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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TPEOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTebHOM IpOrpaMMBbl OCHOBHOT'O o011ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a takxke Ha ocHOBe (enepanbHON paboueit
MporpaMMbl BOCIUTAHUS U C YYETOM KOHIEMIMHM TMpernojaBaHusi y4eOHOro
npeamera «XUMHS» B 00pa3oBaTelbHbIX —opraHusauusx Poccuiickoit
denepaunu.

[Iporpamma mo xumuu HaéT MpENCTABICHUE O IENsIX, 00IIeil cTpareruu
oOy4eHUsl, BOCIHTAHUS U Pa3BUTUS OOYYAIOIIUXCSA CPEACTBAMU Y4eOHOTO
npeaMeTa,  yCTaHaBJIMBaeT  o0s3aTeIbHOE  NPEAMETHOE  COJACpIKAaHUE,
peayCMaTPUBAET PACTIPEICIICHHE €ro Mo KjiaccaM U CTPYKTypHpPOBaHHE TIO
pazzienaM M TeMaM MPOTpaMMbl MO XHWMHH, OMPENETSeT KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEH/TyEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XUMHUU C Y4E€TOM MEXKIPEIMETHBIX H
BHYTPUIIPEAMETHBIX  CBsA3€H, JIOTMKKM Yy4eOHOro TIpollecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydaloluXcs, OMpeneNsieT BO3MOXKHOCTH TpenMera s
peanuzanuu TpeOOBaHMM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTenbHOM
IpOorpaMMbl HAa YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHus, a Takxke TpeOoBaHUI
K pe3yjbTaTaM OOyuYeHHs XMMHUU Ha YpOBHE IeJied H3y4eHHs TpeaMeTa Hu
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHON AESTEIBHOCTH OOYYaroIIerocs Io
OCBOCHHUIO YU4EOHOTO COJIEP KAHMS.

3HaHWE XUMUU CIYKUT OCHOBOM st (DOPMHUPOBAHMSI MUPOBO33PECHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEPUAIILHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT GOpMHUPYEMbIE XUMHUEH MPE/ICTABICHUS O B3aMMOIPEBPAIICHUIX
SHEPTrUu U 00 SBOJIOIUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TJIOOAIBHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M 9KOJIOTUYECKON 6€30MacHOCTH, TPOOIEM 3paBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH IS CaMOpa3BUTHUS W
dbopMupoBaHUs KyJbTYpPhl JIMYHOCTH, €€ oOmed u (QyHKIHOHAIBHOU
IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUSI U TBOPUECKUX CIIOCOOHOCTEN
OoOydJaromMXCcs, HABBIKOB WX CaMOCTOSITEIIbHOW y4eOHOW JesATeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HUCCIEAOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KakK B
MOBCE/IHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHON EATEeIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYUYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETOCTHOTO B3IUIsila HA €IMHCTBO TMPHUPOJBI W  YEJIOBEKa, SIBIACTCS
OTBETCTBEHHBIM 3TArloM B (DOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K TPUPOJE, K UEIOBEKy, BHOCUT CBOW BKJIaa B
HKOJIOTMYECKOe 00pa3zoBaHue 00ydarouuxcs.

JlanHble HampaBieHUs B 0OYYEHUH XUMHUHU OO0ECIEUMBAIOTCS CreUu(UKO
colepKaHMusl y4eOHOTro TMpeaMeTa, KOTOPBIM  SIBIAETCS  MEeJaroruuecku
aJanTHPOBAaHHBIM OTpa)K€HHEM 0a30BOM HAYKW XMMHH Ha OINpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIIETO 0Opa30BaHHS OPUEHTHUPOBAH
HAa OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMBbl IEPBOHAYATBHBIX TOHSATUA XUMHUH,
OCHOB HEOPTaHWYECKOM XUMUM U HEKOTOPBIX OTIEIBbHBIX 3HAYMMBIX TMOHSITHI
OpraHUYeCKOM XMUMUHU.

Crpykrypa coaepkaHusi IporpaMMBbl 10 XUMHUH C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 nojxozaa k €€ nzydeHuto. CopepxxaHue CKIaJbIBACTCA U3 CUCTEMBbI
HNOHATUMA O XHUMHYECKOM DJIEMEHTE M BEIIECTBE W CHUCTEMBI MOHITHH O
XUMHYeCKor peakiuu. O0e 3TH CHCTeMBbl CTPYKTYpHO OpraHU30BaHbI II0
OPUHUMUITY TOCJIENIO0BATENBHOTO PAa3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA
XUMUU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeAcTaBICHUN 00 DICKTPOJUTHYECKON ITUCCOIMAIMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHHS PACCMATPUBAIOTCSI HA OCHOBE AMIHMPUYECKHU
MOJIYYCHHBIX W OCMBICJIICHHBIX (DAaKTOB, Pa3BUBAIOTCSA TOCIEAOBATEIIBHO OT
OTHOTO ypOBHA K JAPYrOMY, BBHINOJNHAS (YHKIUU OOBACHEHHS U
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOJTYUYEHHS U3YyYaeMbIX BEIIECTB.

OcBoeHre mporpaMMbl IO XUMHUU CHOCOOCTBYET (POPMHPOBAHUIO
MPEJCTABICHASI O XMMHUYECKOM COCTAaBISIIOIIEH HAy4YHOM KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOUN MPUPOIbl, IECHHOCTHOTO OTHOLICHUS] K HAYYHOMY 3HAHUIO
Y METOJlaM MO3HAaHUS B Hayke. M3yueHrne XMMUU NPOUCXOAUT C MPUBICUCHUEM



3HAaHUW U3 paHee HU3YYEHHBIX Y4EOHBIX MpenMeToB: «OKpYKaroluuid MUpm,
«buonorus. 5—7 kinaccel» u «duszuka. 7 Kiaccy.

[Ipu wu3yyeHUHM XUMUU TPOUCXOAUT (GOPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKOW  HAyKM Kak  O00JIaCTH  COBPEMEHHOIO0  €CTECTBO3HAHMS,
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB
MUPOBOM KYJIBTYphl. 3ajadya y4eOHOrO MHpeaMeTa COCTOUT B (POpMUpPOBAHHU
CHUCTEMbl XMMHMYECKUX 3HAHUM — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUUYECKUX TMOJIOKEHUH, AOCTYHNHBIX OO0O0OIIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, A3blKa HayKd, B MPUOOIICHUN K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB M XUMHUYECKHX peakiuid, B (OPMUPOBAHUU U PA3BUTHU
MO3HABATEIbHBIX YMEHUW M HMX NPUMEHEHHH B Y4eOHO-TIO3HABATEIHHOU U
y4eOHO-UCCNEIOBATENbCKON e TeTbHOCTH, OCBOEGHUU TMpPaBWI 0€30MacHOTO
oOpallieHusl C BeleCTBaMH B IMOBCETHEBHOMN KU3HHU.

[Ipy wu3ydyeHnn XWMHUU Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHUs
BaKHOE 3HAUYCHHUE MTPUOOPETH TaKue e, KaK:

— (opMUpOBaHUE HHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000Opa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSATECILHOMY NPUHATHIO PEIICHUN,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM SKU3HU;

— HampaBJIeHHOCTh OOyYeHHs Ha CHUCTEMaTHYEeCKOe MPHOOLIECHUE
oOy4Jaromuxcs K CaMOCTOSITENIbHON MO3HABATEIbHON NEATEeIbHOCTH, HAyYHBIM
METOJIaM MO3HaHUs, GOPMHUPYIONIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  obecrmeyeHue  yCIIOBHH, CITIOCOOCTBYIOIIUX  MPHUOOPETCHUIO
OoOy4JaromMMHCS  OMbITa  Pa3HOOOpPa3HOW  JAESATENbHOCTH, T[O3HAHUS U
CaMOITO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHUHWI), HMEIOLIUX
YHUBEpCAJIbHOE 3HAYEHUE ISl PA3JIMYHBIX BUAOB AEATEIbHOCTH;

— (¢opmupoBaHue o0OmIeH (YHKIMOHAIBHONM M €CTeCTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UYHCJE YMEHHH OOBSCHATH M OLICHUBATH SIBJICHUS
OKPY’KaIOUIEro MUpa, UCIOJb3Ysl 3HAHUS U ONBIT, MOJYYEHHbIE MPU U3YUYEHUU
XUMHH, TPUMEHATh MX TPH PEIICHHH TPOoOJeM B TMOBCEIHEBHOM >KW3HH U
TPYZOBOU JEATEIbHOCTH;

— (dopmupoBaHne y OOydYarOIMMUXCA TYMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHMSI LEHHOCTH XUMHWYECKHX 3HAHUM /I BBIPAOOTKH 3KOJIOTUYECKHU
1enecooOpa3HOro MoBeAEeHUs B ObITY W TPYAOBOM AESATEIBHOCTH B LEJSAX
COXpaHEHHMs CBOETO 3JJ0POBbsI U OKPYKAIOILIEH MPUPOTHOU CPE/IbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHSI OOILEUEIOBEYECKUX IIEHHOCTEH,



FOTOBHOCTM K OCO3HaHHOMY BbIOOpY Tpoduiss ¢ HaNpaBIE€HHOCTH
JanbHeHIIero o0y4yeHus.

