHOTO
o011ecTBa,
Undposasn Onpenensith
nabopartopus MPU3HAKU
no Xumuu. XUMHUYSCKUX
Bemectsa u Ha6op .
bubmuoreka [JOK peaKkuui, yciaoBus
12 XUMHYECKUE 15 XMMUYECKOTo _
https://m.edso0.ru/7f41837c UX IPOTEKAHUS.
peakuuu obopynoBaHUA
OOBICHATH
ans
3aKkpenneHus CYIHOCTb
Tem. buznuecKux u



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

XUMHUYECKUX
SIBJIEHUM C TOYKH
3peHusi aTOMHO-
MOJIEKYJISIPHOTO
YUEHHUS.
Knaccudumuponar
XUMHYECKHE
peakuuu (1o Yuciy
U COCTaBy
pearupyoumux u
00pa3yromuxcs
BemiecTB). becena r
(bopMHUPOBAHUIO
MHUPOBO33PEHYECKN
IPEJCTABICHUSAX O
BEIIIECTBE U
XHUMHYECKON
peaxkuuu,
COOTBETCTBYIOLIHUE
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKd U
COCTaBJIAIOLIHE
OCHOBY IS
HOHUMAaHMUS
CYILIHOCTH Hay4HO!
KapTHHBI MUDA,
npeJcTaBiIeHus o0




OCHOBHBIX
3aKOHOMEPHOCTSX
pa3BUTHS IIPUPOIE]
B3aUMOCBA3IX
YesoBeKa ¢
MIPUPOAHON Cpeaon
0 POJIM XMMHU B
IIO3HAHHUU 3TUX

3aKOHOMEPHOCTEN;
Hroro mo pazueny 20
Paspnen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BELEeCTB
Hcnoinb3oBate
XUMUYECKYIO

2.1 ITousarue 00
OKCHUIAX

Bo3znyx. Kucnopoa.

Umndposasn
nabopatopus
no XMmuu.
Habop
XMMUYECKOTO
obopyaoBaHusA
ansa
3aKpenneHus
TEM.

bu6moreka [IOK

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

CUMBOJIUKY JIJIs
COCTaBJICHUS
(dhopmyI1 BEIIECTB,
MOJIEKYJISIPHBIX
ypaBHEHUH
XUMHYECKUX
peaxiuii ¢ yuactue
KHUCIIOpO/a.
XapakTepus3oBarthb
(ormmchIBaTH) COCTA
BO3/yXa,
busnyeckue u
XUMHYECKUE



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

CBOICTBA
KHUCJIOPO/J1a, CIIOCOC
€ro MOJy4YCHHUS,
MIPUMCHECHHE U
3HAYEHUE B MPUPO]
1 KU3HH YeJIOBEKa.
Jwuanoru no
(hopMUPOBAHUIO
WHTEpeca K
00y4eHUI0 U
MTO3HAHUIO,
T0003HATEIBHOCTE
TOTOBHOCTP U
CIOCOOHOCTH K
caMm000pa30BaHMIO.
MPOEKTHOU 1
HUCCIIE0BATEIHCKO]
JesITeNbHOCTH, K
OCO3HAHHOMY
BBIOODY
HAIpPaBJICHHOCTH U
YpOBHS 00yU€HUS E
NaJIbHEUIIIEM

2.2

Bonopon.Ilonstue
0 KHCJIOTaxX U COJIAX

Undposan
nabopatopus
no XMMum.
Habop
XMMWYECKOTO

bubmuoreka [JOK

https://m.edsoo.ru/7f4181ludposas

J1adopaTopus 10 XUMHUH. 37C

PaCKprBaTB CMBICJ]
HN3YYaCMbIX ITOHATH
" IPUMCHATH 53TU
MMOHATHA IIPU



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

obopyaoBaHua
ans
3aKpenieHus
TEM.

OITMCAHUM CBOICTB
BEIIECTB U UX
IIpEBpAICHU.
XapakTeprus3oBaTh
(omuchIBaThH)
¢buznueckue u
XUMHYECKUE
CBOICTBa BOJIOPO/I
CIIOCOOBI €Tr0
MTOJTY4YCHUS,
npuMeHeHue. bece;
0 Pa3BUTHIO
MMO3HABATELHEIX
MOTHBOB,
HanpaBJICHHbIC HA
MOJTy4€HHE HOBBIX
3HAHWUH 110 XMMUH,
HEOOXOIUMEIE IS
00BACHEHUS
HaOJIFOJaeMBIX
MPOLECCOB U
SIBJICHUM,
IMO3HABAaTEILHOM,
nH(pOpMaITMOHHOM
YUTATEIbLCKOU
KYJIbTYpBbI, B TOM
YHCIIC HABBIKOB
CaMOCTOSATEIbHOMN




paboThI C y4eOHBIM
TEKCTaMU,
CIIPAaBOYHOM
JUTEpaTypoH,
JOCTYITHBIMU
TEXHUYECKUMU
CpeacTBaMu
MH(OPMALOHHBIX
TEXHOJIOTUI

2.3

Bopa. PactBopebl.
ITousttre 00
OCHOBaHHUSIX

Umndposasn
nabopartopus

no XMmumu.
Habop
XMMUYECKOTO
obopyaoBaHus
ans
3aKpenneHus
TEM.

bu6moreka [IOK

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

CocTaBisTh
ypaBHEHUS
XUMUYECKUX
peakuuii ¢ yyactue
BOobl. OOBICHATH
CYILIHOCTh
9KOJIOTUYECKUX
npo0sieM, CBA3aHHE
C 3arpsi3HEHUEM
IIPUPOHBIX BOJ,
CHOCOOBI OUUCTKU
BOJIbI OT IpUMECEN
MeEpBI M0 OXPaHE BC
OT 3arps3HEHUSL.
[LmanupoBath u
OCYIIECTBJIAThH Ha
MpaKTHUKe
XUMUYECKHE



