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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IpOrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepainbHON paboueit
MPOrpaMMbl BOCITUTAHUS M C YYETOM KOHIICTIIIMM IPENOJaBaHUsA YICOHOTO
npeaMmera «XuMHs» B 00pa3oBareNbHbIX —opraHusauusx Poccuiickoi
denepauni.

[Iporpamma no xumuu 1aéT MpeACTaBICHHE O LENAX, OOIeld CcTpaTeruu
oOy4YeHUs, BOCMUTAHHUS W Pa3BUTHS OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHaBIMBaeT  00s3aTenbHOE  NPEIMETHOE  COJEpKaHUe,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM M CTPYKTYpUpPOBaHHE TIO
paszenaM W TeMaM TpOrpaMMbl 0 XHMHH, OTPEICIAET KOJIMYCCTBCHHBIE U
Ka4yeCTBEHHBIC XapaKTePUCTUKH CoJIepKaHus, PEKOMEHTyeMYI0
MOCJIC/IOBATCIBHOCTh M3YYCHHSI XUMHUU C Yy4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO0 TMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYarOIIUXCsl, ONpPENeNsieT BO3MOXKHOCTH TMpEAMeTa IS
peanmzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00Opa3oBaTEIIbHON
mporpaMMbl Ha YPOBHE OCHOBHOT'O O0IIIEro 0O0pa3oBaHus, a TakKKe TpeOOBaHUMN
K pe3yjbTaTaM OOydYeHWs XMMHHM Ha YPOBHE IIEJICH W3Y4YCHHUs MpeaMeTa U
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHLHOUN NEATEIBHOCTH OOYYaroIIerocs o
OCBOCHHIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOM JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ero NpeCTaBIeHNl 0 MaTEpPUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpMHUPYEMBbIE XUMHEHN MpPEeICTaBICHUSI O B3aMMOIIPEBPALICHUIX
HHEPTrUU U 00 SBOJIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, HHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

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

BHOCHUT BKJIaJ B ()OPMHUPOBAHUE MBIIIJICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaromuxcs, HABBIKOB HMX CaMOCTOSITEJIbBHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON NEeITeTbHOCTH;

3HAKOMHUT CO CTENM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
[IEJJOCTHOTO B3TJsija HA EAMHCTBO TMPUPOJALI M  YEJOBEKa, SBISETCS
OTBETCTBEHHBIM STarioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

croco0CTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--
HAyYHBIM 3HAHWSIM, K TPUPOJIEC, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B
HKOJIOTHYECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbie HampaBJeHUS B OOYYCHUHM XUMUU OOECTICUMBAIOTCS CHEIU(UKON
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorH4ecKu
aJanTHPOBAHHBIM OTpakKeHHEeM 0a30BOM HAYKH XHMHH Ha OMPEACIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMbl TEPBOHAYATHHBIX TOHITHI XUMHH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUUMBIX MOHSTUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHus IporpaMMBbl M0 XUMUK c(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuro. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHSATUA O XUMHUYECKOM JJIEMEHTE U BEHIECTBE U CHUCTEMbI TOHSATUA O
xumuyecko peakiuu. O0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHBI I10
MIPUHIIMITY TOCIEAOBATEILHOTO Pa3BUTHS 3HAHUUW Ha OCHOBE TEOPETHUYECKHUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHUsI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TOpeacTaBieHUN 00 DICKTPOJMTHYECKON JUCCOIMAIMUA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS TMOCJIEIOBATEIBLHO OT
OJIHOTO YpOBHS K JIpPYTOMY, BBINOJIHSIS  (DYHKIMH  OOBSCHEHHS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MIPUMEHEHHMS U TIOJIYYSHUSI U3y9aeMbIX BEIIECTB.

OcBoeHHe mMporpaMMbl TI0 XHMHH CIIOCOOCTBYET (OPMUPOBAHUIO
NPEACTaBICHUS O XUMHYECKOW COCTABIISAIONICH HAayYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOM MPUPO/IbI, ICHHOCTHOT'O OTHOIICHUS K HAYYHOMY 3HAHUFO
¥ METOJIaM TO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C TPHUBJICUCHUEM
3HAHMM W3 paHee M3YUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKaroMHUid MUDP»,
«buonorus. 5—7 knaccel» u «duznka. 7 Kiaccey.

[Ipy wu3yyeHUM XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB
XUMHYECKOM  HAyKM Kak  00JlaCcTM  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
IPaKTUYECKON JEeSATEIbHOCTH YEJIOBEKA M KaK OJHOT0 W3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeaMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHMUYECKHUX 3HAHUM — BaXKHEUIIHMX (PAKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, S3blKa HayKd, B MPUOOIICHUH K HAYYHBIM METOJaM IO3HAHUS TPH
U3YYCHHH BEIIECTB M XMMHUYECKHX peakiuii, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHUHW W WX NPUMEHEHHH B Yy4eOHO-TIO3HABaTEIBHOU W
y4eOHO-UCCIEIOBATENbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOTO
oOpalieHus ¢ BEIIECTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydyeHMn XuUMUM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
BKHOE 3HAYCHHE MPUOOPETTN TaKUe 11EH, KaK:

— ¢dopMHpOBaHUE WHTEIUICKTYadbHO pPAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MIPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIMUMCS YCIOBHSIM JKH3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4JarommXcs K CaMOCTOSITEIIbHON TO3HABATEIBLHON JICSITEIIEHOCTH, HAYYHBIM
METO/IaM TIO3HaHUS, (OPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  of0ecreyeHwe  YCJIOBHUH, CIIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOyJaromMMHCS ~ OMBbITa  PAa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIOUEBBIX KOMIIETCHIUI), HWMEIOUIUX
YHUBEPCAJIbHOE 3HAUEHUE ISl PA3JIUYHBIX BUAOB JIE€STEIbHOCTH;

— (¢opmupoBaHue 00IIEeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOMU
rPAMOTHOCTH, B TOM YHUCJE YyMEHUU OOBACHITH W OLECHHUBATh SIBICHUS



OKPYXAIOLIEro MUPA, UCHOJIb3Ysl 3HAHUS U OIBIT, NOJYYCHHbIE NMPU U3YUYECHUHU
XHUMHH, TPUMEHATh MX NpPU PELUIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOM AEATEIBHOCTH;

— (dopmupoBaHue y OOyyarolUMXCS TIyMaHUCTHYECKUX OTHOIICHUH,
MOHUMaHUSI LEHHOCTH XHWMHUYECKHX 3HAHUN i1 BBIPAOOTKH SKOJOTUYECKU
1e7ecoo0pa3HOro MOBEACHUS B OBITY W TPYAOBOM JACSTEIBHOCTH B LEJSAX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEHW IIPUPOIHON CPEbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias U  HANpaBIE€HHOCTH
JanbHeuIero o0yyeHusl.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHH Ha YpOBHE
OCHOBHOT'O 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XUMUM B 5KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 MeTOJaxX MO3HAHUA B XUMHUU. YHCTHIE BELIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBast 40JIsI XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monb. MonspHass  mMacca.  BzauMocBsizb
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €IWHMI] BeulecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nMYecKue W XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKUE YpaBHEHMUSI.
Knaccuduxanuys XuMHUUeCKUX peakivil (COeAMHEHUS, Pa3JIOKEHHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOHW MOCYI0M, NMpaBWiIaMu paboThl B Ja00paTopuu
U npuéMamu oOpalleHus ¢ JabopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HUE U
onucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBleHue BOCKa, TassHUE JIb/Ia, paCTUpaHUe caxapa
B CTYIIKE, KAIIEHUE W KOHJIEHCAlUs BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM TMPOBOJOKH, B3aMMOJEHCTBUE MeNa C KHUCJIOTOM)
ABJICHUN, HAONIOJEHWE M OINHCAHUE NPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX
peakuuil (pa3noxeHue caxapa, B3auMOAEHCTBUE CEPHON KUCIOTHI C XJIOPHUIOM
Oapus, pasznoxenue ruapokcuaa meau (II) mpu HarpeBaHuU, B3aMMOJCHCTBHC
xenesa ¢ pactBopom cosi meau (I1), n3yuenne crioco00B pa3ziesieHusi CMECei: ¢
NOMOIIBI0O  MarHuTa,  (QWIbTPOBAHWE,  BBIMAPUBAHME,  JUCTHILISALIUA,
xpomatorpadus, MPOBEIACHUE OYHCTKHA IOBAPEHHOW COJM, HAOJIOJEHUE U
OMMCAaHUE PE3YJbTATOB MPOBEICHHS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ 1M HEOPraHUYECKHX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. Haxoxxmenue kucimopoaa B mpupoje, GU3HUECKHe W XUMHUYECKHE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObi
MOJIyYEHUs KHUCIOpOoJa B Ja0OpaTopuM U MNPOMBIILIEHHOCTH. Kpyrosopot
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KUCIOPOIa.

TermoBoit A PexT XUMUIECKON PEeaKIuy, TEPMOXUMUYECKHE YPaBHCHUS,
9K30- M SHJAOTEPMHUYECKHE peakluu. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — smemeHT m mpoctoe BemecTBO. HaxoxaeHuwe Bomgopona B
npupojie, (GU3MYECKHUE U XHUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonydeHus. Kuciorsl u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pacTBoputesb. PacTBOpSL
HacellieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BEHIECTB B BOJIE.