OOmiee 4McIO 4YacOB, OTBEAEHHBIX IJIsl HM3yYEHUS XHMHHM Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBaHus, coctaisieT 136 yacos: B 8 kinacce — 68 yacos
(2 gaca B Heneo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIEe XUMUYECKHE MIOHATHS

[Ipenmer xumuu. Posib XuMuu B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTtBa. du3nuecKUe CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [[oHsATHE 0 MeTOaxX MO3HAHUA B XUMUU. YUCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3IeMEHTbl. CHUMBOJIB XHUMHUYECKUX
a1neMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckass (popmyna. BaJleHTHOCT, aTOMOB XHMHUYECKHUX D3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHAs Macca.
OtHOcHUTENBHAS MOJIEKYJsIpHAsl Macca. MaccoBast oJisi XMMUYECKOT0 3JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Moss. MousipHass  macca.  B3auMocBsa3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IUHMI] BeuiecTBa. Pacuérsl 1o
dbopmynaM XUMHUYECKUX COSTUHCHUM.

du3znueckue M XUMHUYECKHE SBIECHUS. XHMHUYECKas peakmus Hu €€
OPU3HAKK. 3aKOH COXPAaHEHUSI MAacChl BEIIECTB. XHMHUYECKHE YPaBHEHHS.
Knaccuduxkanus XuMu4ecKux peakiui (CoeIMHeHu s, pa3ioKeHus, 3aMeIIeHHS,
oOMmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOU TOCYI0M, TpaBMiIaMHi PabOThI B 1a0OpaTOPHUH
u mpuéMamu oOpaiieHus ¢ Ja0opaTOpHBIM OOOPYIOBAaHHEM, H3yUYCHHE U
omucaHue (U3NYECKUX CBOWCTB OOpa3IOB HEOPTraHWYECKUX BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBleHue BOCKA, TAsHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAUUs BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYH,
MPOKAJMBAHUE MEIHOW TIPOBOJIOKH, B3aMMOJEHCTBUE MeJla C KHUCJIOTOM)
SBJICHUN, HAONIOIEHNEe ¥ ONHCAHUE MPU3HAKOB MPOTCKAHUS XUMHUYECKHUX
peakiuil (pa3ioKeHue caxapa, B3aMMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3amMoJEHCTBHE
xene3a ¢ pactBopoM conu meau (1), uzyuenue cnoco00B pa3fieNIeHUs] CMECEH: ¢
MOMOIIBI0 ~ MarHmra,  (UIBTPOBAHWE,  BBIIAPUBAHUE,  JUCTHILISALINSA,
xpoMarorpadus, MOPOBEICHUE OYHMCTKHA IOBAPEHHOW cCoOJiM, HAOIIOACHUE U
ONMCAaHUE pPE3YyJbTaTOB NPOBEICHUS OIBITA, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHHMs MacChl, CO3/IaHNE MOJIeJIed MOJIEKYJ (ILIapOCTEPKHEBBIX ).

BaxHeilune npeacTaBuTe/ M HEOPraHUYeCKUX BellleCTB



Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopox — 3JIeMEHT U POCTOE
BemiecTBo. Haxoxaenue kuciopoaa B npupoje, GU3UYECKUEe U XUMUYECKHUE
cBoicTtBa (peakuuu ropenus). Oxcupawl. IIpumenenue kuciopoaa. CrocoObl
MOJIYYeHHs] KHUCJIOpoJa B JIabopaTopud M TMPOMBILUIEHHOCTU. Kpyrosopor
Kuciopozaa B npupojae. O30H — aJuloTpoIiHas MO (UKALUS KUCIOPOaa.

TemoBoit 3pPexT XMMUUECKON peakuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTrO 3¢ (ekra, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — snemeHT m mpoctoe BemecTBO. HaxokaeHue Bomoponaa B
npupoae, ¢GU3MYECKUEe U XHUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosryyeHusi. Kucnotsl u comnm.

Monsipabiii  00béM Ta30B. Pacu€Thl MO XUMHUYECKUM YpPaBHEHUSIM.

dusuyeckue cBoiicTBa BOAbl. Boma kak pacTtBoputelnb. PacTBOpHI.
HacelllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJE.
MaccoBass [n1onsi BewiecTBa B pacTBOpe. XHMHUYECKHE CBOWCTBA BOJIBI.
OcHoBaHnus. Poiib pacTBOpOB B MpUPOAE M B KU3HM uesioBeka. Kpyroopor
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUMCTKA NPUPOIHBIX
BOJ.

Knaccuduxanus nHeoprannyeckux coenunennit. Oxcunbl. Knaccuduxarms
OKCHOB: cojeoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, aM{QpOTEepHbIE) U
Hecoseobpasyromue. Homenknatypa okcumoB. duzmueckue M XUMHUYECKUE
cBolcTBa OkcuI0B. [lonydeHne OKCHuI0B.

OcnoBanusi. Knaccudukaruss ocHOBaHM: IMIETOYM M HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHOBaHMN. PU3NUECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnortel. Knaccudukamus kucnor. Homenkmarypa kuciot. duznueckue
1 XUMHUYECKHE cBoiicTBa KuciaoT. Pan aktuBHocTu MeTaiuioB H. H. bekerosa.
[Tony4yenue KucIor.

Comu. Homenknatypa conei. dusznueckue W XHMHYECKHE CBOMCTBa
coneu. [lonyuenue comeil.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPIraHUYECKUX COEAUHEHUN.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE  ONPEACICHHE COAECPkKAHUSI KHCJIOpOAa B  BO3IYXE,
MOJIyYCHHE, COOMpaHWe, paclo3HABaHWE M W3YYCHHE CBOWCTB KHCJIOPOJA,
HAOJNIOZICHUE  B3aWMOJCHCTBUS  BEIIECTB C  KHCIOPOAOM W yCIOBHUSA
BO3HUMKHOBEHUSI M TIpPEKpallleHHs TropeHust (moxapa), O3HAKOMJICHHE C
oOpa3liaMd OKCHUJIOB U OIKHCAaHUE HX CBOWCTB, IMOJYy4YeHHE, COOUpaHue,
pacrio3HaBaHUE M U3YUYEHUE CBOMCTB BOAOpOAa (TOpeHue), B3aUMOICUCTBUE



Bojopoja ¢ okcusioM meau (II) (Bo3MOkKHO MCMOIB30BaHUE BUACOMATEPUATIOB),
HaOmoieHe O00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIIEJOBaHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IUYHOA PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MaCcCOBOM JI0JIEW PACTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBHE BOJABI C MeTaulaMd (HATPUEM U KaJIbI[UEM)
(BO3MOXHO HCIOJIb30BaHUE BHUIACOMATEPUATIOB), HCCIEAOBaHUE O00pPa3LOB
HEOPraHUYECKUX BEIIECTB pPa3JIMYHBIX KJIACCOB, HAOJIOJICHHE W3MEHECHUS
OKpacKM MHIMKATOPOB B pACTBOpax KHUCIOT M IIEIOYEH, U3YUYECHHUE
B3aumozeincTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C
MEeTaJIaMU, PEAKLNI HEeUTpaau3aluu, MoJIy4eHue HEPACTBOPUMBIX OCHOBAHUM,
BBITCCHEHUE OJHOTO METalyla JIPyrMM M3 pacTBOpa COJU, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7ay Mo TeMme «BaxHeline Kiacchl HEOPraHUYECKUX
COECIMHEHUI.

IHepuoanuecknit 3akoH u Ilepuoamyeckas cucTreMa XUMHYECKHUX
iemenToB JI. . MenneneeBa. CtpoeHne aroMoB. XHMHYECKASl CBS3b.
OKHuCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEaKIUN

[TepBble MOMBITKH KiIacCU(PUKAIIMA XUMHUYECKUX AJIeMEHTOB. [loHsiTHE O
IPYIIaxX CXOOHBIX 3JEMEHTOB (IIEJIOYHBIE M ILIEJOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT ampOTepHbIE
OKCHUJIbI U TUAPOKCHUJIBI.

[lepuognueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuogHas U JJIUHHONEPHOIHAS (HOpPMBI
[lepuonuueckoit cucrembl xumuueckux dsneMeHToB JI. M. MeHneneesa.
[Tepuonbr u rpynmbl. PU3UUECKUH CMBICI TOPSAKOBOTO HOMEpPa, HOMEPOB
NEPUOIA U TPYNIBI JIEMEHTA.

Crpoenune atomoB. CocTaB aroMHbIX sAep. HM30Tombl. DIEKTPOHBI.
CrpoeHne 2IEeKTPOHHBIX 000J0UYEK aTOMOB IMEPBHIX 20 XUMHUUECKUX AJIEMEHTOB
[Tepuonnueckon cuctemsl Jl. 1. MenaeneeBa. XapakTepuCTUKAa XUMUAYECKOTO
3JIEMEHTA 110 €ro noJjoxenuto B Ilepuogunueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XUMHUYECKHX AJIEMEHTOB,
METAUIMYECKUX U HEMETAIUINYECKUX CBOMCTB 110 TPYIIaM U NEPUOAM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepuoguyeckoid CHCTEMBI
XUMHYECKHX 3JIEMEHTOB ISl pa3BUTHS Hayku U npaktuku. J[. 1. Mennenees —
YYEHBIN U TPAXKIaHUH.

Xumuueckast cBsizb. KoBajieHTHasi (MOJsipHAsE U HEMOJISIPHAs]) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenp okucieHus. OKHCIHUTENbHO--BOCCTAHOBUTEIIBHBIE PEAKINH.
[Ipoueccrl OKUCIEHUS M BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3llOB BEIIECTB METAJIOB U HEMETAJJIOB, B3aUMOJICUCTBUE
TUAPOKCHIA IIMHKA C PAaCTBOpPAMHU KHCJIOT U IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COSTUHECHHUS).

Meosicnpeomemmnuie ceazu

Peanuzamus mMexXnpenIMeTHBIX CBSI3€H MPHU M3YyYCHUUM XUMHUHU B § Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
NOHATHM, TaK W TOHATHUH, ABJISIONIUXCS CHUCTEMHBIMH JUISl  OTJEJIbHBIX
PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATHA: HAy4dHbId (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, KIacCUpUKAIUs,  MEPUOJUYHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJIEb, SIBJICHNUE.

®dusuKa: marepusi, aTroM, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIU],
U30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsiii, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSTHHUE BEIIECTBa, ra3, (U3WYECKHE BEIIMYMHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TIJIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: porocuntes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJIBI,
MI0JIE3HBIE UCKOIMAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMH4YecKasi peaKkuus

[Tepnonnueckuit 3akoH. [lepruoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB
. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DHJIIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalMs, Kaldblusi M HX
COCIMHEHUH B COOTBETCTBHUM C IIOJIO)KEHHUEM 3JIEMEHTOB B llepuonnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XMMUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
Y BUJa XUMHUYECKOU CBS3H.