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

IKCIIEPUMECHTHI,
MIPOBOJINTH
HaOIIOACHUS, NS
BBIBOJIBI 110
pe3ynbTaTam
AKCIIEPUMEHTA TIPH
MIPOBEACHUHU
1ab0paToOpPHBIX
OTIBITOB U
MPAKTUYECKOU
pabotsl. Jlnasor,
HaIlpaBJICHHBIN Ha
WHTEpEC K
00Oy4eHHIO U
MO3HAHUIO,
J0003HATENBHOCTE
TOTOBHOCTb U
CIOCOOHOCTB K
camMo00paz0BaHHUIo.
MPOEKTHOU 1
UCCIIEIOBATENbCKO]
NeSITeNbHOCTH, K
OCO3HAHHOMY
BBIOODY
HAIPaBJICHHOCTH U
YPOBHS 00yU€HUS [
JanbHenIeM




2.4

OCHOBHEBIE KJIACCEI
HEOPraHMYeCKUX
COEIUHEHUN

11

LUmndposasn
nabopatopus

no XMmuu.
Habop
XMMUYECKOTO
obopyaoBaHusA
ans
3aKpenneHus
TEM.

bu6moreka [IOK

https://m.edsoo.ru/7f41837¢c

Knaccugumuposar
n3y4yaemble
BEIIECTBA 110
COCTaBy U
CBOMCTBaM.
CocTaBisiTh
(hopMyIIBl OKCHIOB
KHCJIOT, OCHOBAaHMUY
coJieii 1 Ha3LIBaTh
HX IO
MEXIYHApOTHOU
HOMEHKJIATypE.
[Iporno3upoBats
CBOMCTBA BEIIECTB
Ha OCHOBE O0IINX
XUMHYECKUX
CBOMCTB U3Y4YEHHBI
KJIACCOB/TPYIIII
BEIIIECTB, K KOTOPH]
OHHM OTHOCSATCHL.
becena
dbopmupyromas
MHPOBO33PCHUYECKH
MPEACTABIICHUS O
BEIIECTBE U
XUMHYECKOM
peakuuu,
COOTBETCTBYIOIIHE



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

COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKU U
COCTaBJIAIOLINE
OCHOBY I
IIOHUMaHUuA
CYIIHOCTH Hay4HO!
KapTUHBI MHUpa

Hroro no pazneny

30

Paspnen 3.1lepuoanyeckuii 3akoH u Ilepuoanyeckasi cucremMa xumuuyeckux 3j1emeHToB /I. . MengesieeBa.

CTpOCHHe aToMOB. XuUMH4YecKas ¢BsA3b. OKHCJINTEILHO-BOCCTAHOBUTEILHBIE pPe€akuuu

[Tepuonuueckuii
3aKOH U
[Tepuonnueckas
31 cHcTeMa
XUMHYECKUX
anemeHToB /[l. W.
Menneneena.

Crpoenue atoma

Umndposasn
nabopatopus
no XMmuu.
Habop
XMMUYECKOTO
obopyaoBaHusA
ansa
3aKpenneHus
TEM.

bu6moreka [IOK

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

PackpeiBath cMbICH
MEPUOINYECKOTO
3akoHa. ONUCHIBATI
CTPOCHHE TAOJHIIBI
«ITepunoanueckas
cucrema
XUMHAYECKUX
anemenToB . 1.
MenneieeBay.
MopenupoBarth
CTPOEHHE aToMa,
SHEPreTUYECKUX
YPOBHEW U
MIOYPOBHEN IIPU
MTOMOIIIN PUCYHKOB



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

AIIEKTPOHHBIX
KOH(pUrypauui u
AJIEKTPOHHO-
rpaduIecKux
dopmyi. becena ric
(GbOopMHUPOBAHUIO
IIEHHOCTHOTO
OTHOIICHHS K
OTEUYECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUYCCKOMY H
HAyYHOMY
HaCJIE/IHIO,
MOHUMAaHHUS
3HAYEHUS
XUMHUYECKON HAYKH
B JKU3HU
COBPEMEHHOTO
o011ecTBa,
CIIOCOOHOCTH
BIIA/IETh
JIOCTOBEPHOM
nHpopManue o
MepeI0BBIX
JTOCTUKEHUSIX U
OTKPBITHIIX MUPOBC
Y OTE€YECTBEHHOU
XUMHH,




3aMHTEPECOBAHHOC
B HAYYHBIX 3HAHUA:
00 ycTpoicTBE MU
u oO1ecTa

3.2

Xumudeckas CBSI3b.
OKHCIIUTEIIBEHO-
BOCCTaHOBHUTEILHEIE
peakiuu

LUmndposasn
nabopartopus

no XMmumu.
Habop
XMMUYECKOTO
obopyaoBaHus
ans
3aKpenneHus
TEM.

bubmmoreka [IOK

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

Hcmonns30BaTh
XUMHUYECKYIO
CUMBOJIUKY JIJIsI
COCTAaBJICHUSA
(dhopmyI BEIIECTB,
AIEKTPOHHOTO
OanmaHca peakiui.
Onpenensite crenel
OKHCJICHHS aTOMOB
XUMHYECKUX
9JIEMEHTOB I10
dbopmynam u
COCTaBJIATh
dhopmysel OMHAPHB
COEIUHEHUH 10
CTENEHHU OKHCIICHH.
ATOMOB XHMUYECKY
9JIEMEHTOB.
Onpenensith
OKHCJINTEND U
BOCCTaHOBUTEIb.
PaccraBnsare

KO3 UITUEHTHI B



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

CXeMax MPOCTHIX
OKHCJIUTEIILHO-
BOCCTAaHOBUTECIILHE]
peaKuuii METOI0M
AIIEKTPOHHOTO
OanaHca. YueOHBIE
CUTYaIIUH,
HarpaBJICHHbIE Ha
IMO3HABATEJILHEIC
MOTHBEI,
HarpaBJICHHbIE Ha
MOJTy4eHHE HOBBIX
3HaHUU 110 XUMUH,
HE00XOIUMBIE IS
0OBSICHCHHS
HaOJIFOJaeMBIX
MPOIIECCOB H
SIBJICHHH,
IMO3HABaTEILHOM,
HH(pOpMaITMOHHOM
YUTATEIbCKOM
KYJIBTYpBI, B TOM
YHUCJIC HABBIKOB