MaccoBas nond Bemectsa B pacTBope. XUMHMYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpOB B MpUpOAE U B KU3HU 4enoBeka. Kpyrosopor
BOJIBI B MPUPOJIE. 3arpsA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYMCTKA TPUPOIHBIX
BOJL.

Knaccuduxanus sHeoprannueckux coenuneHuii. Oxcuanl. Knaccudukamus
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIC, KHUCJIOTHbIE, aM(pOTEpHbIE) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckue W XUMHYECKHE
CBOMCTBa OKCUJIOB. [lomyueHue OKCuaoB.

OcHoBanus. Knaccudukaiuss OCHOBaHWN: HIENOYM M HEPACTBOPUMBbIE
ocHoBaHuA. HomeHknarypa ocHoBaHUM. Duznyeckue U XMMUYECKUE CBOMCTBA
ocHoBaHui. [losryyeHrne oCHOBaHUM.

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

Conu. Homenknatypa coneil. @PU3MYECKME M XMMHUYECKHE CBOMCTBA
coneu. [Tonydyenue comnen.

I'eneTnueckas CBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuil IKcnepumenm:

KAQUeCTBEHHOE ONpEJCICHUE COJACpKaHUA KHUCIOpojJa B  BO3IYyXe,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HUKHOBEHUS U MPEKpalllCHUs] TOpeHHUs (MOoKapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHWE WX CBOWMCTB, TMOJy4YeHUE, coOuUpaHue,
pacno3HaBaHWE M HM3Y4YEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bogopoaa ¢ okcuaom mMeau (II) (Bo3MOKHO MCIOIB30BaHUE BUAEOMATEPUAIIOB),
HaO/toiIeHne  00paslloB  BEHIECTB KOJIMYECTBOM 1| MOJb, UCCIEIOBaHUE
OCOOEHHOCTEW PpPAaCTBOPEHUS BEIIECTB C Pa3IUYHOM PACTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0OJIE PacCTBOPEHHOTO
BEIIECTBA, B3aUMOJCHCTBHME BOJABI C MeETaUIaMH (HATPUEM U KaJbIUEM)
(BO3MOXHO HCHOJIb30BaHUE BHUJACOMATEpPUAJIOB), HCCIENIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEUIECTB Pa3WYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKM WHIMKATOPOB B pacTBOpax KHCIOT U IIEJIOYEH, U3y4yeHue
B3aumojeiicTBusi okcuaa Meau (II) ¢ pacTBopoM CepHOM KHCIOTHI, KUCIOT C
MeTaJUlaMH, peakIMid HEUTpalnu3aluu, IMOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJIHOTO MeTajlla JpyrMM M3 pacTBoOpa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4y M0 TeMme «BaxHellne KiIacchl HEOPraHUYECKHX
COCIUHEHUI».

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
jemenToB JI. . MenneaeeBa. CtpoeHne atoMoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCHPUKANNKA XUMUUYECKHX dIeMeHTOB. [loHATHE O
IPYINNax CXOJHBIX AJIEMEHTOB (ILEIOYHbIE W IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajJjioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC O00pa3yloT aMQpOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepnonnuecknit 3akoH. [lepuoanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOIHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux diaemeHtoB J[. WM. Mennaeneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICH NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crtpoenne artomoB. CocTaB aTtOMHBIX sAaep. WM30Tombl. DIEKTPOHBL.
CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB MEPBbIX 20 XUMHYECKHX DJIEMEHTOB



ITepuonnueckon cuctemsl JI. M. Menaeneesa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIo B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUs pajinyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYNIIaM U NMEPUOJaM.
3nauenue llepuonmnueckoro 3axkoHa U llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. {. 1. Mennenees —
Y4EHBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJspHAas) CBSI3b.
DIIEKTPOOTPUIATENBHOCTh XUMHUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
ITponiecchl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHrue 0oOpas3IoB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCHCTBHE
TUJPOKCHIA IIMHKA C PacTBOpaMU KHUCJIOT U IIETOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEaKIUN
(ropeHue, peakivu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS 4Y€pe3 HMCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [JI1 OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: Hay4dHBbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHaiW3, CHHTE3, Kilaccupukamus, MNEePUOIUIHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHJ,
U30TOIBI, PAJAUOAKTUBHOCTB, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras, (pU3UYECKHUE BEIUYUHBI,
€UHULIBI UBMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

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

9 KIIACC

BemecTBo 1 XMMHYECKAsl peaKkuus

[Tepunonnueckuit 3axkoH. [leppoanueckast cucteMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJbLUA U HX
COCMHEHUN B COOTBETCTBUHU C IOJOXKEHHEM 3JIeMeHTOB B llepuoanueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBSA3H.

Knaccupukanms u = HOMEHKJIaTypa  HEOPraHMYECKUX  BEILECTB.
XHWMUYECKME CBOWCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHNM, TEHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XuMUYeCKHX peakiuid MO pa3IMYHbIM MOpHu3HaKaMm (110
YHCITy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTY,
[0 W3MEHCHHIO CTEICHEHM OKUCJICHHUS XHUMUYECKHUX DJEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). OK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckou peaknuu. [loHsTre 00 00paTUMBIX U
HEOOpaTUMBIX XUMHYECKHX peakuusax. [loHSTHE O TOMOTEHHBIX H



reTeporeHHbix peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DAKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUUYECKOW PEAKIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC — PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBieHHE  ypaBHEHUU
OKUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ~ DIEKTPOJIUTHYECKOM  JUCCOLMALMU. DNIEKTPOIUTEL U
HE3JICKTPOJIUThL. KaTuoHbl, aHWMOHBIL. MeEXaHW3M AUCCOLUMAIMU BEUIECTB C
pPa3IMYHBIMU BUJAMHU XUMHUYECKOU CBsi3U. Cternens auccounannu. CUIbHbBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuun wnonHOro oOmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpall€HHbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJICH B CBETE MPEJICTABJICHUIN 00 3JIEKTPOIUTUYECKOM
nucconanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUIoB (rpadura U ainMasa), CIOXKHBIX BEIICCTB
(xmopuyma HaTpHsi), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOU
peakiuu  OT  BO3JEHUCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
3JIEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, IpolEcca AUCCOLUAIMU KHUCIOT,
niesiouei u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUJIEO MAaTEPUAIIOB), TIPOBEICHUE
OTIBITOB, WJLTIOCTPUPYIOIINX MPHU3HAKK MPOTEKAHUSI PEaKIMi MOHHOTO OOMeHa
(oO6pazoBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pEaKIUN
(ropenue, peakiuu pa3yIokKEHUs, COEAUHEHNA), pacrio3HaBaHueE
HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 KA4EeCTBEHHBIX PEAKIMi Ha HOHBI,
pelIeHne SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl U MX COeIMHEHUS

OO6miast xapakTepucThkKa TagoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. Ctpoenune u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHMHUYECKHE CBOMCTBA Ha MOpPUMEPE XJopa
(B3auMozeiicTBUE C METaIlaM{, HEMETa/UIaMH, LIeJIo4YaMH). XJIOPOBOJOPOI.
ConsHas KuCI0Ta, XMMUYECKUE CBOMCTBA, MOJydyeHue, npuMeHenue. Jlelicteue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4ejioBeKa. BaxkHeline XJIOpUAbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapakrtepuctuka d1meMeHToB  VIA-rpymmel.  OcoGeHHOCTH
CTPOECHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOpPOJA H  cepbl. AJUIOTPOIHbIE
MOAU(UKAIIMKA KUCIOPOIa U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOI0pO,
CTpoeHue, ¢GU3MYECKHe U XUMHYecKne cBoicTBa. OKCHUIBI Cephl  Kak
MPEICTaBUTEN KUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XAMHYECKHE CBOMCTBa (00mMe Kak TMpeACTaBUTENsS Kiacca KHUCIOT U
cneruuyeckne). XUMUIECKUE PEaKIINH, JeKAIlle B OCHOBE MPOMBIIINICHHOTO
crioco0a monyyeHus cepHoil kuciothel. IIpumenenue cepHoil kucnorel. Conn
CePHOM KHCIIOTBI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COCNMHEHHI B IpUpoAe. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUAMM Ccepbl (KUCIOTHBIE OXKAM, 3arps3HEHHE BO3JyXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPAILCHHUS.