Knaccudukamms ©  HOMEHKIATypa  HEOPTaHHMYECKHUX BEILIECTB.
XHUMHYECKNE CBOWCTBA BEIIECTB, OTHOCSAIIMXCSA K Pa3JIM4YHBIM KJIaccam
HEOPraHUYECKUX COEAMHEHUN, TEHETUYECKAs CBSA3b HEOPIraHUYECKUX BEILIECTB.

Knaccudpukanusa XMMUYECKHX peakUuid MO Pa3audyHbIM Mpu3HaKam (1o
YHCIIy ¥ COCTAaBYy YYaCTBYIOIIHUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3 deKTy,
[0 MW3MEHEHUIO CTEIECHEW OKHUCJIEHHUS XUMHYECKHX DJIEMEHTOB, IO
o0paTUMOCTH, 1O YYacTHIO KaTajau3aTopa). JK30- U  SHIOTEPMHUYECKHE
pEaKUHH, TEPMOXUMHYECKHE YPABHEHUS.



[lonsTue o ckopoctu xumudeckoil peakiuu. [lonarue 06 oOpaTuMbIX U
HEOOpATUMBIX XUMHUYECKUX peakuusx. [loHSTHE O TOMOT€HHBIX U
reTeporeHHbix peakuusx. llonarune o karanuze. [loHsATHE O XHMUYECKOM
paBHOBecuU. DaKTOpPHI, BIMUSIONIME HA CKOPOCTh XMMHYECKOW peakiuu Hu
ITOJIOKEHHE XUMHUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUHU, JJIEKTPOHHBIM OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBlieHHME  ypaBHEHHU
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKUUA C HCIOJIB30BAaHUEM METOAA
ANEKTPOHHOTO OallaHca.

Teopus BJIEKTPOJIUTUYECKON  JUCCOLMALUU. DIEKTPOJIUTHI 51
HEANEKTPOJIUThl. KaTHOHBI, aHMOHBL. MeEXaHU3M JAUCCOIMALMA BEUIECTB C
Pa3IMYHBIMU BUJAMHU XUMHYECKOU CBsi3U. Ctenens auccounanuu. CUibHbBIE U
cia0bIe AJIEKTPOJIUTHI.

Peakniun wmonHoro oOMeHa. YcCIOBHUSI TMPOTEKAHHUS peakuuid HOHHOTO
oOMEeHa, TOJIHbIE M COKpalll€HHbIE HOHHBIE YypaBHEHUs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAHUI M COJIel B CBETE MpECTaBICHUN 00 3JIEKTPOJIUTHYECKOU
nuccouuanny. KauecTBeHHbIE peakuu Ha MOHBL. [loHATHE O TUApPONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PELIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB U HEMETayuIoB (rpadura M ajiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpusi), HCCIENOBAaHHWE 3aBUCHUMOCTH CKOPOCTH  XHUMHYECKOM
peakuud  OT  BO3JIEWCTBUS  pa3aU4HBIX  (HAKTOPOB,  HUCCIEIOBaHUE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, Ipolecca JAUCCOLUUALMUA KHUCIIOT,
miesoyei u cojei (BO3MOKHO MCIOJIb30BAHHUE BUIE0 MATEPUAIIOB), IPOBEIACHUE
OTIBITOB, WUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BBIJCICHHE Ta3a, OOpa30BaHME BObI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI
(ropenue, peakuuu pasnoKeHus, COCIMHEHUS), pacro3HaBaHUe
HEOPraHUYECKUX BEIIECTB C ITOMOLIBIKO KAaYE€CTBEHHBIX PEAaKUWW HA HWOHBI,
pELICHUE IKCIIEPUMEHTAJIbHBIX 3a1a4.

HemeTanibl 1 MX COeIMHEHUA

OO6mrast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHusa. CTpoeHue U pu3nuecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHYECKHE CBOWCTBAa Ha IIPUMEpPE XJIopa
(B3aumoeiicTBUE C MeTaylaMU, HeMeTajlaMH, IIeIo4amu). XJIOPOBOIOPOI.
ConsHas KUCJI0Ta, XMMUYECKHE CBOMCTBA, MOJydeHUue, MpuMeHeHue. /leictue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHW3M 4YesoBeKa. BakHenmume XJIOpUIbl U UX
HaXOXJCHHUE B PUPOJE.



O6mass  xapakrepuctuka 23yeMeHToB  VIA-rpynmbl.  OcoOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHbIe cTeNeHU okucieHusa. CTpoeHne u punyeckue
CBOMCTBA IMPOCTBIX BEIIECTB — KHUCIOpPOJAa M Cepbl.  AJIOTPOITHBIE
MOAU(PUKALNU KUCIOPOJia U cepbl. XUMUYECKUe cBoicTBa cepbl. CepoBoa0pO,
cTpoeHue, (U3MYECKUEe U XHUMHYecKue CcBoMcTBAa. OKCHABI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUJI0B. CepHas Kuciaora, (QuU3MUEcKHe u
XUMUYECKHEe CBOMCTBa (0OIIME Kak TpEeACTaBUTENs Kiacca KHCIOT U
cnenuduyeckre). XUMUUYECKUE PEaKIUH, JiekKallhe B OCHOBE MPOMBIIUICHHOT'O
crnocoba moixy4eHus: cepHoil KucioThl. [lpuMenenue cepHoit kuciotel. Conu
CEepHOM KHCIIOTHI, KaueCTBEHHasl peakuus Ha cyibdar-uoH. Haxoxaenue cepbl
U €€ COCNUHEHHUM B NPUPOJE. XUMUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH Cpelbl
COCIMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAILCHHUS.

O61mas xapaktepucTuka 31eMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHS. A30T, paclpoCTpaHEHHUE B
npupoje, Gusndeckue U XumMuieckue cpoiictBa. KpyroBopor azora B npupo/e.
AMMUak, ero pu3nyeckue U XMMHYECKHE CBOMCTBA, MOTYYEHUE U IPUMEHEHUE.
Conu amMMoOHUS, HUX (U3MYECKHEe M XUMHYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHBI aMMOHUsS. A30THasi KHACIOTa, €€ MOJIy4YeHHE,
duznueckre W XUMUYECKHE CBOMCTBa (0OIIME Kak IMpeACTaBUTEN Kiacca
KucnoT u crneuuduyeckue). Mcnonb3oBaHuE HUTPATOB M COJEl aMMOHUS B
KayecTBE MUHEPAIbHBIX YJ0OpeHud. XUMUYECKOe 3arpsA3HEHUE OKpPYKarouien
Cpeabl COEAMHEHUAMM a30Ta (KUCIOTHBIE JOK/IH, 3arpsi3HEHUE BO3/lyXa, IOYBbI
u BojoéMoB). Docdop, amnorponHbie Mogudukanuu dochopa, uznueckue u
xumuueckue cBorctBa. Oxcun  dochopa (V) u  dochopnas kwuciora,
bu3nYecKue U XUMUYECKUE CBOMCTRBA, ModydeHue. Mcnonbs3oBanue pocdaToB B
KayeCTBE MUHEPAIbHBIX yI0OPEHHIA.

O6mrast  xapakrtepuctuka d37MeMeHTOB I[VA-rpynmel.  OcoOeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIEHUS. YTJIEPOJ, aUIOTPOIHBIE
Monu(pUKalMK, pPACIpOCTpaHEHHWE B MpUPOAE, (PHU3MUecKHe U XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriepona B mpuponae. OKCHABI yriiepona,
ux (u3nueckue U XUMHUYECKHUE CBOICTBa, JIEWCTBUE HA JKHUBbIE OPraHU3MBI,
MOJTy4YeHUEe U MPUMEHEHHE. DKOJOTHUYEeCKHe MPOOIeMbl, CBI3aHHBIE C OKCHIOM
yrnepoga (IV), rumore3a TI00abHOTO MOTEIUICHUS KJIMMATa, MAPHUKOBBIN
addekr. YrompHas kucioTra W €€ conmM, uX (HU3NYSCKUE M XHMHYCCKHC
CBOWCTBa, MOJy4YeHHE U MpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBILIJIEHHOCTH U
CEJIbCKOM XO35IMCTBE.



[lepBoHauanbHblE TOHATHS OO0 OpPraHWYECKUX BEMIECTBAX KakK O
COEIMHEHUSX yriiepona (METaH, 3TaH, TWJIEH, alleTWJIEH, 3TaHOJI, TJIUIEPHH,
yKCcycHasi kucinota). [lpupoaHsle HCTOYHUKH  YIJIEBOAOPOJAOB  (Yroiib,
MPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX MepepaboTKH (OEH3UH), UX POJb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBoJax — M UX POJIM B )KM3HU yesnoBeka. MaTepuanbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHWIECKUX COCTUHEHUN.

KpemHuuii, ero ¢usmueckue M XMMUYECKHE CBOICTBa, MOJYYEHUE U
npumeHnenne. CoequHeHusi KpeMHHUs B mpupoze. OOmue mpeacTaBieHus o0
okcuze kpeMuus (IV) u kpemuueBoit kucinore. CHIUKATHI, UX HCIOJIb30BaHHUE B
OBITY, B TPOMBIIINICHHOCTH. BaxkHeHIIie CTpOUTEIbHBIC MaTepUaIbl: KepaMHUKa,
CTEKJIO, LIEeMEHT, O0eTOoH, kene300eToH. [IpobieMbl 6e30macHOro UCHOIb30BaHUs
CTPOUTEIIBHBIX MAaTECPHUATIOB B TTOBCEAHCBHOM KH3HU.