CaMOCTOSTCIIbHOMN
bu6mmoreka [JOK
4
TOTO 10 paspety 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubnunoreka [JOK



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

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68



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

9 KUIIACC

KoJsmyecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne pa3Ie10B u Tem KounTpoun IIpakTnyec Oﬁopy)mBaHne. (ungposrbie) Buapbl nesiTeJJbHOCTH 00y4aK
n/n Bcero | HbIe KHe o0pa3oBaTe/ibHbI | padoyeil MpOrpaMMbl BOCTIH
MPOrpamMmmbl
padoTbI padoTbI € pecypcol
Pa3nen 1.BemiecTBo 1 XUuMHUYeCKHE peaKIUH
LUnoposas XapakTepru30BaTh XUMUYECKH!
nabopatopus no MEPUOJIOB, KM U KAJIBIUSA 1T
xumuun. Habop [Tepuonnueckoit cucreme /1. ¥
[ToBTOpEHUE N XMMUYECKOro KnaccudumupoBats 1 Ha3bIBa
. 6 bubnuotexa [JOK
yriyOJieHue 3HAaHUHN obopyAaosaHnAa ANA BEIIIECTBA U3YUYEHHBIX KIIACCOEF
11 5 1 0 https://m.edsoo.ru/7
OCHOBHBIX Pa3JIeioB 3aKpenexHna Tem. 412636 (bopMUPOBAHHIO UHTEPECA K O
Kypca 8 kiacca J0003HATENLHOCTh, TOTOBHOC
caM000pa30BaHUIO, TPOEKTHO]
JIeATEIbHOCTH, K OCO3HAHHOM)
U YpOBHs 00y4eHHUs B 1aIbHEV
LUndposan PackpbIBaTh CMBICT U3y4aeMbl
nabopaTtopus no 3TH NOHATUS IPU ONUCAHUU CE
xumun. Habop npespauieHunil. Kiaccupumupc
o XMMUYECKOTO G OK peakUMy MO pa3IMYHbIM MPU3E
CHOBHBIC HUOJINOTEKA
obopyaosaHua ans 1 3aBHCUMOCTb CKOPOCTH XUMUY
12 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7

XHUMHNYCCKHUX pCaKHI/Iﬁ

3aKpensieHnAa Tem.

f41a636

pa3ianyHbIX (hakTopoB. Jumak
MHPOBO33PEHYECKHUE MPECTAB
XUMHUYECKOHN PEaKLIUH, COOTBE
COBPEMEHHOMY YPOBHIO Pa3BU
COCTABJISAIOLINE OCHOBY JJIS TIC
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Hay4HOU KapTHUHBI MUDa, IIpel
3aKOHOMEPHOCTSIX Pa3BUTUS I
YyeJ0BeKa C IPUPOIHON CPEJIO]
[IO3HAHUU 3TUX 3aKOHOMEPHOC

Undposan
nabopatopua no

xmmmun. Habop

PackppiBaTh CMBICI H3y4aeMbl
CMBICIT TEOPHH 3JIEKTPOTUTHYC
OOBSACHATH MPUYUKHBI SJEKTPO

DNeKTpOIUTHYECKAs XMMUYECKOTO pacTBOPOB BEUICCTB, pa3jinyaTt
JUCCOLINAIS. obopyaosaHua Ans bubmorexa HOK anekTpoauThl. becena mo ®op
1.3 8 https://m.edsoo.ru/7
XUMUYECKUE PEAKIUU 3aKpenneHna Tem. 412636 MO3HABATEJIIbHBIX MOTHBOB, HA
B pacTBOpax MOJTy4€HHE HOBBIX 3HAHUH TTO
00bsicHEeHUs! HAaOII0AaeMBbIX I}
MMO3HABATENBHOU, HH(DOPMAITHY
KYJbTYPHI,
Hroro no pazneny 17
Pa3pen 2.HemeTanabl M X cCOeTHHEHUS
Undposas OOBsICHATH 00IIIE 3aKOHOMEP
naﬁopaTopMﬂ no CBOUCTB HEMETAJIJIOB U UX CO€
06 xumuun. Habop MAaJIbIX TIEPUOJOB U TJIABHBIX T
et XUMUHECKOTO CHUCTEMBI XUMHYECKUX DJIEMEH
XAPAKTCPHCTHERA obopyaosaHus AN Bubmzorexa LIOK aToMoB. becena Mo 0Co3HAHUK
2.1 XUMHUYECKUX 4 3aKpenieHns Tem. https://m.edsoo.ru/7

sreMeHToB VIIA-
rpymimbl. ['ajgoreHs

1412636

OKOJIOTHYCCKHUX np06neM U Iy
MoCpcaACTBOM MCTOJ0B XUMHUH
MBIIJICHUS, YMCHHUA PYKOBO/IC
HO3H3.B8.T€J'IBHOI71, KOMMYHHKA]
IMPpAaKTHUKE.
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OOBACHATDH 00IIHE 3aKOHOMED