O6mas xapakTepucTuka 31eMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIEHU OKUCIEHUA. A30T, pacHpoCTpaHEHUE B



npupojie, GU3nYecKre U XUMUYECKre cBoicTBa. KpyroBopoT a3oTa B Mpupoje.
AMMHak, ero Gpusznueckue U XMMUYECKHE CBOMCTBA, MOJIyYEHUE U TPUMEHEHHUE.
Conu amMmoHUs, HX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIJIOTa, €€ IMOIy4YEeHHUe,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOLIME Kak MpeACcCTaBUTENs Kiacca
KUCJIOT U cnerupuueckue). Mcnonap3oBaHne HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE JTOXKIH, 3arPsI3HEHUE BO3AYyXa, MOUYBbI
u BonoémoB). docdop, amnorponusie Mogudukanuu docdopa, uznueckue u
xumuyecknue cBouctBa. Oxcun  dochopa (V) u  dochopHas xkucnora,
dbu3nUecKue U XMMUYECKHE CBOMCTBa, ostydeHue. Mcnonb3oBanue ¢pocdharoB B
KaueCTBE MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka d31eMeHToB [VA-rpynmel.  OcobeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUS. YTJIEPOJ, aJuIOTPOIHbIE
MoaupUKAIMK, PACpOCTPAaHEHHE B TpUpoJe, (DU3NYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoae. OKcuabl yriepona,
uX (U3MYECKUE M XUMHYECKHE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
MOJIyYEHUE Y TIPUMEHEHHUE. DKOJIOTrHnYecKre MpoOJieMbl, CBSI3aHHBIC ¢ OKCHIOM
yraepona (IV), rumoreza riodanbHOr0 MOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
addekr. YrompHas Kuciaora M e€ CconM, UX (PUIMUECKUE M XUMHYECKUE
CBOMCTBa, IMOJyuYeHHEe U NpuMeHeHue. KauecTBeHHas peakius Ha kapOoHart-
noHbl. Vcrnonb3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHUAX yriiepofa (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. [loHSITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAaX: KUpPaX,
Oenkax, yrieBoJax — M UX POJIM B KM3HU yesioBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IOJIYyYCHHE U
npumeHenne. CoenuHeHuss KpemHus B mpupozae. OOmue mnpencraBieHuss o0
okcuae kpemuus (IV) u kpemHueBoi kuciaore. CHUIMKAThI, ©X UCIOJIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHeil1ine cTpouTenbHbIE MaTEpUAIIbl: KEPaMUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [Ipobiempl 6€30macHOTO UCTIOIB30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3I0oB HEOPraHWMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBEICHNE KAaUeCTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI U HAOIIOJICHUE
MPU3HAKOB MX MPOTEKAHWUs, OMBITHI, OTpaXkaromue (pu3ndeckne U XuMUYECKUe
CBOMCTBAa TaJOI€HOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C oOOpas3laMu XJIOPUIOB (TaJOTeHUIOB),
O3HAaKOMJICHME C o0pa3mamMu cepbl U €€ COCOUHEHHUSIMU (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJEOMATEpUAIOB), HAOIIOEHNE Tpolecca OOyTIMBaHUS
caxapa IOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XAMHYECKUX  CBOWCTB  pa30aBIEHHON CEpHOW  KHCJIOTHI, MPOBEIICHUE
KaueCTBEHHOW peakiui Ha CcyabpaT-uoH W HaOMIOJeHHe TMpu3HaKa e&
MPOTEKaHMs, 03HAKOMIICHHE C (PU3NYECKUMHU CBOMCTBaMU a30T1a, ¢pocdopa U ux
COeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEpHUAIOB), oOpa3laMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MOJyYeHUEe, COONpaHue, pacrio3HaBaHuEe U
M3yYEHHUE CBOMCTB aMMHUaKa, MPOBEJACHUE KAYECTBEHHBIX pEaKUUi Ha HMOH



ammoHust u  (docdaT-uOH W  U3yYEHHWE TNPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAIOB), H3YUYEHHUE MOJACIECH KPUCTAIITUYECKUX
peméTok anMmaza, rpaduta, QyiepeHa, O3HAKOMJIEHHE C MPOIecCOM
a7copOIMKM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, TOJIydeHHe, coOWpaHHe, paclio3HaBaHWE W W3YYCHUE CBOMCTB
YIJAEKUCIIOT0 Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHHUE IMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelre HeEMeTaUIbl U UX COETUHEHMUSY .

MeTaabl M UX COeINHEHH S

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAIOB Ha
OCHOBAaHMU HMX MOJI0KEHUA B [leproanueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaJIoB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAsl KPUCTAINIMYECKAS PEHIETKA. DIEKTPOXUMHUUYECKUHN PsJl
HanpspKEeHU MeTamioB. Du3nYeckue M XMUMHUUYECKUE CBOMCTBA METAIIOB.
OO6mue crocoObl ToNydeHuss MeTaioB. [loHsATHE O KOpPpO3WMU METaslIoB,
OCHOBHBIE CIOCOOBI 3alMTBl WX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[leounble  MeTayuibl: TosiokeHWe B Ilepuoguueckoid — cucTeMe
xuMHuecKkux 31eMeHToB /. 1. MeHeneeBa, CTpOEHUE UX aTOMOB, HAXOXKICHUE
B mpupojse. Puznueckne W XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuapl U THAPOKCHIBI HAaTpus W Kaius. [IpuMeHeHue IeIoYHbIX
METaIJIOB U UX COCIUHECHUM.

[IlemouyHO3EMENBHBIE MeETaIbl MarHud W KaJIbLMK: TIOJO0XXEHHUE B
[Tepuoguueckoit cucreme xumuueckux odaemeHtoB JI. WM. Mengeneesa,
CTPOCHME HMX aTOMOB, HaxoXJeHue B mnpupoae. Ou3nMyeckne U XUMHYECKHE
CBOWMCTBA MarHusg W Kalbliud. BakHeiine coeauHEHUs Kaiablus (OKCHI,
TUAPOKCHU, coJin). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHEHHS.

AnoMuHui: monokeHue B Ileproanyeckoil cUCTEME XUMHYECKUX
sanementoB JI. M. MeHneneeBa, CTpOCHME aToma, HAXOXKICHUE B MPHUPOJIE.
dusnyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIC CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA ATFOMUAHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpOCHUE aTOMa, HaXOXAEHHUE B mpupoae. PU3ndeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuubl, THAPOKCUIBI M conu xeneza (II) u
xenes3a (III), ux cocta, CBOWCTBA U MOJTYYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ o0paslaMd METAIOB M CIUIaBOB, HX (PU3HUYCCKUMH
CBOWMCTBaMH, HW3y4YCHHUE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbllMs M HaTpUs C BOJIOM (BO3MOXKHO HCIIOJIB30BAaHME BHACOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOBI, MPOIIECCAa TOPEHHUS JKEJe3a B KUCIOPOJIE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
Ka4ECTBCHHBIX PEAKIIMK HA MOHBI: MarHusl, KaJablMsl, ATFOMUHMS, [IMHKA, KEe3a
(I) u xene3a (III), memu (II), HaOmOAEHWE W ONHCAaHHWE MPOIIECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMHU HATpus, Kaausg U Kajablusi (BO3MOXKHO
WCIMOJIb30BaHUE BUJICOMATEPUANIOB), HCClieIOBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AIFOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmue MeTauIbl U UX COEIUHECHUS).

XUMHA U OKPYKAKOIIAA Cpeaa



BemecrBa u Matepuassl B OBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOrax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHNE OKPY KaIoIel cpeapl (mpeaenbHas JOMyCcTuMas
KOHIIeHTpamusi  BemectB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbIE
MaTepHabl).

Meosicnpeomemmnuie ceazu

Peanuzaius mMexXnpeIMEeTHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX
NOHATHM, TaK W TOHSATUM, SBISIIOIIUXCA CUCTEMHBIMU i1 OTHAEJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccupukauus, MNepUOJUYHOCTh, HAOIIOJEHUE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®dusukKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUN 3apsj]l, MPOBOJIHHKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTOSIEMEHT, BEIIECTBO, TeEN0, OO0BEM,
arperaTHo€  COCTOSIHME  BEIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (PU3MUECKue BEJIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTreMa, MUHEPAJIbHbIC
yII0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIHI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pPECYPCHI.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOILETO
o0pa3oBaHus JTOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOM U
BOCIIUTATEIILHOM  JEATEIbHOCTA B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOPMaMH MOBEJACHUS U CIIOCOOCTBYIOT
MpoleccaM CaMOIIO3HAHUS, CAaMOPAa3BUTHS U COLUANTM3ALUN 00 YHYarOIINXCS.