Xumuueckuii IKcnepumeHm:

u3ydyeHre oOpaslloB HEOPraHWYeCKHWX BEIIECTB, CBOWCTB COJITHOM
KHUCJIOTHI, IPOBEICHUE KAU€CTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOICHUE
NPHU3HAKOB WX MPOTCKAHHUS, OIBITHI, OTPAXKAIOIINE (PU3HUCCKHE U XUMUYCCKUE
CBOICTBA TaJOT€HOB M HMX COCAMHEHUN (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMATEpUAJIOB), O3HAKOMJIEHHE C oOpasllaMH XJIOPHUIIOB (TajlOre€HUIOB),
O3HAaKOMJIEHHME C oOpa3naMud cepbl U €€ COEQUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB), HAONIOJCHHE TIpolecca OOyriIMBaHUs
caxapa IOJ JEHCTBHEM KOHILEHTPUPOBAHHOM CEPHON KHCIOTHI, H3y4YeHUE
XUMHUYECKMX CBOWCTB  pa30aBIICHHOW CEpPHOM  KHCJOTBI, IIPOBEICHHUE
KaueCTBEHHON peakuu Ha cyabpaT-doH M HAONIOJEHUWE TpHu3HakKa eé
IPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMH CBOWCTBaAMHU a30Ta, ¢ochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJNB30BaHHWE BHUACOMATEpPUAIOB), oOOpa3laMu
a30THBIX B (oCchHOPHBIX yIOOpeHUH, MoTyuyeHrne, coOupanue, pacro3HaBaHue U
M3ydeHHE CBONCTB aMMHaKa, IMPOBEJCHHE KaYeCTBEHHBIX pEaKIWid Ha WOH
aMmMoHMST W (dochaT-uOH © H3yUYCHHE TPU3HAKOB MX MPOTCKAHUS,
B3aMMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEAbIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHANIOB), H3yYEHHE MOJENeH KpPUCTAUITMYECKUX
pemérok anmaza, rpaduta, ¢QywiepeHa, O3HAKOMJIIEHHE C  TMPOIECCOM
a7copOIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOTa3a, TOJyYeHHe, COOMpaHUe, pPAClO3HABAHME W HM3YYCHHE CBOWCTB
VIIEKHUCIOTO Tas3a, MPOBEJIECHHWE KAadeCTBEHHBIX peaKIuii Ha KapOoOHAT W
CWIMKAT-UOHBI W W3Y4YEHHUE NPHU3HAKOB HMX MPOTEKAHWS, O3HAKOMIICHHE C
MPOIYKIIMEH CHJIMKATHOW TPOMBIIIUICHHOCTH, PENICHUE SKCIEPUMEHTAITBHBIX
3a7a4 1o teMe «BaxxHeume HeMeTalbl U UX COEAUHEHUS.



MeTanjabl 4 UX COeTUHEHUS

OO0Omiass xapakTepUCTUKAa XUMHUYECKHX JJEMEHTOB — METaJjioB Ha
OCHOBAaHMU HMX MOJ0XKEeHUA B [leproanueckon cucteMe XUMUYECKUX AJIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaIIoB. MeTtannyeckas
CBSI3b U METAJUIMYECKAasd KPUCTAILNINYECKAS] PEIIETKA. DIEKTPOXUMUYECKUN PSJT
HalnpspDKEHUW MeTauioB. (PU3UMUYECKHE M XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue cnocoObl TONydeHUs MeTaioB. [loHsATHE O KOPPO3UM METAJUIOB,
OCHOBHBIE CIOCOOBI 3alMUThl UX OT Koppo3uu. CriaBel (CTaidb, 4YYTryH,
JIOpATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilesounble  MeTayuibl: noJIOKeHUWEe B Ilepuoguueckon — cucreme
XuMHYeCcKuX aneMeHToB [[. 1. MenzaeneeBa, CTpoOeHUE UX aTOMOB, HAXO0XKIECHUE
B mpupojse. dusznueckue W XUMHUYECKHE CBONCTBAa (Ha TpuUMepe HATpUs M
kanus). Okcuabpl W THAPOKCHABI HATpUs U Kanus. [IpuMeHeHue MIeIOYHbIX
METAaJIJIOB U UX COCTUHCHUM.

[[lemouyHO3EMEIbHBIE METAAIbl MarHuii M KaJbIMi: TIOJIOXKEHHE B
[lepuoguueckoit cucreme xumudeckux d3meMeHToB J[. WM. MeHnneneena,
CTPOEHHE HMX aTOMOB, HAaXOXJCHHE B mpupoje. Puzndeckue M XUMHYECKHUE
CBOWMCTBa MarHus W Kajibliugd. BaxHeliine coequHEHUs Kalblus (OKCHUJ,
TUAPOKCHU, COJIn). KECTKOCTH BOBI M CTIOCOOKI €€ yCTpaHECHMUS.

AnoMuHuii: nonoxkeHue B Ileproandeckoil cUCTEME XMMHUYECKHX
anementoB JI. M. MenpaeneeBa, CTpoeHHE aTOMa, HAaXOXICHUE B IIPUPOJIE.
dusnyeckne W XHMHYECKHE CBOMCTBA afOMUHUS. AMQOTEpPHBIE CBOMCTBA
OKCHUJIa U TUJIPOKCHU]IA aTFOMUHUA.

Keneso: monoxenue B [leppuonnyeckor cUCTeME XUMUYECKAX JIEMEHTOB
. 1. MenaeneeBa, CTpOEHHE aTOMa, HaXOXJIeHUE B npuponae. Ouznyeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuupl, THAPOKCUABI U couu kene3a (II) u
xene3a (I11), ux coctas, CBOMCTBA U MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ oOpaslamMyd METaJNIOB W CIUIaBOB, UX (DH3WUYESCKUMU
CBOWMCTBaMH, H3Y4YEHHUE PE3YJbTaTOB KOPPO3UH METAJIOB  (BO3MOXHO
HCIIOIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbllMs W HATpUs C BOJAOM (BO3MOXHO HCMOJIb30BaHUE BHICOMATEPHATIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS JKEIE3a B KUCIOPOJE
(BO3BMOHO HCMOJIb30BaHWE BHUJICOMATEPUAIOB), TPHU3HAKOB MPOTEKAHUS
KaYECTBCHHBIX PEAKIMI Ha MOHBI: MAarHUA, KAJIbIMS, aJTFOMUHUS, IIUHKA, KeJe3a
(I w xenesa (Il1), memu (II), HaOmOACHWE W oONHMCaHUE TPOIECCOB
OKpalllUBaHMWS TUIAMEHM HWOHAMU HATpus, Kaausid W Kalblus (BO3MOXKHO
WCTOJIb30BaHUE BHUJIEOMATEPHUATIOB), HCCIEJ0BaHNE aM(OTEPHBIX CBOMCTB



TUAPOKCHIA ATIOMUHUS M TUAPOKCHAA LWHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 no teMe «BaxKHeuume MeTaulbl U UX COCIUHECHUS.

XuMHSA ¥ OKpY KaoUias cpeaa

BemecrBa 1 Marepuansl B IIOBCEIHEBHOM XKU3HU 4YernoBeKa. besornacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momMoris npu
XUMHUYECKHX 0KOrax U OTPABICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaroleh cpenbl (MpeaeabHas J0MmyCcTuMas
KoHIIeHTpanust Bemiect, ganee — I[IJIK). Ponp xumuum B penieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4yeHre 00pa3oB MaTEPUANIOB (CTEKIIO, CIJIaBbl METAJIJIOB, MOJIUMEPHbBIE
MaTepHabl).

Mescnpeomemmuoie céasu

Peanuzaius MeXnpeIMETHBIX CBSI3€M NMPHU M3YyYCHUUM XUMHUHU B 9 Kiacce
OCYIIECTBIIICTCS Uepe3 HCIIOIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TOHATUH, ABJISIONIMXCS CHUCTEMHBIMH ISl  OTJEJIbHBIX
PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ure ecTecCTBEeHHO-HAYYHbIE TIOHATHS: HAyUYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KJIacCHU(pUKALUI, TEPUOJUYHOCTb, HAOIIOEHNE,
AKCHEPUMEHT, MOJEIUPOBAHUE, M3MEPEHHUE, MOJENb, SIBICHHUE, IMapHUKOBBIM
s ek, TeXHOIOTHS, MaTEPHAIIBI.

®u3nka: Marepus, aToOM, d3JEKTPOH, MNPOTOH, HEUTPOH, HMOH, HYKIUJ,
U30TONBI, PaJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUN 3apsiji, NPOBOJHUKH,
NOJYIPOBOAHUKH, IUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHo€  COCTOSIHME  BEIIeCTBa, Tra3,  pPacTBOp, PacTBOPUMOCTD,
KpUCTAINIMYECKas pemeETKa, CIJiaBbl, (U3MYECKHE BEIHYMHBI, EIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIaHEThI, 3BE3/b1, COIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJIHI,
MIOJIE3HBIE UCKOIIAEMBIE, TOILJIMBO, BOAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJAbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHHsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATENIBHON  JAEATEIBHOCTA B  COOTBETCTBUM C  TPaAULIMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU,
IPUHSATHIMU B OOIIECTBE MpaBUJIaMH U HOpPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HaHUsI, CAaMOPA3BUTHS U COLIMAIIU3AIIMN 00YYarOIIXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT TOTOBHOCTH  OOY4YarOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW IO3UTHUBHBIX IIEHHOCTHBIX OpUEHTalUUid U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHUS

IIECHHOCTHOTO  OTHOIIEHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJEIWI0, NMOHUMAaHUs 3HAYEHUS XUMHUYECKOUN
HAayKU B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOMU
uHbopMaIlel o TMepeAoBBIX JOCTIXKEHHSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HaHUSAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEKIUNYHOCTHBIX
OTHOLIEHUH B  KOJUJIEKTUBE, KOMMYHHKAaTHUBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIIeI0BATeILCKOM, TBOPUYCCKONH M JIPYTHX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM JESTEIbHOCTH
IIPU BBIMIOJTHEHUU YY€OHBIX, TTO3HABATEIbHBIX 32/1a4, BHITOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB,  CO3JaHUM  Y4YEOHBIX  TIPOEKTOB,  CTpEeMJICHUS K
B3aUMOMOHMMAHWIO W  B3aUMOIIOMOINM B  TIpoIlecce IToM  ydyeOHOM
JNEATENBHOCTH, TOTOBHOCTH OLEHMBATH CBOE NOBEICHUE M MOCTYIKH CBOUX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEHIECTBE U XUMHYECKOW PEAKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH M COCTABJISIOLINE
OCHOBY JJIsl TOHUMAaHWMsI CYIITHOCTH HAYYHOW KapTUHBI MUPA, IPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IMPUPOJBI, B3aHMMOCBS3SIX YEJIOBEKA C
MPUPOTHOMN CPEIOi, O POJIM XMMHU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



[O3HABATEbHBIE MOTHBBI, HANIPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHHI
M0 XUMHH, HEOOXOIUMBbIC MJisi OOBSICHEHHS HaOJIOAAaEMbIX MPOIECCOB U
ABJICHUW, MO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATENbCKOM KYyJIbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOATENbHON pPabOThl € Yy4eOHBIMU TEKCTaMH,
CIIPAaBOYHOM  JINTEPATypOil, JOCTYIHBIMM  TEXHUYECKHUMHU  CpPEJICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpec K OOYyYEHHMIO W TO3HAHHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M
CIOCOOHOCTh K CcaMoOOpa3oBaHHIO, MPOEKTHOM U  HCCIEA0BATENIbCKOM
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBIE€HHOCTH U YPOBHs 00y4YeHHS B
JIaTbHEUIIIEM;

4) (popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3]I0pOBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUMA U
HETMPUSATHE BPEIHBIX TMPUBBIUCK (YIOTPEOJCHUS aJKOTOJisi, HApPKOTHUKOB,
KypeHHs), HEOOXOJIMMOCTH COONIOACHUS MpaBuil  O€30MaCHOCTU  TpHU
oOpalleHnu ¢ XMMUYECKUMHU BEIIECTBAMH B OBITY U PeaibHOM KU3HH;

5) Tpy/10BOI0 BOCIIMTAHMSA:

UHTEpEC K MPAKTUYECKOMY HM3YYEHHIO MpOQeccuil U TpyAa pa3iIudHOTO
poza, yBaXeHUe K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMS MPEAMETHBIX 3HAHUN MO XUMUU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATBbHON  TPaeKTOpUM TPOJOJDKEHUs 00pa3oBaHUA C  yu4&€TOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMHUU, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, yCHenHOW MpPOoPeCcCUOHAILHON JEeATeIBHOCTH W Pa3BUTHS
HEOOXOJMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) 9KOJIOrM4eCKOro BOCIUTAHMSI:

HKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIECTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pOBbIO, OCO3HAHUE IIEHHOCTH COOIOIECHUS
mpaBw 0E€30MacHOTO TMOBENCHHS] MPU paboTe ¢ BEIIeCTBAMHU, a TakXkKe B
CUTYalMsIX, YTPOKAKIINX 310POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOTy4aeMble TIPU U3yUYCHUN XUMUH, IS
pelIeHUs] 3a/1a4d, CBSI3aHHBIX C OKPYXKAKUIEH MNPUPOJHOW CPEaoH, A
MOBBIIIEHUS YPOBHS JKOJOTUYECKOW KYyJIbTYpPbI, OCO3HAHUS TJIO0AIBHOTO
XapakTepa SKOJIOTHYECKUX Npo0JIeM M MyTed HX pelIeHHs] MOCPEACTBOM
METOJIOB XUMUH, IKOJOTHYECKOTO MBILIIJICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM
B M03HABATEIbHON, KOMMYHUKATUBHON U COLIMATIbHOM MPAKTHKE.



METAIIPEIMETHBIE PE3YJIbTATHBI

B cocraBe MeranpeaMeTHBIX pPE3YyIbTATOB BBIICIAIOT 3HAUYUMbBIC IS
dbopMupoBaHUsT MHUPOBO33PEHUS OOIICHAyYHbIE TOHATHUS (3aKOH, TEOopus,
MPUHIIMI, Turnote3a, ¢akT, CHUCTeMa, MPOIECC, JKCIEPUMEHT U JIPYyroe.),
KOTOPbI€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHUM M3 O3TUX MpPeaAMeTOB  (POPMHUPOBATH
MpeACTaBIECHUE O IEJOCTHOM HAydyHOW KapTHHE MHUpa, U YHHUBEPCAIbHBIC
yuyeOHble JeWCTBUS (IMO3HABATENIbHbIC, KOMMYHUKATHUBHbBIC, PETYJISITUBHbBIC),
KOTOpble obOecrneunBalOT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YYCOHOM e TEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAIBbHbIE YUeOHbIE eiicTBUSA

ba3oBble JJornueckue 1ecTBUs:

YMEHUS HCIOJIH30BaTh MPUEMBI JIOTUYECKOTO MBIIJICHUS MPU OCBOCHUU
3HAHUM: PACKPBIBATh CMBICT XUMUYECKUX MOHATUN (BBIACISATh UX XapaKTEePHBIC
IPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMH MOHATHUIMH ), UCTIOJIb30BATh
MOHATHUS I OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KPUTEpUU [JIs KIAaCCU(PUKAIMA XUMHUYECKHUX BEIIECTB M XUMHUYECKHUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YUYEHUs, CTPOUTH JIOTUUECKUE pACCYKIEHUS (MHAYKTUBHBIC, NI€YKTUBHBIE,
10 aHAJIOTUH), J€JaTh BEIBOABI U 3aKIIFOUEHUS;

YMEHUE MPUMEHATh B IPOLECCE IO3HAHUA MOHATHS (IPEIMETHBIE U
METalpeIMETHbIE), CHUMBOJMYECKHAE (3HAKOBBIE) MOJENIH, HCIOIb3yEMbBIE B
XUMHH, TpeoOpa3oBbIBATh IIHPOKO TMPUMEHSEMbIE B XUMHUU MOJEIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTA), XUMU4YecKasi hopmya
U ypaBHEHHE XUMHUYECKON peakluu — MpH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3aa4, C Y4Y4ETOM OTUX MOJENIbHBIX MPEJICTABICHUN  BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TMPU3HAKK HU3Y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M XUMHYECKUX pEaKUUi, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, MPUYUHHO-CIECJICTBEHHbIE CBSI3M M IMPOTUBOPEYUS B
M3Yy4aeMbIX Ipolieccax U SIBICHUSX.

ba3oBble ucciiefoBarebCKue AeMCTBUA:

YMEHUE HCMOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHUSA, a TAaK)KE€ B KA4ECTBE OCHOBBI ISl (DOPMUPOBAHMS THUIOTE3BI IO
MIPOBEPKE MPABIUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHNE OMbITA 10 TUTAHHUPOBAHUIO, OPTaHU3AINH W TPOBEICHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOMI0JaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTatT, (HOPMYIHPOBATH 0OOOILICHUS



Y BBIBOJBI 10 PE3YyJIbTATAM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIATH
OTYET O MpoJIeTaHHOU padore.

Pabora ¢ unpopmanmeii:

yMEHHE BbIOMpATh, AHAJIU3UPOBATH U HMHTEPIPETHPOBATH HH(POPMALUIO
pa3IUYHBIX BUAOB W (GOPM TMPEACTABICHMS, MOIYy4aeMyl0 M3 Ppa3HbIX
MCTOYHUKOB (HAyYHO-TIOMYJSIpHAsl JHUTEpaTypa XUMHUYECKOTO COJepKaHus,
CIOpaBOYHble mocoOus, pecypcbl MHTepHeTa), KPUTHYECKHM OLICHUBATh
MPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

yYMEHHE NMPUMEHATh Pa3judHble METOJbI U 3alPOChl IPU MOUCKE U 0TOOpE
uH(OpMaIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BBHITOTHEHUS
y4eOHBIX 1 MMO3HABATENIbHBIX 33]1a4 ONpPEACIEHHOTO TUIIA, TPUOOPETEHHE OIbITa
B 00JIACTU HUCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH,
OBJIQJICHUE KYJbTYPOl AaKTUBHOTO HCIIOJb30BaHUSA PA3JIUYHBIX MOHCKOBBIX
CUCTEM, CaMOCTOSITEILHO BBIOMpaTh ONTUMANIbHYIO (opMy mpeacTaBiIeHUs
uHbOpMAIIMK ¥ WJUTIOCTPUPOBATH PEIIaeMble 3aJa4ll HECIOXHBIMH CXEMaMH,
auarpaMmMamMu, I1pyrumMu ¢hopmMamMu rpaduKu U UX KOMOWHALIUSIMU;

yMEHHE UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipollecce ydyeOHOU W
UCCJIEN0BATENBCKON NEeATENbHOCTU uH(pOpMAIIIIO 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOI0 XO3fAMCTBA M TPAHCIIOPTA HAa COCTOSHHE
OKPY’KAIOIIEH MPUPOJTHOM CPEBI.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIEC Y4eOHbIe 1eiiCTBUA:

yMEHHs 3a/JaBaTh BOINPOCHl (B XOoJe auanora u (WIh) JUCKYCCHM) IO
CYLIECTBY 0OCyX)aaemMoil Tembl, (QOPMyIUpPOBaTH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEAJIOKEHHON 3aa4H;

YMEHUS TPEACTaBIATh IMOJYUYEHHbIE pE3yJIbTaThl IO3HABATEIbHOMN
NEATEIbHOCTA B YCTHBIX M MHCBMEHHBIX TEKCTAaX; J€JaTh MPE3CHTALHUIO
pPE3YNIbTATOB  BBIMIOJIHEHUS] XUMHUYECKOTO OJKCIepuMeHTa  (J1abopaTopHOTro
OIIbITa, J1a00paTOPHON PabOTHI MO UCCIEOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO
MIPOEKTA);

YMEHHS y4eOHOro COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOU
[I03HABATEJIPHOM W HCCJIENOBATEIIbCKOW  JIESTEIbHOCTH MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIVIACOBAHUS
no3uiuii ~ (0OCy>KJeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE  IITYPMBD»,
KOOpPAWHALMSA COBMECTHBIX JEHCTBUHM, OIPEIECICHUE KPUTEPUEB IO OLIEHKE
KauecTBa BBHIITOJIHEHHON PabOThI U IpyTHE).