Oobmas Lnbposan cBoicTB 35emeHToB VIA-rpyn
XapaKTePUCTUKA a60paTopuA No BuGmorexa LIOK Y4ETOM CTPOCHHS UX aTOMOB.
99 XUMHYECKUAX xumun. Habop httos://m.edsoo.ru/7 ¢dbopmupoBaHre HHTEPEC K 00y
anemeHToB VIA- XMMUYECKOTo f 1aé3 5 ' ' JIF0003HATENBLHOCTD, TOTOBHOC
rpynmsl. Cepa u e€ obopyaosaHua Ans caM000pa3oBaHMIO, TPOEKTHO]
COCTMHEHUS 3aKpEeneHNA Tem. JESITEIBHOCTH, K 0CO3HAHHOMY
U YpOBHSI 00y4eHHUs B JaIbHEV
OOBsACHATH 001IME 3aKOHOMED
CBOMCTB 2J1eMeHTOB V A-TpyIr
06 y4ETOM CTPOCHHS UX aTOMOB.
ias
LUmndposasn duznyecKre 1 XUMUICCKHUE CB
XapaKTePUCTHKA
nabopatopua no Bu6mmorexa [IOK | a3ota u docdopa u ux coenus
XUMHYECKUX .
2.3 VA xammm. Habop https://m.edsoo.ru/7 | aMMOHHS, a30THOM KHCIIOTHI, I
aneMeHToB VA- XMMUYECKOro .
f412636 docdopa (V) u dochopHoii K
rpymisl. A3ot, Gocdop obopyaosaHua Ans
0 GOpMHPOBAHUU CTTOCOOHOCT
¥ X COCIUHCHUS 3aKpenneHus Tem. §
uH(popMaLren o Nepe1oBbIX 1
MHPOBOM M OT€UECTBEHHOW XU
B Hay4YHBIX 3HAHUAX 00 yCTpOi
06 OOBsICHATH 00IIIE 3aKOHOMEP
ias .
cBOMCTB 3neMeHTOB |VA-rpyn
XapaKTepUCTUKa LUndposan i
€TOM CTpPOEHUS UX ATOMOB.
XUMHYECKUX naboparopus no Bubmoreka LIOK Z)q P
xvmMun. Habo M3UYECKUE U XUMUYECKHUE CB
2.4 anemeHToB |[VA- P https://m.edsoo.ru/7

IPYIIBL. YTIEpOI U
KPEMHHH U UX
COCIMHECHUSA

XMMUYECKOTO
obopyaoBaHua ans
3aKpenneHusa Tem.

f41a636

yriaepoJia U KpeMHHUsI U X CO€
YIIEpOAA, YrOJIbHON KUCIIOTHI,
kpemHus. [louckoBas Gecena 1
IPUMEHSATh 3HaHUS, N0JTydaeM
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JUISl pELLICHHUs] 3aa4, CBSI3aHHb
MIPUPOAHON CPENOM, ISl TTOBHI
9KOJIOTHUYECKOU KYJIBTYPBI

Hroro no pazneny

25

Pazgesa 3.MeTaiibl M UX COeANHEHUS

LUmndposasn
nabopartopua no

PackpbiBaTh CMBICT U3y4aeMbl
9TH TIOHATUS TIPU OTUCAHUU CE
npeBparieHuit. OOBICHATH 001
W3MEHEHUN CBOMCTB AJIEMEHTC
COEAVHEHUH C Y4ETOM CTPOEH]
XapakTepru3oBaTh CTPOCHUE M

= Bubnuoreka IIOK | (usndeckne 1 XMMUYECKHE CB
31 4 https://m.edso0.ru/7 | 1o (GOPMHPOBAHMIO UHTEpPECA
METaJUIOB XMMUYECKOTO N
f41a636 H3Y4YEHUIO TPODECcCUuid U TPY/IL
obopyaoBaHua ana
3aKpenieHna Tem. YBKCHHUC K TPY/y 1 pe3yJIbTa
JIeATEIIbHOCTH, B TOM YHUCJIE He
MIPEAMETHBIX 3HAHU 110 XUMU
WHJIUBHUIyaJIbHOU TPAEKTOPUHU
00pa3oBaHus C yUETOM JINYHO
CIIOCOOHOCTHU K XUMUU
CrnenoBath mpaBuiiaM 6e3ormac
Undposan a p
na6opatopus no Eufs 10K nabopaTopuu MpH UCIIOJIb30BA
Baxneime Metaib XUMMK. Habo ubIoTeka u obopynoBanus. [IponsBoaut
3.2 16 ' P https://m.edsoo.ru/7

1 UX COCAUHCHUA

XMMUYECKOTO
obopyaoBaHua ans
3aKpenaeHua Tem.

f41a636

HEOOXOIUMOCTH COOIIIONEHUS
o0palieHny ¢ XkMUYeCKUMHU B
peanbHOM JKU3HU
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Hroro no pazneny

20

Pa3nen 4.Xumus u okpyxkaionias cpeaa

LUmndposasn

AHanu3upoBaTh U KPUTHUECKY
O BJIMSIHUU IIPOMBIIUICHHOCTH.
TPAHCIIOPTA U JIp. HA COCTOSIHY
YMeTh 0Ka3bIBaTh MEPBYIO 1O}

Bemecrsa 1 nabopatopua no bubmunoreka IJOK OIKOLAX 1 OTDABIE Bece
JKoTax n BIICHHSIX.
4.1 MaTepuaisbl B )KU3HU 3 xumum. Habop https://m.edsoo.ru/7 P ’
XMMUYECKOro MHTEpEC K 00YUYEHUIO U MO3Hal
geJI0BEeKa 412636
obopynosaHus asis TOTOBHOCTH M CIIOCOOHOCTH K (
3aKpenneHus Tem. MIPOEKTHON M UCCIIEA0BATEITHC]
OCO3HAHHOMY BBIOOPY HAIPAaB:
00y4eHHs B aTbHEHIIIEM;
Hroro no pazneny 3
bu6mmoreka [IOK
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/7f4
12636
OBILIEE KOJIMYECTBO
68 4 7

YACOB II10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
n/n KosunyecTBo yacoB O6opynoBanue. o0pa3oBaTejibHbIE
pecypchl
KonTpoabnblie | IIpakTnyeckue
Bcero P P
padoThI padoThI

1 [Ipenmer xumuu. Poss xumun B 1 bu6moreka [IOK
JKM3HHU YejoBeKa. Tena 1 BemecTra 0 0 https://m.edsoo.ru/ff0d210c