JIM4HOCTHBIE  pe3yibTaTbl  OTPAXAlOT T[OTOBHOCTh  OOydYarommxcs
PYKOBOJICTBOBAThCSI CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA M
paclMpeHre onbiTa AesTENbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpnoTHYeCcKOro BOCIIUTAHUA:

IIEHHOCTHOTO  OTHONIEHUSI K  OTEYECTBEHHOMY  KYJbTYPHOMY,
UCTOPUUECKOMY M HAyYHOMY HACJEIWI0, MOHUMAaHUs 3HAYCHUS XUMUYECKOU
HAyKU B )KM3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTU BIAAETh JOCTOBEPHOU
uHopMalMer O TEPeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHONW XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOICTBE MUpa U OOIIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMS

MPEACTaBICHUS O COLMAIBHBIX HOpPMax W TMPaBHIaX MEXKIMYHOCTHBIX
OTHOLIEHWH B  KOJJIEKTMBE, KOMMYHHMKATHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, y4eOHOMCCIIEeIOBATENBCKOM, TBOPUECKOW M JIPYTruX
BUJAX JIEATEIbHOCTH, TOTOBHOCTU K Pa3HO00pa3HOW COBMECTHOM JEATEIHHOCTH
IIPU BBIMOJIHEHUU YY€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHIITOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO ¥  B3aUMOIIOMOIIM B  Tpolecce dOTol  yueOHOM
NEeATENIbHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE NOBEIAEHUE U TIOCTYNKU CBOUX
TOBapHUIIEH C MO3ULIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIIOLINE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, PEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3AX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHUBBI, HAIPABJICHHbIE HAa MOJYYEHUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOoJuMble mJisi OOBSCHEHUS HAOII0IaeMbIX MPOLECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIICKOW KYIbTYpHI, B
TOM 4YHCJI€ HABBIKOB CaMOCTOSITEbHON padOThl ¢ Y4EOHBIMH TEKCTaMH,
CIIPaBOYHOM  JINTEPAaTypoM, JIOCTyNHBIMHU  TEXHHUYECKHUMHU  CPEACTBAMHU
WH(OPMAITMOHHBIX TEXHOJIOTH;

WHTEpPEC K OOYYCHHWIO M TIO3HAHUWIO, JIOO03HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM00Opa3OBaHUIO, TMPOEKTHOW U  UCCIEAOBATEIbCKOU
TESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH U YPOBHsS 00yYCHUS B
JIaJIbHEUIIIEM;

4) popMupoOBaHNS KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3ZHAHUE MOCIEICTBUI U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHUsi), HEOOXOAMMOCTH COOJIIOACHUSI TMpaBuil  OE30MAaCHOCTU  MpH
oOpaIieHn ¢ XAMUYCCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

S) TPy10BOr0 BOCIIUTAHUS:

HWHTEpeC K MPaKTUUYECKOMY H3Yy4YeHHIO mpodeccuil u Tpylna pazauyHOro
poja, yBaXeHUEe K TPYAY U pe3yJibTaTaM TPYAOBOU JAEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPHMCHCHHS MPEIMETHBIX 3HAHHWHA MO0 XUMHHU, OCO3HAHHBIN BBIOOD
WHJMBUAYabHOW  TPACKTOPUM TMPOAODKEHHMS 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, YyCIemHol TpoPeCCUOHANBHON IEATeIbHOCTU U Pa3BUTHUS
HEOOXOJUMBIX YMEHHM, TOTOBHOCTh aJalTHUPOBAThCA B MPodeCcCHOHATBHON
cpene;

6) PK0JIOrM4eCKOro BOCIIUTAHMS

AKOJIOTUYECKHU 11e7Iec000pa3HOe OTHOIIEHUE K MPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAaHUE IIEHHOCTHU 370POBOT0O
u Oe3omacHoro obpasa »KW3HHU, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMS MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, ITOTy4acMbIC TIPH U3yUYCHUN XUMUU, JISI
peleHus 3ajay, CBSI3aHHBIX C OKPYXaWIIeW MPUPOTHON cpeaou, s
MOBBIIMICHUSI YPOBHSI JKOJOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJOTHYECKOT'O MBIIIICHUS, YMEHHUS PYKOBOJICTBOBATHCS MM
B MTO3HABATENbHON, KOMMYHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocrtaBe meranmpenMETHBIX pPE3YyJIbTATOB BBIIEISIOT 3HAUYMMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHs,
OPUHIINI, TUIMOTEe3a, (akKT, CcHCTeMa, MPOIECC, IKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 OTUX TNpPeaMeToB  (HOpPMHUPOBATH
Npe/ICTaBlieHne O I1EJOCTHOM HAydyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIC
yueOHbIe JeWcTBUs (IMO3HABATENbHBIC, KOMMYHHUKATHUBHBIC, PETyJsTUBHbBIE),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU IEATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TIPH OCBOCHHUH
3HAHHUW: PACKPBIBATH CMBICT XUMHYECKUX TOHITHH (BBIIEISATh UX XapaKTepPHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), UCTIOIH30BaTh
MOHATHS 1St OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBIICHUMN, BRIOMPATh OCHOBAHUS
U KPUTEpUH [JIs1 KIACCU(DHUKAIMU XWMHUYECKHX BEIIECTB U XUMHUYECKUX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBS3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
0 aHAJIOTHH), JACJIaTh BEIBOBI U 3aKITFOUCHUS;

YMEHHE TMPUMEHATh B TMPOIECCE IO3HAHWS TOHATHS (MIPEAMETHBIE U
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B
XAMHH, TPEeoOpa3oBhIBATh IIUPOKO TPUMEHIEMBIE B XUMUU MOJCITbHBIC
MPEACTaBICHUS — XUMUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (opmyia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TI03HABATEITHBHBIX
3amay, C y4€TOM OTUX MOJEIBHBIX TPEJCTAaBICHUN  BBISABIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CICIACTBEHHBIE CBSI3M W NPOTUBOpPEUHUS] B
M3y4aeMbIX Mpolleccax U sIBICHUSX.

Bba3oBble ucciaenoBaTe/ibCKie AeiiCTBUS:

yYMEHHUE HUCTIO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KAayeCTBE OCHOBBI MJig (DOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJ0IaTh 3a XOJIOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (PopMyaupoBaTh 0000IEHUs
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH MH(OOPMAIIUIO
pa3IUYHbIX BUJAOB M (OPM TMPEICTABICHUS, TMOJIYy4aeMyI0 U3 Pa3HbIX
UCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHYECKOrO COJICpIKAHUS,
CIIpaBOYHBIC TMoOCOOHUs, pecypchl MHTepHeTa), KPUTHUYECKH OIICHUBATH
IPOTUBOPECUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI NPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1au OMPEACIEHHOTO THUITA, TPUOOPETEHNE OIbITA
B 00JIaCTH HCIIOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTIO WCIIOJb30BaHUS PA3JIMUHBIX TMOUCKOBBIX
CUCTEM, CAMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpeaCcTaBICHUS
uHbOpMAIMK ¥ WUTIOCTPUPOBAThH pEIlaeMble 3aJayl HECIOXKHBIMH CXEMaMH,
auarpaMMamu, IpyrumMu popMamu rpaduku U UX KOMOUHAIUSIMU;

yMEHHE HCIO0JIb30BaTh M aHAJIM3UPOBaTh B IIpollecce Y4eOHOU u
UCCJIEA0BATENBCKON JEATENbHOCTU uH(pOpMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOpPTa HAa COCTOSIHUE
OKPY’KAIOIIEH MIPUPOTHOM CPEIBI.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHMS 3aJlaBaTh BOMNPOCHI (B Xoj€ auanora u (Wik) JUCKYCCHH) IO
CYLIECTBY 0OCyXJaemMoil TeMmbl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHUS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I03HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JeiaTh MPE3CHTALMIO
pEe3yJbTAaTOB BBIMIOJIHEHUS XHUMHUYECKOTO 3KCIEepUMeHTa (J1abopaTOpHOro
OTIBITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YIE€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBbHOCTH IPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEUCTBUH, OMNpPEACIICHUE KPUTEPUEB IO OIICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI NEATeIbHOCTH, MIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Haubosee 3(hPeKTUBHBIE CIOCOOBI PEIICHUSI YUEOHBIX
U MO3HABaTENbHBIX 3a/]a4, CaMOCTOSITEILHO COCTAaBJISTh WA KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJTyYEHHUS HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKITUSX,
OLIEHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBJICHHOW €U, YMEHUE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTBI, NpeIiaracéMble B YCIOBUH
3aJlaHU M.

NPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeamMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJIECHHOTO JaHHOUW (denepanbHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCA Hay4yHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, cnenuduyeckue IS TpeAMETHOM obnacth «XUMUA», BUIBI
JNEATENbHOCTA IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETaLNH,
nmpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIUSIX.

K xonmy oOydenuss B 8 kijiacce mpeamMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, TPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(oHOPOIHASI U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAS
Macca, MaccoBas J0Ji1 XHUMHUYECKOTO »JJEMEHTa B COCIUHCHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBaHUE, COJIb,
3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas peaKIus,
KJ1accu(puKaIus peakiuii: peakiiuu COeAMHEHUS, PEaKIIUU Pa3IOKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 2K30- U DHJIOTEPMUUYECKHUE
peakIuu, TerioBoi 3(eKT peakiuu, SApo aToMa, JICKTPOHHBIA CIION
aToMa, aTOMHas oOpOuTal b, paAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsT W HENOoJsIpHash KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAs
KOHLICHTpAlIMsI) B paCTBOPE;

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

e WCIIOJIb30BaTh XHMMHUYECKYI) CHMBOJIMKY JUIsI COCTaBJICHHS (OpMyI
BEIIECTB U YPABHCHUI XUMHUYECKUX PEAKIIUN;

e ONpENeNsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSAX, CTEMECHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEMHEHUAX, MPUHAIIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIacCy
COEeIMHEHUN 1o (QopmyliaM, BUJ XUMHUUYECKOW CBSI3M (KOBAJICHTHAS U
VMOHHAs1) B HEOPTaHUYECKUX COECUHEHHUSIX;

e packpeiBath cmbica llepuonnueckoro 3akona [[. M. Mennaeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKOM 3aBUCMMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX OJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUs MACChl BEUIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu30BaTh TadmuMuHylo ¢Gopmy Ilepuoamdeckoii
CHCTEMBl XHMHUYECKUX DJJIEMEHTOB: pa3iuyaTh IIOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nodounast noarpynmna (b-rpymnmna)», mainbie
1 OOJIBIIIE TIEPUOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabmune «llepmonmdeckas cucrteMa XUMHYECKHX diemeHTtoB J[. U.
MenzaeneeBay € YHCIOBBIMH XAaPAKTEPUCTUKAMHU CTPOCHUS ATOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsana  sapa, oOIlee 4Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