PeryasiTUBHBbIC YHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBHS:

YMEHUE CAaMOCTOSITEIILHO ONPEAEIATh LU AEATEIbHOCTH, TUIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U IPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO



NEeSATENbHOCTD, BBIOMpaTh Hanbosee 3pPeKTUBHBIE CIOCOOBI pEeIEHUsT YUEOHBIX
Y TO3HABATENbHBIX 3a7a4, CaMOCTOSITEIBHO COCTAaBISATh WJIM KOPPEKTHUPOBATH
NPEJIOKEHHBIA QJITOPUTM JIEUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C Y4YETOM
MOJIYYEeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX 0OBEKTaX — BELIECTBAX M PEAKIIUIX,
OLICHUBATh COOTBETCTBHUE MOJYYEHHOTO PE3yJbTaTa 3asBICHHON LEIU, YMEHUE
WCIIOIb30BaTh M AHAJIM3UPOBATHh KOHTEKCTBHI, MpENJaracéMbleé B  YCJIOBUU
3a7JaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO

collepKaHMsl, YCTaHOBJIEHHOIO JaHHOHM (denepanbHON pabouell mporpammoi,
BBIJIEIISIIOT: OCBOCHHbBIE O0YYAIOUIMMUCS HAy4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI
nercTBui, crneuuduyeckue sl TPEAMETHONH 001acTH  «XUMHUS», BUIBI
NEATEIbHOCTH IO TMOJY4EHUIO HOBOTO 3HAaHMS, €ro HWHTEpIpeTaluu,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX M HOBBIX CUTYAIUSX.

K konmy oOyuenust B 8 kJjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCS YMEHUM:

e PpAacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHX MOHATUN: aTOM, MOJIEKYJa,
XUMHUYECKHUM 3JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECH
(ogHOpOIHASI U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAas
U MOJICKYJISIpHass Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHasd
Macca, MmaccoBas JOJII XUMHUYECKOIO DJIEMEHTa B COCAUHEHUHU,
MOJIIPHBI ~ 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEINBHOCTD, CTEIIEHb OKUCIICHUS, XUMUAUYECKas pEeaKLHus,
KJaccuUKaIMs PEaKIuii: peakiuu COeAMHEHUS, PEAKIIUU PA3IOKEHUS,
peakiuu 3aMelIeHHs, Peakiuu OOMEHa, 9K30- U SHIOTEPMUUYECKUE
peaKkIuu, TerioBoi A eKT peakiuu, SApo aToMa, JICKTPOHHBINA CIION
aToMa, aroMHas opOWTanb, paaMyC aToMa, XUMHUYECKas CBS3b,
NOJIAPHAsT WM HENOJIsIpHAas KOBAJIEHTHAs CBSA3b, HMOHHAsA CBs3b, HOH,
KaTUOH, AHWOH, pPACTBOpP, MaccoBas JOJsA BellecTBa (MPOLEHTHas
KOHLICHTpAILIMs1) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHMYECKUX IOHATHH U
IIPUMEHATH 3TH IIOHATHS IIPU ONMCAHUU BEIIECTB U UX IIPEBPALCHUN;

e HCIIOJI30BaTh XHMHYECKYH0 CHMBOJIMKY JUISI COCTaBJICHHS (POpMYyII
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpPENENATh  BAJICHTHOCTh AaTOMOB  JJEMEHTOB B  OMHApHBIX
COCIMHEHUSX, CTENEeHb OKHCIEHUS JJIEMEHTOB B  OMHApHBIX
COCAMHEHNAX, IPUHALJICKHOCTD BEIIECTB K ONPEACIEHHOMY KIIacCy



coeMHeHUN Mo ¢dopmysiaMm, BUJ XUMHUUYECKON CBSI3M (KOBaJICHTHas U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

packpbiBaTh cmbica llepuommyeckoro 3akoHa J[. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOANYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX MoJioxkeHus B [lepuoandeckoil cucteme,
3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTaJIpo;

OMHUCHIBATh M XapaKTepu3oBaTh TaOMuHyro ¢opmy Ilepumomnueckoit
CHUCTEMbl XMMHYECKMX JJIEMEHTOB: pa3jnyaTh TOHSATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpymnmna (b-rpymnmna)y», manbie
U OOJIBbIIIKME TIEPUO/IbI, COOTHOCUTH 0003HAYECHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonanueckass cucrema xumudeckux saementoB . U.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsj snapa, oOIIee dYHuCiIo
AJICKTPOHOB U PACIPEICIICHUE UX 10 AICKTPOHHBIM CJIOSIM);
KJIacCU(PUIIUPOBATh ~ XUMUYECKHUE  DJIEMEHThI,  HEOPTaHHYECKHUE
BEIIECTBAa, XUMUYECKHUE PEaKIUu (IT0 YUCITY U COCTAaBY YYaCTBYIOIIUX B
pEeaKkIliy BEIIECTB, MO TEIIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE XUMHYECKHE CBOMCTBA BEUIECTB
pa3sNUYHBIX  KJIACCOB,  MOATBEpXAas  ONHUCAHHE  MPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT  UX
KauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX
IPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTISITh OTHOCHTEIIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJII0 XMMHUYECKOTO »dJeMeHTa 1o (opmyie
COCIMHEHHS, MAaCCOBYIO [IOJII0 BEIIECTBA B PAacTBOPE, IMPOBOJIUTH
pacy€Thl IO YPaBHEHUIO XUMHUYECKOU PEaKIny;

NPUMEHSITh OCHOBHBIE OIEpAlldd MBICIUTEILHON JCSITEIBHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHWE, O000OIICHHE, CHCTEMaTH3aIINIo,
KJIacCU(UKAINIO, BBISIBICHUE MPUYMHHO--CIICICTBEHHBIX CBA3CH — IS
U3YUYEHUs CBOWCTB BEIIECTB M XMMHUYECKHX PEaKIHil, €CTECTBEHHO-
Hay4YHbl€  METOAbl  TO3HAaHWS —  HaOJMOJEHWE, HU3MEpPEHUe,
MOJICTTMPOBAHKE, SKCTICPUMEHT (PEabHBIN U MBICIICHHBIN ),

ClemoBaTh MpaBWJaM  TIOJB30BaHUS  XMUMHYECKOW TOCYyIOW U
1abopaTopHbIM OOOpPYJOBaHUEM, a TaKXKe TMpaBWIaM OOpAIICHUS C
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIUSMH TI0 BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO



K

razo00pa3HbIX BEIIECTB (BOAOPOJAa U KHUCJIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MACCOBOM JOJEW  PACTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOAUTH XUMUYECKHE IKCIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYEd M KHCIOT C  IOMOIIBIO
UHAUKATOPOB (JIakMyc, peHondTaaent, METHIOPAHXK U IPYTHUE).

KOHIy oOydyeHus B 9 KJjacce MpeaMETHBIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHMUYECKHUX TIOHATHH: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHMOH, MPOCTOE BEIECTBO,
CJI0’)KHOE BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUSI, XWMHUYECKas peaklus, XUMHYECKass CBs3b, TEIJIOBOM
3 ekt peakiuu, MOJb, MOJAPHBIA OO0OBEM, PACTBOP, DJIEKTPOJIMTHI,
HE3JICKTPOJIUTBI, JNEKTPOIUTUUECKAS TUCCOIMALIMS, PEAKIIMM UOHHOTO
oOMeHa, KaTajau3atop, XWMHYECKOE paBHOBecHe, OOpaTUMbIC U
HEOOpaTUMbIE PEAKIMH, OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,
OKHCJIUTENIb, BOCCTAaHOBUTEb, OKHCJICHHE M  BOCCTAHOBJICHHE,
ajutoTponusi, aM(pOTepPHOCTh, XUMHUYECKass CBsA3b  (KOBaJICHTHas,
WOHHAs, METANINYecKas), KpUCTAIUIMUECKass pemeETka, KOppo3usd
METAJJIOB, CIUJIaBbl, CKOPOCTh XHUMHMYECKOM peakiuu, MpeaebHO
nonyctuMast konueHntpamnusa [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHATHH U
MPUMEHSTh 3TH TOHSATUS TIPU ONTMCAHUH BEIIECTB U UX MPEBPAICHUN;
UCITOJIH30BaTh XUMHYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHS (HOPMYII
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHUN;

ONpeAeysiTh BAJEHTHOCTh U  CTEINEHb OKHUCJICHUS XHUMHUUYECKUX
3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOIO COCTaBa, MNPUHAIJICKHOCTD
BEIIIECTB K OMNpeAeIEHHOMY KJIacCy COEAUHEHUM 1Mo ¢dopmysiaM, BHI
XUMHUYECKOW CBSI3M  (KOBaJICHTHAas, WOHHAsA, MeETaJUINYecKas) B
HEOPraHMYECKUX COCIMHCHUSX, 3aps]l HOHA 10 XUMHUYECKOH (hopmyiie,
XapakTep Cpelbl B BOJAHBIX PAcTBOpPaX HEOPTraHMYECKUX COCIUHECHUH,
THUI KPUCTAIITMYECKON PEIIETKU KOHKPETHOTO BEIIIECTBA;

packpbiBaTh cmbich I[lepuomnueckoro 3akona J[. M. MenpaeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHHWMAaHHWE: OIMHCHIBATH M XapaKTEPHU30BATh
Tabnmuayro Gopmy Ileproanyueckoit cUCTEMBl XUMHYECKHX JIECMECHTOB:
pa3nyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymnma)» U «ImoOodHast
noarpynna (b-rpynma)», Manble ¥ OOJbLIME TMEPUOABI, COOTHOCHUTH
0003HaUYCHHUS, KOTOpPHIE HMEIOTCA B TNEPUOAWYECKON TalauIe, C
YUCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX



AJIEMEHTOB (COocTaB M 3apsl sapa, OOIIee YHUCIO DIEKTPOHOB U
pacrpenielieHue HX IO OJJICKTPOHHBIM CIIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B
npejaesiax MajblX MEePUOAOB U TJABHBIX MOATPYII ¢ YUYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPraHUYeCKHUe
BEIECTBA, XUMUYECKHUE PEakInu (IO YUCIY U COCTABY YYaCTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIJIOBOMY 3((EKTy, M0 U3MEHEHUIO CTETeHEN
OKHUCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIKME U CHEIU(UUECKUEe XUMHUYECKUE
CBOMCTBA MPOCTHIX U CJOXHBIX BEIIECTB, MOJTBEPKJasl OMNHUCAHUE
npuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaAKIU;

COCTaBJISITh YPaBHEHUsSI DJICKTPOJUTUYECKON JTHUCCOLMAIIMU KHUCIIOT,
mieioued W CoJiel, TONHBIE W COKpalI€HHbIE YpaBHEHUS peEaKIui
MOHHOTO  OOMEHa, YypaBHEHHUS  pEaKIMHA,  TMOATBEPKIAOITUX
CYIIIECTBOBAHUE T'€HETUYECKOUW CBSI3M MEXIY BEIIECTBAMHU PA3TUYHBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaAKIIHil
MIOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OanaHca ATUX PEaKIU;
POrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTHU TPOTEKAHUS XUMHUYECKUX NPEBpALIEHUN B Pa3IUUHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHTEIIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JIOJII0 XMMHUYECKOTO »dJeMeHTa 1o (opmyie
COCIMHEHUS, MAaCCOBYIO [IOJII0 BEIIECTBA B PAacTBOpPE, IMPOBOJIUTH
pacy€Thl O YpaBHEHUIO XUMHUYECKON PEaKIINU;

coOM0oaTh  TpaBHJIa  TOJIB30BAHUS ~ XUMHYECKOW  TOCYION |
nabopaTopHbiM 00OpYJOBAaHUEM, a TaK)Ke TMpaBuUia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSIMH 10 BBINOJIHEHUIO
7a00paTOPHBIX XUMHYECKHUX OMNBITOB IO TOJYyYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M yTICKUCIOTO Ta3a);

OPOBOJIUTh  PEAKUHUM, TOATBEPKIAIONINE KAYECTBEHHBIH COCTaB
Pa3TUYHBIX BEMIECTB: pPACMO3HABATH OIBITHBIM MYTEM  XJIOPHI-,
Opomun-, womua-, KapOonat-, ¢Qocdar-, cumukar-, cymbdar-,
TUIPOKCUI-MOHBI, KATHOHBI aMMOHHUSI M MOHBI M3yYEHHBIX METAJIIOB,
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;



e TMPUMEHATH OCHOBHBIC ONEPANMHA MBICIUTSIBHON JEATEIPHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHUE, 0000IleHHe, CUCTEeMAaTHU3allUIO,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBS3CH — JUIsl M3yUCHUS CBOWCTB
BEIICCTB M XUMHUYECKHUX pEaKIMi, €CTeCTBEHHO-HAyYHBIC METOIbI
NO3HAHUSI — HAOJIOJEHUE, U3MEPEHUE, MOJICTUPOBAHNUE, YKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsnyecTBO yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM NMPOrpaMmabl Bceero o0pa3oBaTtejibHbIE pecypchl
padoThI padoTsbI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MIPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBEKa
19 BemecTBa n xuMuueckue 15 1 bu6mmoreka [JOK
' peaKmuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okchIax https://m.edsoo.ru/7f41837¢c
Bonopoa.llonstue o kucnorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30



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

Pa3nen 3. Ilepuoauueckuii 3akon u [lepuoanyeckas cucrema xumuyeckux 3jieMeHToB JI. . MennesieeBa. CTpoeHue aTOMOB.

XumMuueckas cBf3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€akmuu

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

> XMH;P;ZZ?ZI;:?E,G;?;H. . ! https://m.edso0.ru/7f41837c
aToMa
. )éHMI/IIIGCKas{ CBSI3b. . BuGmiorexa [IOK
. KUCTUTEIHLHO-
BOCCTaHOBHTEJIHHBIC PEAKIIHH https://m.edsoo.ru/7f41837¢c
bubmnoreka [JOK
Hroro o pasery 15 https://m.edso;.I ru/7f41837c
PezepBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM nupposbIie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1idpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nen 1. BemecTBO M XMMHYecKHe peaKIIuH
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3JielioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAs TUCCOLIAALINSL. 8 1 1 bubnuorexka [JOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pasznen 2. Hemera/yibl 1 UX COeTUHEHUA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYIHEL P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as xapakTepuCcTUKa XUMUYECKUX
2.3 3ne§eHT01f VAIr) nbl. A30T, pochop u 7 1 bubmmorexa [JOK
' PYHTHL. ’ P https://m.edso00.ru/7f41a636
UX COEIMHEHUS
24 OO1as XxapakTepuCTUKa XUMHYECKUX 8 1 2 bubnuoreka [JOK
' aneMeHToB [VA-rpynnsl. Yraepoa u https://m.edsoo.ru/7f41a636



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

KPEMHUN U UX COCUHECHUS

Wroro mo pazmeny 25
Paszgen 3. Meraiibl M UX COeTHUHEHUS
. bubnuotexa [JOK
3.1 00 4
HHE CBOUCTBA METAILIOB https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 B 16
AXKHCUIIINEC MCTAJIJIBI U UX COCANHCHUA https://m,edsoo,ru/7f41a636
Hroro mo pazmeny 20
Pazjnen 4. Xumusi v okpy:Kamomas cpeaa
4.1 BemtecTBa 1 Mmarepuaiisl B )KU3HU YEJIOBEKA 3 bubnmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemd 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka KonTpoabusbie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [IOK
JKU3HU 4yesoBeka. Tema u BemecTa https://m.edsoo.ru/ff0d210c

9 IlonsaTtue o MeTo1ax MO3HAHUS B 1 bu6mmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1

3 «IIpaBuiia paboThI B 1abopaTopuu u 1 bubnuorexa [JOK
pUEMBI 0OpaIEHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)

4 YucTele BemecTBa U CMECH. 1 bubnuoreka [JOK
CriocoObl pa3ieneHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «Pa3nencHue cMmeceil (Ha mpumepe 1 bubmorexa HOK

. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH )»
bubmuoreka [JOK

0 ATOMB I MOTIEKYIEL L https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE dIIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U clHOXHBIE BEllleCTBa 1 bubmorexa LOK

https://m.edsoo.ru/ff0d2a6¢c



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

bu6mmoreka [{OK

9 A -
TOMHO-MOJICKYJISIPHOE YICHUE https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSTHCTBA COCTaBa
BeIecTB. XuMmuueckas Gopmyiia. bubmmoreka [JOK
10
BaneHTHOCTh aTOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTtHocuTENbHAs aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYIISIpHAS bubmmorexa [OK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10711 XUMHUYECKOT0 bu6mmoreka [IOK
SJIEMEHTA B COCTMHEHUN https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecrBa. MoJib. bubnuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
14 dOusnvecKue 1 XUMHICCKUE bubnuoreka [JOK
SIBJICHUS. XUMUYECKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUA NPOTEKaHUS bubnuorexa [JOK
XUMHUUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoaudecTBa, MacChl
17 . bubmuoreka [JOK
BetecTBa fo ypaBHte https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUui
Knaccudukanus XuMu4ecKkux
18 eaKiui (COeIMHEHUS, Pa3NIOKEHUS bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 M. B. JIoMOHOCOB — yu€HBIN- bubnuorexa [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHImKIIoneaucT. O0o0ImeHue n
cUCTeEMAaTHU3alUs 3HAHUU

https://m.edsoo.ru/ff0d40c4

KonTtposnsHast padora Nel mo teme

bu6mmoreka [IOK

20
«BeniecTBa 1 XUMUYECKUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 BO3 yxa Kucnopon — snemeHt u brbmmorexa [OK
Ayxa. poat https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
Ou3NYECKUEe U XUMUICCKHE
29 CBOMCTBA KUCJIOPOIa (peaKkiuu bubnuorexa [JOK
okucnenus, roperue). [lonsrue 006 https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoOsl MosTydeHus: KUCIopo/ia B
23 1abopaTopuu U MPOMBIILIEHHOCTH Bubmmorexa LIOK
parTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ hekT XuMUIecKon
24 peaKkuu, MOHSITHE O bubnuorexa [JOK
TEPMOXUMHUYECKOM YPABHECHHH, https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKUX PEaKIUIX
Tomnuso (HedTh, Yroiab U METaH).
25 3ar }ISHCIEI/qu];OS yra CrocoObI Zro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAaILlEHUS
[IpakTueckas paborta Ne 3 o Teme
26 «[lonyuenue u cobupanue Bubmmorexa LIOK
i P . https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3y4EHHUE €T0 CBONCTBY
97 Bonopox — aneMeHT u mpocToe bubnuoreka [IOK