5 [lonsaTtue o MeTogax MO3HAHUS B 1 bubmuorexa [JOK
XUMUHA 0 0 https://m.edsoo.ru/ff0d227e
[TpakTrueckast pabota Ne 1

3 «[IpaBmiia paboTHl B 1a00OpaTOpUU U 1 Undposas nabopatopus bubmuoreka [{JOK
pUEMBI 0OpaIeHHsI C ! 0 no XMuMum. https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BeecTBa U CMECH. 1 bubnmuoreka [JOK
CriocoOnl pasneneHus cMmecei 1 0 https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2

5 «II’)a3 ereHe cpﬁeceﬁ (12 mpuMepe 1 Uudposan nabopatopus bu6mmoreka [JOK

a . p p 1 0 no XMmum. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 bubmorexa HOK
4 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DIICMEHTHI. 3HAKU 1 0 0 bu6mmoreka [JOK



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

(CMMBOJIBI) XUMUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

BCIICCTBA M0 YPAaBHCHUAM

8 [IpocThlie 1 cloKHBIC BEIECTBA bubmmorexa LIOK
P . - https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [{OK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d5
0
3aKoH MOCTOSIHCTBA COCTaBa
10 BellecTB. XumMudeckas opmysa. bubnuorexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OtHOcUTeNnbHAsA aTOMHAs Macca.
11 | OrtHOcHuTENbHAS MOJICKYIIIpHAS bubamorera LOK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J151 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COCIUHECHNUN https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
K ectBa. MoJib.
13 OJIITICCTEO BEMEC https://m.edsoo.ru/ff0d523
MognspHas macca 0
14 DOu3n4eCcKue U XUMUUECKHUE bubnmuoreka [JOK
SIBJICHUSI. XUMHUYECKasl peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBus NpOTEKaHUS bubnnoreka [JOK
15 .
XUMHUYECKUX PeaKiuil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnunoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3al6
17 Brraucnenus KoJImuecTBa, MacChl https://m.edsoo.ru/ffod570

8
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XUMHUUYECKUX PEaKLINil

Krnaccudukamus XuMAYeCKUX

18 CaKIMK (COCAMHCHUS, PA3JI0KCHHUS bubnmorexa LOK
p P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 | osamuxaonenucr. O00OLMIEHNE 1 bubmmorexa [TOK
) . https://m.edsoo.ru/ff0d40c4
CHCTEMATH3aIMs 3HAHUI
KonTponsnas padora Nel no teme bubnuorexa [JOK
20 | «BemecTBa 1 XUMHUYECKHE https://m.edsoo.ru/ff0d429
peakuum» 0
Bo3ayx — cmech razos. Cocras
21 | Bozmyxa. Kucmopos — 31eMeHT u bubmorexa LOK
yxa. https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnyeckre U XUMHUYECKHE
. bu6mmoreka [IOK
CBOMCTBA KUCJIOPOia (pEeaKIuu
22 https://m.edsoo.ru/ff0d461
okucneHus, ropenue). [lonstue 06 4
OKCHOax -
CriocoObI MOJTydeHHUsT KHCI0POo/1a B
23 | mabopaTOpUHU U MPOMBIIIICHHOCTH bubmnorexa [TOK
patop P ) https://m.edsoo.ru/ff0d497a
[IpuMeHeHre KKCIopoIa
TennoBoii 3 HeKT XUMHIECKOM
bubmuoreka [JOK
peakKIuu, IOHATHE O
24 https://m.edsoo.ru/ff0d479
TEPMOXUMHUYECKOM YPaBHEHHH, 0
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHUIX -
o5 TornuBo (HeTh, yroib U METaH). bubnuoreka [IOK

3arps3HeHue Bo3/lyxa, CIocoObl ero

https://m.edsoo.ru/ff0d4c4a
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IIpeI0TBpAILEHUS

[Ipaktudeckas padora Ne 3 o Teme

Undposan nabopatopusn

bubmmoreka [{OK

26 | «lomyuerme u coduparme . Mo XMMUK. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYEHHE €TO CBOMCTBY
Boaopoa — anemMeHT u IpocToe bubmmorera [JOK

27 HOPOA P https://m.edsoo.ru/ffod4dd
BemecTBo. Haxoxnenue B mpupoae 0
DOU3NYECKUe U XUMUYECKHE bubmmoreka [{OK

28 | cBoiicTBa Bosopoa. [Ipumenenune https://m.edsoo.ru/ff0d4dd
BOJIOpOJIA 0

bu6moreka [IOK
29 | TIloHsTHE O KUCIOTAX U COMIAX https://m.edsoo.ru/ff0d50d
2

Crioco05I MOJIyUYeHUsI BOAOPOIa B bubmorexa LOK

30 i P https://m.edsoo.ru/ff0d4dd
naboparopuu 0
I1 3] Ne 4

31 IEI)aKTquCKa}I pa 60Ta 1o Teme LUndposas nabopatopus bubnuoreka [JOK
(IOJYHCHHE 1 cobHpatiie . no XMuMum. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €TI0 CBOMCTBY

32 Monspabiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 00BEMa, KOJINUECTBA

33 HqHCHeHH}Isa 10 €r0 U3BECTHOM bubmotera [JOK
pettectsa ra . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciaenust 006M0B ra3oB MO bubmnorexa [IOK

34 https://m.edsoo.ru/ff0d570

YPaBHCHHUIO pCAKIINN Ha OCHOBC

8
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3aKOHA 00BbEMHBIX OTHOIIEHU ra30B

35 DOU3NYECKUE U XUMUYECKHE bu6mmoreka [{OK
CBOMCTBA BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnuorexa [JOK
HMHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

HacwpImmeHnHbie 1 HEHACHIIICHHBIC bubmiorexa HOK

37 https://m.edsoo.ru/ff0d5b4
pactBOpbl. MaccoBas J10J1st 0
BEII[ECTBA B PacTBOPE B
[IpakTiueckas padora Ne 5 o Teme