K

KIaCCU(PUIIMPOBATh  XUMHUYECKHE  DIIEMEHTBHI,  HEOPTaHMUYECKUE
BEIIECTBA, XUMUUECKHUE PEaKnu (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peaKkIuu BelEeCTB, MO TeII0BOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3NMUYHBIX  KJIACCOB,  TOATBEpXKAas  OMHCAaHWE  MpUMEpaMu
MOJIEKYJIAPHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMUUYECKUX PEAKIIN;
NPOTHO3MPOBAaTh CBOWCTBAa BEIIECTB B  3aBUCMMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTECKAHHS XHUMHYECKUX
IpEeBpaIIeHU B Pa3IMYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO U MOJSIPHYIO MAacChI
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO »3JeMeHTa 1o (opmyie
COCIMHEHHS, MacCOBYIO JIOJII0 BELIECTBA B pPacTBOpE, IMPOBOJUTH
pacuéThl MO0 YPaBHEHHUIO XUMUYECKON PEaKIINH;

NPUMEHSATh OCHOBHBIC OIEpAIMH MBICIUTEIILHON JEATENbHOCTH —
aHanM3 M CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMAaTU3aluIo,
KJIacCU(UKAINIO, BBISBICHUE TMPUYUHHO-CIICJACTBEHHBIX CBS3CH — JIA
W3yYeHUs] CBOWCTB BEIIECTB U XUMUYECKUX PEAKIHUH, €CTECTBEHHO-
Hay4YyHbIE  METOABl  TO3HAHWS —  HAONIOJCHWE, HW3MEpeHHeE,
MO/JICITHPOBAHKE, YKCIIEPUMEHT (peabHBIN M MBICIICHHBIH );

CIeIOBaTh  TpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIamM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSIMH IO BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJYYECHUIO U COOMPAHUIO
razo00pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUTOTOBICHUIO
pacTBOpPOB C  OMNpeNeNEHHOM MaccoBOM J10Jedl  pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATH M MPOBOAUTH XUMHUYECKUE SKCIIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB IMIEJOYEH W  KHUCIOT C  TOMOIIBIO
UHIUKATOPOB (TakMyc, heHondTanenH, METUIIOPAHK U IpyTHe).

KOHIly 0OyueHusi B 9 KJjacce TpEIMETHBIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUN: XUMUYECKUI
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO,
CJI0’)KHOE BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHD
OKHCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
adekT peakiuu, MOJb, MOJSPHBIH OO0OBEM, PACTBOP, AJICKTPOJIHUTHI,
HEAJNEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM UOHHOTO
oOMeHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMBIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCJIUTENb, BOCCTAHOBUTENIb, OKUCIEHHE U  BOCCTAHOBIICHME,
ajoTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBS3b (KOBaJEHTHas,
WOHHAsl, METaJUIMuecKas), KpUCTAJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKLUH, IPEIeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUK BEUIECTB U X MPEBPALCHU;
WCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJMKY JUIsl COCTaBieHUs (opmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONpeAesATh BAJECHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COCIWHEHUAX Pa3JIUYHOIO0 COCTaBa, NPUHAIIEHKHOCTD
BEILIECTB K OMNpEAeIEHHOMY KJIacCy COEIUHEHUU 1Mo ¢opmyiaM, BUJL
XUMUYECKOW CBA3UM (KOBaJEHTHAs, MOHHAs, METa/lInuecKas) B



HEOPTraHUYECKUX COEUHEHUSX, 3apsi] MOHA 0 XMMHUYECKOU (opmyie,
XapakTep CpeAbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COEIMHEHH,
THUII KPUCTAUIMYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona [[. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHME: OMHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbI XUMHUUECKHUX 3JIEMEHTOB:
pasznuyarh MOHATUS «TJaBHas noArpynna (A-rpynmna)» U «noOodHas
noarpynna (b-rpymnma)», manbie u OOJBIIME TEPHUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOPHIE HUMEIOTCS B NEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsii sapa, OOIIee YHCIO HIIEKTPOHOB U
pacrpefieyieHue UX 0 DJJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEUHEHUN B
npesenax MajblX MEpUOJOB U TJIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJaccu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHWYEeCKue
BEIIECTBA, XUMUYECKUE PEAKIIUH (T10 YUCITY U COCTaBY YYaCTBYIOUIUX B
peakiuy BEIIeCTB, MO TEMIOBOMY 3(DQEKTy, M0 M3MEHEHHUIO CTeleHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXKHBIX BEHIECTB, MOATBEpPXkAasi OIMNUCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPABHEHHUS DJIEKTPOIUTHYECKOW IUCCOLMALMM KHUCIOT,
HIeJI0Yed M COJIel, IOJIHBIE W COKpall€HHbIE YpAaBHEHHS peaKuui
MOHHOTO  OOMEHa, YypaBHEHHS  pEaKlMil,  IMOATBEPKAAOIINX
CYILIECTBOBAHHE T€HETUYECKOW CBSI3M MEXKAY BELIECTBAMH Pa3THMUYHBIX
KJIACCOB;

PacCKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHX IPEBPALICHUI B PAa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o (opmyre
COEIMHEHUs, MAacCOBYIO [OJII0 BEUIECTBA B pPacTBOPE, MNPOBOIUTH
pPacy€Thl O YPAaBHEHUIO XUMUUYECKOUN pEeaKIINH;

coOmoaTh  MpaBWia  TOJb30BAHUS  XMMHUYECKOW  TIOCYIOM U
nabopaTopHbIM OOOpYZOBaHUEM, a TaKXKe MpaBwiIa OOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OMBITOB MO TMOIYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHUaKa M YTJIEKUCIIOrO rasa);

IPOBOJIUTh  PEAKLIHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pPa3IMYHBIX BELIECTB: pPAaClO3HAaBaTh OMNBITHBIM NYTEM  XJIOPHU-,
Opomun-, womua-, KapOonar-, ¢Qocdar-, cunukar-, cynbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI MU MOHBI M3YYEHHBIX METaJIJIOB,
NPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHOW JIESITEIbHOCTH —
aHalu3 W CHHTE3, CpaBHEHHE, O00O0OIIeHHWE, CHUCTeMaTHU3alIUIo,
BBISIBJICHHE MPUYUHHO-CIIECICTBEHHBIX CBSI3€ — JJI1 U3y4EHUs] CBOMCTB
BEIIECTB U XUMHUYECKUX PpEaKIUH, €CTECTBEHHO-HAYyUYHbIE METObI



MO3HaHUs — HaOJIOJIEHNEe, U3MEPEHUE, MOJIETUPOBAHNUE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoThI
Paszgea 1. IleppoHayasibHble XUMHYECKHE MIOHATUHSA
XUMHs — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS s 5 bubnuorexa [JOK
' U MIPAKTHUYECKOU https://m.edsoo.ru/7f41837¢
JESITEILHOCTH YEJI0BEKA
12 BemiecTBa 1 XuMu4eckue 15 1 bu6mmoreka [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4eCKNX BellecTB
)1 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837¢
29 Bopopon.Ilonsitue o g ! bubnuoreka [IOK
’ KHMCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopebl. 5 1 ! bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIAaCCHI
bu6mmoreka [JOK
2.4 HEOPraHUYECKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c




Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummnieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6mmoreka [IOK

3.1 XUMHWYECKUX DIIEMEHTOB
7 https://m.edsoo.ru/7f41837¢

. . Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

39 OKHCIUTETHHO- g : bu6moreka [IOK
’ BOCCTAaHOBHUTCIIBbHBIC https://m.edsoo.ru/7f41837¢
peakuuun
bu6mmoreka [IOK
Hroro no pazneny 15
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa TOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 68 4 5




9 KUIIACC

HauMeHoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesaoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUN
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH s : bubnuoreka [IOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHEBIE
bu6moreka [IOK
1.2 3aKOHOMEPHOCTH 4
. https://m.edsoo.ru/7f41a636
XUMHUYECKUX PeaKIil
DJIEKTPOJIUTHYECKAS
13 IIUCCOLINALIN. g 1 ! bu6mmoreka [IOK
' XUMUYECKUE PEaKIU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO0111ast XapaKTepUCTHKA
P P bubnuoreka [JOK
2.1 XUMHAYECKHAX DIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. I'anorens
OO0111ast XapaKTepUCTHKA
P p bu6mmoreka [JOK
2.2 XUMHUYECKHUX DJIIEMEHTOB 6

VIA-rpynner. Cepa u e€

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




COCIMHEHUS
OOmast xapakTepuCcTUKa
)3 XUMHUYECKHX JIEMEHTOB ; bu6mmoreka [{OK
' VA-rpymmsl. A3oT, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COCTMHCHHUS
OO01as XxapakTepucTUKa
XUMHYECKHX DJIIEMEHTOB Eub 110K
nonorexa
2.4 IVA-rpynnel. Yriepon n
p}:n POl 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTMHCHUS
Hroro mo pazgeny 25
Pa3znen 3. Mera/uibl M UX COeIUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edsoo.ru/7f41a636
30 Baxneiinme MmeTaibl 1 16 bubnuorexa [JOK
' WX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus v oKpy:Kamomas cpeaa
41 BemmecTBa u Mmarepuarnel B 3 bubnuoreka [JOK
' JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Wroro no pazgeny 3
PesepBHOE Bpemst 3 bubmorexa OK
P p https://m.edsoo.ru/7f41a636




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Ne n/m Tema ypoka JJ1eKTPOHHEBIE N POBLIE 00pPa30BaTEJIbHBIE PECcypPChl
yp KoaunyecTBO yacoB P uHpp P pecyp
KourpoJanHbie IIpakTHueckue
Bcero P P
padoThl padoThI
IIpenmet xumun. Poin XumMuu B
pel 1 Bu6mroreka LOK hitps://m.cdsoo.ru/ff0d210c
JKU3HU YeaoBeKka. Tena 1 BelecTBa
ITousiTre 0 MeTOaX MO3HAHUS B
A 1 Bu6miorexa [JOK hitps://m.edsoo.ru/ff0d227¢
XAMUAU
[IpaxTueckas padorta Ne 1 «IIpasuia
a0OTHI B Ta0OPATOPHUU U IIPUEMBI
P paTop P 1 Bu6mmorexa LIOK hitps://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM
Yucrtele BemecTsa U cmecu. CriocoObl
. . 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
paszeneHust cMece
[IpakTuueckas padota Ne 2
«Pa3nenenne cmeceit (Ha mpumepe 1 bubnuoteka [{OK https:/m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
ATOMBI 1 MOJIEKYJIbI 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6¢
XUMHUUECKUE DIIEMEHTEI. 3HAKHU
1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2be8
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB
[IpocThle U coKHBIE BEllleCTBA 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubnuoreka LIOK https:/m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BEICCTB.

1
0 Xummueckas popmyia. BareHTHOCTD bubnuoreka [{OK https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JICMEHTOB
1 OTHOcHUTENbHAS aTOMHAs Macca.
bubnuoreka LIOK https://m.edsoo.ru/ff0d323¢
1 OTHOCHUTENBHAS MOJIEKYJISIpHAst Macca
1 MaccoBas 10Jis1 XUMHAYECKOTO
A bu6mmoreka [IOK https://m.edsoo.ru/ff0d350c
2 3JIEMEHTa B COCAUHCHUH
1 Konunuectso Bemecra. MoJib.
bu6mmoreka [IOK https://m.edsoo.ru/ff0d5230
3 Moumnsiprast macca
1 DOu3nveCcKue U XUMUYECKHE SIBIICHUSI.
bu6mmoreka [{OK https://m.edsoo.ru/ff0d37fa
4 XuMu4ecKasi peakius
1 [Ipu3Haku 1 yCcaoBus MPOTEKAHUS
p Y 1P Bu6mmorexa LIOK hitps://m.edsoo.ru/ff0d3al6
5 XUMHUYECKUX PEAKITUN
1 3aKOH COXpaHEHHSI MACChl BEIIECTB.
P . bu6moreka LIOK https://m.edsoo.ru/ff0d3b88
6 XUMHUYECKUE YPAaBHCHHUS
| Brruncienust KoaudecTBa, MacChl
. BEIIECTBA M0 YPABHEHUSIM bubnuoteka [{OK https:/m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
| Knaccudukanus XxuMmuaeckux
2 peakiuii (CoeAMHEHUS, PA3JI0KEHHUS, bubmuoreka L{OK https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMEHa)
| M. B. JIoMOHOCOB — y4€HBIii-
9 sHIKIIoneaucT. O0oO0ImeHne nu bu6mmoreka LIOK https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
2 KontponbHas padota Nel o teme
P P Bubmiorexa [IOK https://m.edsoo.ru/ff0d4290
0 «BerecTBa 1 XUMUYECKUE PEAKIIUN»




Bo3ayx — cmech razos. Cocras

? Bo3yxa. Kucinopon — snemeHT u bubnuoreka [{OK https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
) DU3NYECKUE U XUMUYECKUE CBOMCTBA
) KHCII0po/ia (peaKkMu OKUCIICHHUS, bubnuoreka L{OK https:/m.edsoo.ru/ff0d4614
ropenue). [lonsitue 006 oxcuaax
) CriocoObl nostydeHus: KUCI0po/ia B
3 a00paTOPUH U MPOMBIIIIICHHOCTH. bubnuoteka [{OK https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoi
2 | Peaxuui, MOHSTHE 0 Bu6miorexa [JOK hitps://m.edsoo.ru/ff0d4790
4 TEPMOXUMHUIECCKOM YpaBHEHHUH, 3K30-
1 DHIOTEPMUYECKUX PEAKIUIX
) TommBo (HedTh, yroiabs U METaH).
5 3arpsi3HEeHHe BO3IyXa, CITIOCOOBI €ro bubnuoteka [{OK https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaILeHUs
[IpakTrueckas padota Ne 3 o Teme
2
6 «[Tonmyuenue u cobupanue ) bubnmuoteka [{OK https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE ero CBOMCTBY»
2 Bozxopox — snement u npocroe bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0
7 BemecTBO. HaxoxaeHue B mpupo/ie
2 Ou3nyecKue U XUMHUIECKHE CBONCTBA
bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0
8 BoJiopoa. [Ipumenenue Bogopoaa
g ITonaTtue o KuCIOTax M COJISIX bubnuoteka [{OK https:/m.edsoo.ru/ff0d50d2
3 CriocoOsI mostydeHus: BOAOPOia B bubmmoreka [{OK https://m.edsoo.ru/ff0d4dd0




0 nabopaTopuu
3 [Ipaktudeckas padora Ne 4 o teme
) «Ilonmyuenue u cobupanue BOI0PO/Ia, bubnuoteka [{OK https://m.edsoo.ru/ff0d4f42
W3yYEHHE Er0 CBOMCTB)
3 MonspHblii 006EM Ta30B. 3aKOH
P Bubmiorexa LIOK hitps://m.edsoo.ru/ff0d542e
2 ABoraapo
3 Brrunciaenus 00n€Ma, KOJIM4YecTBa
3 BEIIECTBA Ia3a M0 €ro U3BECTHOMY bubnuoreka [{OK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA TN 00BEMY
3 Boraucienus 006EMOB Tra3oB 110
4 YPAaBHEHUIO PEAKIIMKU Ha OCHOBE bubmuoreka [{OK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B
3 duU3nYECKUEe U XUMUYECKUE CBOMCTBA
bu6mmoreka IIOK https://m.edsoo.ru/ff0d587a
5 BOJIBI
3 CocraB ocHoBanuid. [Tonsitue 06
bu6moreka [IOK https://m.edsoo.ru/ff0d59e2
6 WHJIMKATOpax
Bona kak pactBoputes.
3 Hacsiiienabie 1 HEHACHIIIICHHBIS
- o bu6mmoreka LIOK https://m.edsoo.ru/ff0d5b40
7 pacTBopbl. MaccoBas J10Jis BellecTBa
B pacTBOpe
[Ipaktuueckas padora Ne 5 mo Teme
3 «IIpuroToBieHHE PaCTBOPOB C
P . . P up . bu6mmoreka LIOK https://m.edsoo.ru/ff0d5eba
8 omnpeneaEHHON MacCOBOM JI0JICH
PacTBOPEHHOTO BEIIECTBAY
3 KonTtponbHas padota Ne2 o teme
p P bu6mmoreka LIOK https://m.edsoo.ru/ff0d6342
9 «Kucnopoa. Bompopoa. Boga»




4 Oxcuapl: cOCTaB, KlacCH(pHUKAIIH,
A Puicar BuGnorexa [TOK https://m.edsoo.ru/ff0d664e
0 HOMEHKJIaTypa
4 [Tosmydyenune u XMMHYECKUE CBOMCTBA
) KHCJIOTHBIX, OCHOBHBIX B bubmnoreka LIOK https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHUS: COCTaB, KIacCH(UKALINA,
Puican bu6mmoreka LIOK https://m.edsoo.ru/ff0d67ca
2 HOMEHKJIaTypa
4 IlonydyeHne n XMMHUYECKHE CBOMCTBA
v . bu6mmoreka LIOK https://m.edsoo.ru/ff0d67ca
3 OCHOBaHMI
4 Kucnotsr: cocras, knaccudukanms,
bu6mmoreka [IOK https://m.edsoo.ru/ffOdfee2
4 HOMEHKJIaTypa
4 IlonydyeHnne n XMMHUYECKHE CBOMCTBA
e bu6moreka [IOK https://m.edsoo.ru/ffOdfee2
5 KHCJIOT
4 Conu (cpenHue): HOMEHKIATypa,
6 CIOCOOBI MOTyYEHU S, XUMUYICCKHE bubnuoteka [{OK https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padota Ne 6. Permenue
4 SKCIICPUMEHTAIBHBIX 3a7a4 110 TEME
P s bu6mmoreka LIOK https://m.edsoo.ru/00ad9b7¢
7 «OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIUHEHUIN
4 ['eneTndeckas CBsI3b MEXK]Y KJIaccaMH
y . bu6mmoreka LIOK https://m.edsoo.ru/00ad9a50
8 HEOPraHUYECKHX COCTMHCHHUI
4 O0001IcHNE B CHCTEMAaTH3aLIH
Hvl H bu6mmoreka LIOK https://m.edsoo.ru/00ad9cb2
9 3HaHUU
5 KonTpoinbHas padota Ne3 1o Teme
" p p bu6mmoreka LIOK https://m.edsoo.ru/00ad9ela
0 OCHOBHBIE KJIaCChl HEOPraHUYECKUX




coequHeHun"