38 «IIpurotoBieHue pacTBOPOB ¢ Lindposas nabopatopua bubmuorexa [JOK
OIpeIEeNEHHON MacCOBOM J10JIeH Mo XMMUK. https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

KontponbHas padota Ne2 o teme bubmiorexa HOK

39 https://m.edsoo.ru/ff0d634
«Kucnopoa. Bomopoa. Boma» )

40 Okcuapl: cocTaB, KiaccuuKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHUYECKUE CBOMCTBA

41 | KHCIOTHBIX, OCHOBHBIX H Bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB

42 OcHoBaHuUs: COCTaB, bubnnoreka [JOK
KJ1accu(uKaIus, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e

43 [Tonyuenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHMM https://m.edsoo.ru/ff0d664e

44 | KucnoTsl: cocTaB, KIaccupHKaIuS,
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HOMEHKJIaTypa

45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa, bubnuorexa [JOK

46 | cmocoOBI MOJTydeHUs, XUMUYECKUE https://m.edsoo.ru/00ad947
CBOICTBA 4
[IpakTueckas padora Ne 6.

bubmmoreka [{OK
Pemenue skcriepuMeHTATBHBIX LUmndposas nabopatopus

47 https://m.edsoo.ru/00ad9b7
3ama4 o TeMe «OCHOBHBIE KIIACCHI no XMMUM. c
HEOPraHUYECKUX COECTUHEHUIN B
I'enernueckas cBsI3b MEXKIY bubmuorexa [JOK

48 | KkimaccaMu HEOPraHWYECKUX https://m.edsoo.ru/00ad9a5
COeIMHEHU 0

bu6mmoreka [IOK
O0001IeHne U cUCTEMaTU3aIIHS

49 . https://m.edsoo.ru/00ad9ch

3HAHUU
2
KontponbHas padota Ne3 mo teme bubnuoreka [JOK

50 | "OcHoBHBIE KJIaCCHI https://m.edsoo.ru/00ad9el
HEOPraHWYECKUX COCTUHEHUN" a
[lepBbie MOMBITKU KIACCHU(PUKAIIUU

51 XI/H\I/)II/I‘ICCKI/IX 2JIEMEHTOB IqI)OH}IIll“I/IC 0 bubmorexa LIOK

' https://m.edso0.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
Ilepuoarueckuil 3ak0H U
59 Ilepnoauueckas cucrema bubnuoreka [IOK

XHMHUYECKUX 31eMeHTOB JI. H.
Menneneesa

https://m.edsoo.ru/00ad9ffa
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bu6mmoreka [{OK

53 | Ilepuonpl, rpymIibl, MOArPYIIIBI https://m.edsoo.ru/00ada52
C
bubmmoreka [{OK
Crtpoenue atomoB. CoCTaB aTOMHBIX
54 https://m.edsoo.ru/00ada34
saep. M3oTonsl )
CrpoeHue 3JIeKTPOHHBIX 000JI049eK bubnnorexa [JOK
55 | aromoB snemenToB Ilepuonnueckoit https://m.edsoo.ru/00ada6b
cucteMmsl /1. 1. MenneneeBa [
XapaKkTepuCTUKa XUMHUIECKOTO
bu6moreka [IOK
DJIEMEHTA 110 €r0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/00adas2
[Tepnoanueckoii cucreme /1. U. 4
Meuneneena -
3Hauenue [lepuoamyeckoro 3akoHa
bu6mmoreka [IOK
JUTSI pa3BUTHS HAYKW W TIPAKTUKH. [,
57 . https://m.edso0.ru/00ada96
N. MengeneeB — y4€HbIH, Me1aror o
U TPaXJIaHUH -
bu6mmoreka [JOK
DIEeKTPOOTPUIIATEIILHOCTh ATOMOB
58 https://m.edsoo.ru/00adaab
XUMHAYECKUX DIIEMEHTOB g
bubmuoreka [JOK
59 | Hounas xumuueckas CBSI3b https://m.edsoo.ru/00adac3
4
bubnuoreka [JOK
KoBanenTHas nomnsipHas XaMu4yeckas
60 https://m.edsoo.ru/00adaab
CBSI3b
8
61 | KosaneHrtHas HemoJsipHas bubnuoreka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
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

XUMHNYCCKas1 CBA3b

https://m.edsoo.ru/00adac3
4

62 | CremeHs OKUCIECHUSA 1

bubmmoreka [{OK
https://m.edsoo.ru/00adae2
8

OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIE

bubmmoreka [IOK

63 1 https://m.edso0.ru/00adb07
peaknun 6
bubmmoreka [{OK
64 | OxuciauTeau U BOCCTAHOBUTEHU 1 https://m.edso0.ru/00adb07

6

KonTponsnas pabora Ne4 o teme
65 | «Crpoenue aroma. XuMHUIECKas 1
CBSI3b»

bu6moreka [IOK
https://m.edsoo.ru/00adb48
6

66 Peseprubrit ypok. O6001eHNE 1 1
cucTeEMAaTu3alys 3HaHUu!

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33
c

67 PesepBubIit ypok. O6001eHNE 1 1
crcTeMaTH3aIHs 3HAHUI

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

68 PesepBHriit ypok. O6001IeHE 1 1
crcTeMaTH3allHs 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch
2

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
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/00ad9cb2
https://m.edsoo.ru/00ad9cb2

9 KUIIACC

DJIeKTPOHHbIE
u@ppoBbIie
Ne n/m Tema ypoka i pp O6opynoBanne
KoJsnyecTBo 4yacoB o0pa3zoBaTte/ibHbIE
pecypchl
Bcer | Kontpoabn | IIpakTuyeckue
0 ble padoTbl | padoThI

[lepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema L bubnuoreka [JOK
XUMHUUYECKUX AnemMeHToB Jl. U. 0 0 https://m.edsoo.ru/00adb59e
Meupeneena
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 0 0 Bu6mmorexa [IOK

i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB 0 0 https://m.edsoo.ru/00adb7e2
Bunel xuMuueckoil CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 0 0 https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o reme
«[loBTOpEHUE U yroyonenue ! !
3HAHMUI OCHOBHBIX Pa3/esoB Kypca 0
8 Kiacca»
Knaccudukanus XuMU4ecKux bu6moreka [IOK

N 1 0 0 .

peakLuii 110 pa3InYHbIM https://m.edsoo.ru/00adbcb0



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

IIpU3HAKaM

[ToHATHE O CKOPOCTH XUMHUYECKON
peakuuu. [IoHsATHE O TOMOT€HHBIX
U FE€TEPOreHHBIX PEAKIUAX

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

[ToHATHE O XUMHYECKOM
paBHOBecuH. DAKTOPBI, BIMSIONINE
Ha CKOPOCTb XUMHUYECKOU PEaKIIUH
U MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

OKUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKITUN

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

Teopus 3MEKTPONUTHYECKON
aucconnanuu. CUIbHbIE U Ci1a0ble
JIEKTPOJIUTEI

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

HNonnblie ypaBHEHUS peakuid

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

XUMHUYEeCKHEe CBOMCTBA KHCIIOT B
OCHOBaHHH B CBETE
MPEeACTABJICHUI 00
ANEKTPOJUTUYECKON JUCCOIMAIIIT

bu6moreka [IOK
https://m.edsoo.ru/00add5d8

XUMHUYECKHE CBOKMCTBA COJIEH B
CBETE MPEACTABICHUI 00
BJIEKTPOJUTUYECKON AUCCOIUALINKI

bubnuorexa [JOK
https://m.edsoo.ru/00add8b2

[TonsTue o ruaponuse coyen

bu6moreka [IOK
https://m.edsoo.ru/00add9d4

O0001IeHNE U cCUCTEMATU3 AU

bu6mmoreka [IOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

3HAHUHI

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

[Tpaktuyeckas padora Ne 1.
«Pemenme SKCIICPUMCHTAJIbHBIX

bubmnoreka LIOK
https://m.edsoo.ru/00addbfa

Undposan
nabopatopus no

3a71a4» XUMUMN.
KonTponsnas pabora Ne2 o teme
«INEKTPOTUTHYECKAS bubnuotexa [JOK
IUcconManusa. XuMHU4YECKUE https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
OO01as xapakTeprucTuKa
rajJoreHoB. XUMHUYECKHE CBOMCTBA bubmmorexa TIOK

’ https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
XmopoBogopoa. CoJisiHast KHCIIOTA,
XUMHYECKHE CBOMCTBA. bubmorexa TTOK

’ https://m.edso0o.ru/00ade104

MOJTy4YeHHUE, TPUMEHEHUE
[TpakTtruueckast pabota Ne 2 o Umndposas

teme «llonyueHnue coistHOM
KHUCIIOTBI, U3y4eHHE €€ CBONCTBY

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

nabopartopusa no
UTIZIZE

Brranciaenus mo YpaBHCHUAM
XUMHNYCCKHUX pCaKHHﬁ, €CJIM OJUH
H3 pCarcHTOB JaH B HU30BITKE

bu6moreka [IOK
https://m.edsoo.ru/00ade488

OO1as xapakTepuCcTUKa
aneMeHToB VIA-rpymmbl

bubnuorexa [JOK
https://m.edsoo.ru/00ade64a

AmtoTponHbie MOIU(BUKAITIT
cepel. Haxoxnenue cepsl u €
COEIMHEHUH B IIPUPOJE.
XHUMUYECKUE CBOWCTBA CEPBI

bu6moreka [IOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoa0po1, CTpOCHHUE,
(bI/I?;I/I‘IeCKI/Ie U XUMHUYCCKHUEC
CBOICTBA

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

Oxcuppl cepbl. CepHast KMCIIOTA,
¢bu3nvecKre 1 XUMHUECKUE
CBONCTBA, IPUMEHEHNE

bubmnoreka LIOK
https://m.edsoo.ru/00adea28

XHUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
ITOJTY4YEHUS] CEPHOU KUCIIOTHI.
XHWMHYECKOE 3arpsA3HEHUE
OKpY)KaroIEen Cpeibl
COEIMHEHUSIMU CEPBI

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

Brruncnenne MmaccoBou 10au
BBIXO0/1a MTPOJIYKTa PEAKITUN

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

OO6mras xapakTepucTuKa
anemMeHTOB VA-Tpynmbl. A30T,
pacrnpocTpaHeHue B IPUpoJe,
buznyeckue 1 XMuMHUYECKUE
CBOICTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

AmMuak, ero usnyeckue u
XMUMHYECKUE CBOMCTBA, MOIyueHUE
Y IpUMEHEHUe

bubnuorexa [JOK
https://m.edsoo.ru/00adf004

[IpakTiueckas padora Ne 3 mo
teme «llonyuenne ammuaka,
W3Yy4YEHUE €ro CBOMCTB)

bubnuorexa [JOK
https://m.edsoo.ru/00adf180

Undposan
nabopartopusa no

XUMUWN.