[TepBbie MOMBITKH KIacCUpUKAIIIT

5
) XUMHUYCCKUX 3JIEMEHTOB. IIoHsATHE O bubmnoreka LIOK https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
5 Ilepnoauueckas cucteMa
P bu6mmoreka IIOK https://m.edsoo.ru/00ada52c
2 XUMHUYeCKnX deMeHToB 1. Y.
MenneneeBa
5
3 [Iepuoasl, rpynmsl, TOATPYIIIBI bubnuoreka [{OK https://m.edsoo.ru/00ada52¢
5 Crtpoenue atomoB. CocTaB aTOMHBIX
bu6moreka [IOK https://m.edsoo.ru/00ada342
4 saep. M3oTomnsl
5 CtpoeHue AIIeKTPOHHBIX 000JI0UeK
5 aToMOB 3JieMeHTOB [leproauueckoil bu6mmoreka IIOK https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
5 DJIEMEHTA 110 €r0 MOJI0KEHUIO B
N bu6mmoreka LIOK https://m.edsoo.ru/00ada824
6 [Tepuoanueckoit cucreme /1. U.
Meupeneena
3nauenue [leproauyeckoro 3akoHa
5 JISL Pa3BUTHUS HAYKU U IPAKTUKU. J1.
AP YK . pv A bu6mmoreka LIOK https://m.edsoo.ru/00ada96e
7 N. MenpaeneeB — y4€HbIl, I1e1aror 1
IPpaKJIaHUH
5 ONEeKTPOOTPHIIATEILHOCTE aTOMOB
pooTpHI bu6mmoreka LIOK https://m.edsoo.ru/00adaab8
8 XUMHYECKUX DJIEMEHTOB
5 HNonHas xuMuieckast CBA3b bubmuoteka I{OK https://m.edsoo.ru/00adac34




KoBanenTHas MoJIsIpHad XUMHUYCCKas

9
6
1 bubnuoreka L1OK https://m.edsoo.ru/00adaab8
0 CBSI3b
6 KoBanentHnas neno a
BAJICHTHAA HEMOApHAA 1 bubmauoreka LOK https://m.edsoo.ru/00adaab9
1 XUMHUYECKas CBSI3b
6
) CreneHb OKUCICHUS 1 bu6mmoreka [{OK https://m.edsoo.ru/00adae28
6 OKHCIIMTEITEHO-BOCCTAHOBHUTE e
(HCTHTEIRHOBOCCTAHOBITENLHAL 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb076
3 peakuuu
6
4 OKHCIUTEN U BOCCTAaHOBUTEIN 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb076
Kontponbras padota Ned4 o teme
6
5 «CTtpoeHue aToma. XUMHUYECKast 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb486
CBS3bY»
6 Pese i ypok. O000IIIeHNE
PBHDIH YpOK fH e 1 bu6mmoreka IIOK https://m.edsoo.ru/00adb33c
6 CHCTEMAaTHU3aIis 3HAaHUH
6 PesepBHsblii ypok. O0001IEHIE 1
p P EH 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9cb2
7 CHCTEMAaTHU3aIus 3HAaHUH
6 PesepBurblii ypok. O0001IEHIE 1
p P EH 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d61c6
8 CHCTEMAaTH3aIus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10O 68 4

[TPOTPAMME




9 KUIIACC

Ne i/ Tema ypoka Dy1eKTPOHHBbIE HU(POBbIe 00pa3oBaTeIbHbIE PECYPCHI
yp KoanyecTBO 4acoB P bp P pecyp
KonTtpoJbHbie IIpakTH4eckue
Bceero
padoThI padoThI
[Iepnoanyeckuil 3aK0H.
Ilepuoauueckas cuctema
P 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb59e
XUMHUYECKnX djieMeHToB []. 1.
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHCHUU CBOWCTB
1 bu6mmoreka [IOK https://m.edsoo.ru/00adb6b6

XUMUYECKUX JJIEMEHTOB
MEPBBIX TPEX MTEPUOTOB

Knaccudukanus u
HOMEHKJIaTypa 1 bu6mmoreka IIOK https://m.edsoo.ru/00adb7e2
HEOPraHMYECKHUX BEIIECCTB

Bunel xuMuuyeckou CBA3U U
THUIBI KPUCTATUTUYECKHUX 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbac6
pEmETOK

Kontponbras padorta Nel no
teme «IloBTOpenue u
yriayOiieHne 3HaHu’ 1 1
OCHOBHBIX Pa3/IelioB Kypca 8
KJ1acca»

Knaccudukarnus XuMUYeCKUX 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbcb0




peaKLuii 10 pa3InYHbIM
MIpU3HAKaM

[TonsaTHE 0 ckOpOCTH
XUMHUYECKON PEaAKIUU.
[IoHATHE O TOMOTEHHBIX U
TeTEPOre€HHBIX PEAKIIHIX

bubnnoreka LOK https://m.edsoo.ru/00adbe9a

[ToHATHE O XUMHUYECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh
XUMUYECKON PEaKIUU U
MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

bu6mmoreka [IOK https://m.edsoo.ru/00adc28¢

OKHCIIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKITUN

bu6mmoreka LIOK https://m.edsoo.ru/00adcade

10

Teopust 37IEKTPOTUTUYECKOIN
nuccouuanuu. CUIbHbBIE U
ci1abble AIIEKTPOJIUTHI

bu6mmoreka IIOK https://m.edsoo.ru/00adcd68

11

HNonnbie ypaBHEHUS peakuid

bu6mmoreka LIOK https://m.edsoo.ru/00add448

12

XUMHUYEeCKHe CBOMCTBA KHCIIOT
M OCHOBAaHHUH B CBETE
MpEeACTaBICHUI 00
ANEKTPOJIUTUYECKON
JIHACCOLAAIIN

bu6mmoreka LIOK https://m.edsoo.ru/00add5d8

13

XMUMHYECKHE CBOMCTBA COJIEN
B CBETE MPECTaBICHUI 00
AIEKTPOJIUTAYECKON

bu6mmoreka [IOK https://m.edsoo.ru/00add8b2




JUucconuranuuu

14

[TonsiTue 0 ruapoIU3e coJien

bubnnoreka LOK https://m.edsoo.ru/00add9d4

15

O06o061IeHNE U
cUCTeEMAaTHU3alus 3HAaHNI

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

16

[IpakTueckas padora Ne 1.
«Pemenune
OKCIICPUMCHTAJIBHBIX 3a1a4»

bu6mmoreka LIOK https://m.edsoo.ru/00addbfa

17

KonTpomasnas pabora Ne2 no
Teme «IJEKTPOJTUTHYECKAS
qucconranys. XuMu4ecKue
peaKIfu B paCTBOPAX»

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

18

OO1as XxapakTepucTuKa
rajioreHoB. XUMHUYECKHE
CBOICTBa Ha MPUMEPE XJIopa

bu6mmoreka IIOK https://m.edsoo.ru/00addfe2

19

XnopoBogopoa. Consanas
KUCJIOTA, XUMUYECKHE
CBOMCTBA, MOJTYYCHHE,
MIPUMEHEHHE

bu6mmoreka LIOK https://m.edsoo.ru/00adel04

20

[TpakTruueckas padota Ne 2 o
teMe «IlonydyeHnue consHo
KHUCTIOTBI, U3yYeHUE €&
CBOMCTB»

bu6mmoreka LIOK https://m.edsoo.ru/00ade348

21

Bbruunciienus o ypaBHEHUsIM
XMUMHUYECKUX peaKlui, eclu
OJIMH U3 PEeareHTOB JIaH B
HU30BITKE

bu6mmoreka LIOK https://m.edsoo.ru/00ade488




22

OO1ast xapakTepuCTUKa
anemMeHTOB VIA-rpymnmsl

bubnunoreka LOK https://m.edsoo.ru/00ade64a

23

AnnotponHsie MoU(pUKaLUN
cepnl. Haxoxnenue cepsol u €€
COEIMHEHUH B MIPUPOJE.
XHAMHYECKUE CBOMCTBA CEPBI

bubnnoreka LOK https://m.edsoo.ru/00ade64a

24

CepoBoa0po1, CTPOCHHUE,
(1)I/I3I/I‘-I€CKI/I€ U XUMHUYCCKHUEC
CBOICTBa

bu6mmoreka IIOK https://m.edsoo.ru/00ade802

25

Oxcunpl cepbl. CepHas

KHCTI0Ta, (PU3HYECKUe U
XAMHYECKHE CBOIICTBA,

IIPUMEHEHHE

bu6moreka [{OK https://m.edsoo.ru/00adea28

26

XUMHUYECKUE PEAKIINH,
JeKalue B OCHOBE
MIPOMBIIIJICHHOTO Crioco0a
MOJIy4EHUS] CEPHOMN KUCIIOTBI.
XUMHYECKOe 3arpsi3HeHne
OKpY’Karollel cpe/ibl
COEJIMHEHUSIMHU CEpBI

bu6mmoreka LIOK https://m.edsoo.ru/00adec8a

27

Brrunciaenune maccoBoit JOJIN
BbIXOJa MPOAYKTA pCaKIIun

bu6mmoreka LIOK https://m.edsoo.ru/00adec8a

28

OO1as xapakTepuCTHUKa
IEMEHTOB V A-rpynimsl. A30T,
pacnpoCTpaHEHUE B IPUPOJE,
¢bu3nyeckrue 1 XUMHUYECKHUE

bu6mmoreka LIOK https://m.edsoo.ru/00adeea6




CBOICTBA

29

AmMmuak, ero ¢usnueckue u
XUMHYECKHE CBOMCTBA,
MIOJIy4Y€HUE U PUMEHEHNE

bubmnoreka LHOK https://m.edsoo.ru/00adf004

30

[IpaxTrueckas padora Ne 3 no
teme «llonmyuenne ammuaka,
W3yYEHHE €r0 CBOMCTB)

bu6mmoreka [{OK https://m.edsoo.ru/00adf180

31

A3oTHaAg KHCJOTa, €€
CI)I/ISI/I‘—IGCKI/I@ U XUMHUYCCKHEC
CBOIiCTBa

bu6moreka [IOK https://m.edsoo.ru/00adf306

32

Hcnonp30BaHne HUTPATOB U
coJIell aMMOHMS B KAUECTBE
MHHEPAJIBHBIX YI00pECHHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKarolEen Cpeibl
COEIMHEHUSIMU a30Ta

bu6mmoreka [IOK https://m.edsoo.ru/00adf518

33

docdop. Oxcua pocdopa (V)
u pochopHas kucnoTa,
bu3nvecKkue U XUMHUECKUE
CBOWCTBA, MOJTyYCHUE

bu6mmoreka LIOK https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue dpocdaTtoB B
KayeCcTBE MUHEPATbHBIX
ynoopeHuil. 3arps3HeHue
IIPUPOJHOM cpenibl pocdaTtamu

bu6mmoreka LIOK https://m.edsoo.ru/00adfc20

35

VYriepon, pacipocTpaHEHUE B
npupoje, puzndyeckue u

bu6mmoreka LIOK https://m.edsoo.ru/00adfd9c




XUMHYECKHUE CBOUCTBA

36

Oxcuppl yriaepoaa, ux
(bu3HUYeCKre U XUMUICCKHEC
CBOMCTBA. DKOJIOTUYECKHE
MpOOJIeMBI, CBSI3aHHBIC C
okcusom yriepona (IV)

bubnuoreka L1OK https://m.edsoo.ru/00adfebe

37

VYronpHasa KACIOTA U €€ COJIN

bu6mmoreka LIOK https://m.edsoo.ru/00ae006¢

38

[IpaxTrueckas padora Ne 4 o
teme "[lonyyenue
YIJIEKHUCIIOTO Tas3a.
KauectBenHnas peakuus Ha
KapOoHaT-uOH"

bu6mmoreka IIOK https://m.edsoo.ru/00ae027¢

39

[lepBoHauanbHble TOHATHUS 00
OpraHMYECKUX BEIIEeCTBaX KaK
0 COEIMHEHUSAX yriepoaa

bu6mmoreka IIOK https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero coequHeHns

bu6mmoreka IIOK https://m.edsoo.ru/00ae080a

41

[TpakTrueckas padota Ne 5.
Pewrenne
AKCIEPUMEHTAIbHBIX 33/1a4 10
TeMe «Baxueime
HEMETAJLIbl U UX COCTUHEHUS

bu6mmoreka LIOK https://m.edsoo.ru/00ae0bf2

42

Kontponbras padoTa Ne3 o
TeMe «Baxueime
HEMETAJUIbl U UX COCTUHEHUSD)

bu6mmoreka LIOK https://m.edsoo.ru/00ae0el8

43

OO1as xapakTepuCTHUKA
XUMHUYECKUX DJIEMEHTOB —

bu6mmoreka LIOK https://m.edsoo.ru/00ael03e




MeTaioB. MeTramindeckas
CBSI3b M METAJNIMYECKAs
KPUCTaJUINYECKasl pELIETKA.
du3nyeckre CBOMCTBA
METaJIJIOB

44

XuMHYecKre CBOMCTBA
METAaJIJIOB.
DNEeKTPOXUMHUYECKUHN DS
HaIpsHKEHUH METaJUIOB

bu6mmoreka [IOK https://m.edsoo.ru/00ael 156

45

O61ue crnocoOb! NOTy4YeHUs
MeTajioB. CINIaBEL
BBI'—II/ICJ'IGHI/I?I 10 ypaBHCHI/ISIM
XHUMHYECKUX PEaKIni, eClin
OJIMH U3 PEareHTOB COJICPIKHUT
MIPUMECH

bu6mmoreka [IOK https://m.edsoo.ru/00ael 156

46

[TonsiTue o koppo3uu
METaJJIOB

bu6mmoreka IIOK https://m.edsoo.ru/00ael278

47

Illenoynbie METaJIIbI

bu6mmoreka LIOK https://m.edsoo.ru/00ael4b2

48

OKCcHIIBI U THIPOKCHIBI
HATpUs U KaJus

bu6mmoreka LIOK https://m.edsoo.ru/00ael4b2

49

Il{emo4yHO3EMETBHBIE METAIIIBI
— KaJIBIUHA ¥ MarHui

bu6mmoreka LIOK https://m.edsoo.ru/00ael5e8

50

Baxueiimme coequHeHus
KaJIbIHS

bu6mmoreka LIOK https://m.edsoo.ru/00ael5e8

51

O06006111EHNE U
CHUCTEMATHU3ALM 3HAHUMN




52

JKECTKOCTE BOABI U CIIOCOOBI
€€ yCTpaHEHHUs

bubmnoreka LIOK https://m.edsoo.ru/00ae1886

53

[Ipaktugeckas padora Ne 6 o
teMe "YKEcTKoCTh BOJIBI U
MeTO/1bl €€ ycTpaHeHus"

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

54

ATOMUHUN

bu6mmoreka LIOK https://m.edsoo.ru/00aelc64

55

AmpoTepHbIe cBOlCTBa
OKCHJIa U THJIPOKCH]IA

bu6mmoreka LIOK https://m.edsoo.ru/00aelc64

56

Keixeso

bu6mmoreka IIOK https://m.edsoo.ru/00aeld86

57

OKcupl, THAPOKCUABI U COTTU
xene3a (II) u xxemnesa (I11)

bu6mmoreka [{OK https://m.edsoo.ru/00ae35e6

58

O060011eHNEe U
cucTeMaTu3anys 3HaHu|

59

[TpakTruueckas pabota Ne 7.
Pemenne
AKCIIEPUMEHTAJILHBIX 3324 10
TeMe «BakHelmme MeTauibl 1
HX COEIUHEHU»

bu6mmoreka LIOK https://m.edsoo.ru/00ae3ded

60

Bbruncnenus no ypaBHeHUsIM
XUMUYECKUX PEaKIHii, ecliu
OJIUH U3 PEareHTOB JIaH B
U30BITKE WIN COACPIKUT
npumMecH. Beruncnenus
MaccOBOM JJOJIM BBIXOJ1a
IPOAYKTa peaKkiuu

bu6mmoreka LIOK https://m.edsoo.ru/00ael 750

61

O06006111EHNE U




cUCTeEMAaTU3alus 3HaHUN

KonTponasnas pabora Ne4 no

62 TeMe «Bakuenme MeTaJuIbl U 1
HX COCIUHCHHUS
BemecrBa u matepuainsl B

63 | TOBCEAHEBHOM KH3HU 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae3f50
YeIIoBeKa
XuMHYECKOe 3arpsi3HeHUE

64 . P 1 bu6mmoreka [IOK https://m.edsoo.ru/00ae4270
OKPYXKAFOIIEH CpeJIb
Ponp xuMuu B pelieHnun

65 P 1 bu6mmoreka [IOK https://m.edsoo.ru/00ae4270
AKOJIOTMYECKUX MPOOIEM
PesepBubIit ypok. O600meHme

66 P M Hlv 1 bu6mmoreka IIOK https://m.edsoo.ru/00ae0d0a
Y CHCTEeMAaTH3aIus 3HAaHU I
PeseprubIil ypok. O600meHne

67 . 1 bu6mmoreka [IOK https://m.edsoo.ru/00adb33c
Y CHCTEeMAaTH3alus 3HAaHU I
PesepBubiii ypok. O600meHne

68 PBHBIM YP e 1 Bu6miorexa LIOK hitps://m.edsoo.ru/00ad9cb?2
Y CHCTEeMAaTH3allus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB 68 ;
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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