A30THas KuCOTa, € pusnueckue

bu6mmoreka [IOK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

U XUMHUYECKHE CBOUCTBA

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

Hcnosb30BaHne HUTPATOB U COJIEH
aMMOHMSI B KaU€CTBE
MUHEPaAJIbHBIX YIOOpEHUH.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroLEen CpeJIbl
COEJIMHEHUSIMU a30Ta

bubmnoreka LIOK
https://m.edsoo.ru/00adf518

dochop. Oxeun pocdopa (V) u
dbocdhopnas kucnora, pusndeckre
1 XUMHYECKHE CBOMCTBA,
MOJTy4eHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

Ucnonb3oBanue pocdatos B
Ka4eCTBE MUHEPATBbHBIX
ynoOpeHuit. 3arpsi3HeHNE
MIPUPOIHOM cpenbl hochaTamu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

Yrnepon, pacnpocTpaHeHHE B
npupoje, Gpuznueckue u
XMUMHYECKUE CBOICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepoja, ux pusndeckue
Y XUMHUYECKUE CBOMCTRA.
DKOJOTHYECKHE MPOOIIEMBI,

CBS3aHHBIC C OKCUIOM YIJIiepoaa
(Iv)

bubnuorexa [JOK
https://m.edsoo.ru/00adfebe

YronpHas KUCIOTa U €€ COJIN

bu6moreka [IOK
https://m.edsoo.ru/00ae006¢

IIpaktuyeckas pabora Ne 4 o

bu6mmoreka [IOK

Undposan



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

teme "[lonmyuenue yriekuciaoro

https://m.edsoo.ru/00ae027¢

nabopartopua no

rasza. KauecTBeHHas peakuus Ha XUMUN.
OxapOonat-noH"
[lepBoHauanbHBIC TOHATHSA 00
OPraHN4YCCKHUX BCUIICCTBAX KaK O EH6HHOTeKa HOK

p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTiepoia
Kpemunii 1 ero coenHEeHUS bubmmorexa TIOK

p https://m.edsoo0.ru/00ae080a
[IpakTueckas pabora Ne 5.

Undposan

PGI_HGHI/Ie BKCHepI/IMeHTaJ'IBHI)IX
3aj71a4 110 TeMe «Baxuenmive
HEMETAJIJIbI 1 UX COCIAUHCHU S

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

nabopartopusa no
UIIZIZE

KonTtponbHas padota Ne3 o teme
«Baxuenme HeMeTaUIbI U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTaiioB. Merannuueckast CBsI3b U
MeTaJTn4yecKasi Kpucrauindeckas
pemérka. Gu3nyecKre CBOMCTBa
METaJlJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ael103e

XUMHYECKHE CBOMCTBA METAJJIOB.
DIIEKTPOXUMHUYECKUI Psij
HaNpsDKEHUW METAJUIOB

bubnuorexa [JOK
https://m.edsoo.ru/00ae1156

OO1u1re cnocoObl MoJTy4eHus
metaioB. CriaBbl. Beraucnenus

bu6moreka [IOK
https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

10 YPaBHEHUAM XUMHUYECKUX
peakuui, €CiiM OJJUH U3 PEarcHTOB
COJICPKUT IIPUMECHU

4 IloustTie 0 KOPPO3UU METAIIIOB bubmmorexa TIOK
6 pp https://m.eds00.ru/00ae1278
4 [[lenounbie MeTaIIBI brbmorexa [TOK
7 https://m.edsoo.ru/00ae14b2
4 OKcHbl ¥ THAPOKCUIBI HATPUSA U bu6mmoreka [IOK
8 KaJus https://m.edso0.ru/00ael14b2
4 [lerouyHO3EMETBHBIE METAILITBI — bubnuotexa [JOK
9 KaJIBIIMA U Maroui https://m.edsoo.ru/00ael15e8
> Baxxneimme coequHEHUS KaJIbITH bubmorexa HOK
0 g . https://m.edsoo.ru/00ael5e8
5 O0001IeHre U cUCTEMAaTU3AIIH
1 3HAHWHI
5 JKEcTKOoCTh BOJBI M CIIOCOOBI €& bubnuorexa [JOK
2 YCTpaHECHHS https://m.eds00.ru/00ae1886
IIpaxtryeckast padota Ne 6 o
> TepMe ”}KéCTKocpr BOJIBI 1 METOBI bubmmorexa TIOK /I;L::op(ziﬂ na no
3 __ " A A https://m.edsoo.ru/00aelae8 patop
e€ ycTpaHeHus XUMUWN.
5
[ —— bubnuorexa [JOK
4 https://m.edsoo.ru/00aelc64
5 AmdorepHbIe cBOICTBa OKCHIA U bubnuorexa LIOK
5 TUIPOKCHUIA https://m.edsoo.ru/00aelc64
b K
5 Weseso nommoreka 11O

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/IZ[I)I, THAPOKCUABI U COJIN

xenesa (1) u xenesa (111)

bubmnoreka LIOK
https://m.edsoo.ru/00ae35e6

o U1y OO

O06001IeHHE U CUCTEMATU3ALIUS

3HAHUHI

[IpakTrueckas padora Ne 7.

Undposasn

) Pemenue skcriepuMeHTaTbHBIX bubnuoreka [JOK
. nabopartopus no
9 3a1a4 no reme «BaxHeimme https://m.edso00.ru/00ae3de8 M
METaJUTBl U UX COCTUHECHUS '
Brruncienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITH OJTUH
6 U3 pEareHToB J1aH B N30bITKE WU bubnuoreka [JOK
0 COAEPKUT IpUMecH. Beraucienus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TPOTyKTa
peakuuu
6 O0001IeHre U cUCTEMaTU3AIIH
1 3HAaHUU
6 KontponbHas padota Ned4 o teme
5 «BaxuHenmme MeTauibl 1 UX
COCTMHEHUS
6 Bemectsa u marepuaisl B bubmuoreka [JOK
3 HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
6 XHUMUYECKOE 3arpsA3HEHUE bubmuoreka [JOK
4 OKpYKaroLIEen CpeJIbl https://m.edso0.ru/00ae4270
6 Ponp xumuu B perieHun bubmmoreka [JOK
5 HKOJIOTUYECKUX MTPOoOIieM https://m.edsoo.ru/00ae4270



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

cUCTeEMAaTH3alus 3HaHUN

6 PezepBHblit ypok. O0o0mIeHNE U Bbubmuotexa [JOK

6 CHUCTEeMaTU3alus 3HAHUI https://m.edso00.ru/00ae0dOa
6 PesepBHeIit ypok. O000IICHNE 1 bubmmoreka [JOK

7 CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
6 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK

8

https://m.edsoo.ru/00ad9ch?2

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