BemecTBo. Haxoxaenue B apuponc

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre U XUMHUECKUE

bu6mmoreka [IOK

2 7 T
8 CBOHICTRA BOAOPOAA. L IpHMEHEHHE https://m.eds00.ru/ff0d4ddo
BOJIOpOJA
bu6mmoreka [IOK
29 I1
OHATHE O KHCIOTax H COIAX https://m.edsoo.ru/ff0d50d?2
30 Crioco0bl Mmosty4eHust BOAOPO/Ia B bubmmoreka [IOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
[IpaxTueckas padora Ne 4 o Teme
31 «ITonyuenue u cooupauue bubmmorexa [TOK
. P o https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €TO CBOWCTBY
39 MousipHbiit 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a 110 €r0 U3BECTHOM bubmiorexa HOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brrunciaenust 00EMOB ra3os I10
34 ABHEHHIO PEAKIMK Ha OCHOBE bubmorexa [IOK
P “p N https://m.edsoo.ru/ff0d5708
3aK0HA 00HLEMHBIX OTHOIIIEHHUH Ta30B
35 DOU3NYECKUE U XUMHUYECKHUE bubmuoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubnuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 HacrimieHHple 1 HeHACHIIIIEHHBIS bu6mmoreka [JOK

pacTtBopel. MaccoBas 10JIs BEIIECTBA
B pacTBOpe

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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[Ipaktuyeckas padora Ne 5 o Teme
«IIpuroroBneHue pacTBOpPOB ¢

bu6mmoreka [IOK

38 ONpeAeNIEHHON MacCOBOM 10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTpomasnas padora Ne2 o teme bubnuorexa [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE U XUMHUYECKHUE CBOICTB

41 K:;};qTeHH: OCHOBHI)?)((: u S brbmmorexa [TOK

’ https://m.edsoo.ru/ff0d664e

aM(pOTEpPHBIX OKCUIOB

42 OCHOBaHHUS: COCTaB, bubnuoreka [JOK
Kiaccudukaiys, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydenne n XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca

m Kucnoter: cocras, kinaccuduxanusi, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[Tonydyenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK

45
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,

46 CHOCOéL?HiHW)eHHH XI/IMI/IIIZ(I:)KI/Ie bubmmorexa [JOK

N ’ https://m.edsoo.ru/00ad9474

CBOICTBa
ITpakTuyeckas padora Ne 6.

47 Pemrenne skcnepruMeHTAIbHBIX bubnunoreka [JOK

3aaay 1o TCM¢C «OCHOBHBIE KJIaCChHI
HCOPraHN4CCKUX COCIUHEHUI

https://m.edsoo.ru/00ad9b7c
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['enernueckas CBA3b MEKIY

48 KJIaCCaMH HEOPraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCANMHCHUUN
49 O06o00mIeHne 1 cucTeMaTU3aIus bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00ad9ch2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI bubmorexa HOK
. https://m.edsoo.ru/00ad9ela
HCOPraHNM4CCKUX COCINHCHUHN
IlepBEIe NONBITKU KjIacCU(pHUKAIINU
51 XI/II\I/)II/I‘—IeCKI/IX 3JICMCEHTOB ?}OHSITFII/IG (0] BH6HH0TeKa HOK
) https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOAHBIX 3JICMCHTOB
[Tepuonnueckuii 3aKOH U
59 [Tepuonnueckas cucrema bubnuorexa [JOK
XUMHUYeCKuX daeMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Meuneneena
53 [Tepmo b1, rPyIIIBI, ITOATPYIIIEI bubmorexa HOK
PHOARL, TPYITHEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
siaep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0UeK
. bubmuoreka [JOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl 1. 1. MenneneeBa
XapakTepucTUKa XUMUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubmuoreka [JOK

ITepnoanueckoii cucreme . 1.
MeHpeneeBa

https://m.edsoo.ru/00ada824
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3nauenue Ilepuoanueckoro 3akoHa
JUISL pa3BUTHUS HAYKU U IPAKTUKH. [].

bu6mmoreka [IOK

> N. MenneneeB — y4€HbIN, earor https://m.edsoo.ru/00ada96e
Y TpaXJIaHUH
58 DNEeKTPOOTPUIIATEILHOCTH ATOMOB bubnuorexa [JOK
XUMHUYECKUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Hontast xuMirieckas cBssh https://m.edsocl)_.I ru/00adac34
60 KoBaneHnTHas nonsipHass Xumuyeckas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosisipHas bubnuorexa [JOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 (CTeneH OkiCIeHILA https://m.edsoi.I ru/00adae28
63 OKHUCIINTENBEHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIN bubmorexa HOK
https://m.edsoo.ru/00adb076
KonTponsnas padora Ne4 o teme
65 «Ctpoenue atoma. XuMHYECKas bubmmorexa [JOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O0oO1IEHNE U bubnuorexa [IOK
cucTeMaTH3allis 3HaHU https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
cucTeMaTH3allis 3HaHU https://m.edso0.ru/00ad9ch2
68 PezepBHblit ypok. O600mmenue u bubnuorexa [IOK
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cUCTeEMAaTU3alusd 3HaAaHUU

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Kouau4vecTBO yacoB DJIeKTPOHHBbIE
Ne ara nudpoBbIe
Tema ypoxka Kourpoububie | IIpakTHyeckue o op
n/n Bceero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
[lepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX 31emMeHToB Jl. . https://m.edsoo.ru/00adb59e
Menneneera
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKHUX JICMECHTOB 1 bubmorera [JOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHOJIOB

3 Knaccudukanus n HomeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMHuuecKkoil CBSA3U U TUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel mo teme

5 «[loBTOpEHue u yroyonenue 1 1
3HAHMI OCHOBHBIX Pa3JIENIOB Kypca
8 xmacca»

Kiaccudukanus XuMudeckux

6 €aKIUH 0 Pa3INYHBIM 1 bubmorexa [IOK
P P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsATHE O CKOPOCTH XUMUYECKOU

bu6mmoreka [JOK
7 peakuuu. [loHsITHE O TOMOT€HHBIX 1

U ICTCPOrCHHbIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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TloHATHE O XUMUYECKOM
paBHOBecHU. DaKTOPBI, BIUSIOLINE

8 Ha CKOPOCTh XUMHUYECKON pPEaAKIINU bubmorexa [IOK
p peaxh https://m.edsoo.ru/00adc28c
U II0JIOKEHUE XUMHAYECKOrO
paBHOBECHS
9 OKuCIUTETHHO- bubmmoreka [IOK
BOCCTAaHOBUTEIIBHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHYECKON
10 mucconuanmy. CHIIbHBIE U CIIa0bIE bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIIEKTPOJIATHI
11 MonHble ypaBHEHUS pEaAKIIUNA bubnmorexa LOK
P beaid https://m.edsoo0.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE bubnuorexa [JOK
MpEeACTaBICHUI 00 https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKOU JUCCOIHAIIHI
XHUMHUYECKHE CBOKMCTBA COJIEH B
13 CBETE IIPEACTABIEHUI 00 bubmorexa [IOK
peAl N https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUYECKOU JUCCOIHAIIHI
14 IToHusaTre o ruaposM3e coJiei Eubmorexa IOK
P https://m.edsoo.ru/00add9d4
O060011IeHre U cucTeMaTU3aIus bubmuoreka [JOK
15 N
3HAaHUHU https://m.edsoo.ru/00addd12
ITpakTuyeckas paGora Ne 1.
16 «Pemrenne skcnepuMeHTAITLHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
17 KonTtponpHas padota Ne2 o treme bubnuorexa [IOK



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

«INEKTPOIUTUYECKAS
IUcconuanusa. XuMHYECKIE
peaKkIi B pacTBOPaxX»

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

OOmast xapaKTepUCTHKA

18 raJiloreHoB. XMMHUYECKHUE CBOMCTBA bubmmorera [JOK
' https://m.edsoo.ru/00addfe2
Ha MpuMepe XJIopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA bubmorera [JOK
’ https://m.edsoo.ru/00ade104
MOJTy4eHUE, PUMEHEHUE
[IpakTueckas padora Ne 2 o
20 teMe «[lonmydeHne consHON bubmmorexa [TOK
1 . . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHHUE €€ CBONCTBY»
Brruucienus mo ypaBHeHUSIM
21 XUMHUYECKUX eazp WA, €CJIM OJIUH Bubmmorexa LIOK
pealiIHH, A https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B U30BITKE
99 OO6mras xapakTepucTuKa bubnuorexa [JOK
aneMeHTOB VIA-Tpynibl https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOAU(PUKAIIUH
23 cepbl. HaxoxeHue cepol u e€ bubnuoreka [JOK
COEJIMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOKMCTBA CEPBI
CepoB0oa0pO1, CTPOCHHUE,
P P P bubmuoreka [JOK
24 ¢bu3nyeckrue U XUMHUYEeCKHe
N https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHasi KUCIIOTA,
A P P bubmuoreka [JOK
25 busnueckue U XMMUYECKUE

CBOﬁCTBa, MIPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMHUYECKUE PEAKLIUH, JISKAILKE B
OCHOBE IPOMBIIIIEHHOIO Crocoda
ITOJIy4EHUS CEPHOM KUCIIOTHI.

bu6mmoreka [IOK

26
XHWMHMYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIlenl Cpeibl
COCTMHEHUSIMU CEPBI

27 Beruucnenue MmaccoBoi 01 bu6mmoreka [IOK
BBIXOJIA ITPOJYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTUKa
aneMeHTOB VA-rpynmnsl. A30T,

28 acIpoCTPaHEHUE B IIPUPOIE bubnmorexa LOK
pavtipocIp pupoze, https://m.edsoo.ru/00adeea6
¢buznyecKkue u XuMHUYECKUE
CBOMCTBA
AMMHaK, ero Gu3nIecKue u

29 XAMUYECKHE CBOMCTBA, TIOJTyICHHUE Bubmmorexa LIOK

> OIS https://m.edsoo.ru/00adf004
U IPUMEHEHHE
[Ipaktrueckas padota Ne 3 mo
30 teMe «[lonydeHne aMMuaka bubmmorexa [JOK
yi . ’ https://m.edsoo.ru/00adf180
W3YYEHHE €ro CBONCTBY

31 A30THas KUCIOTa, €€ hru3nueckue bubnuoreka [JOK
Y XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U CONEi
aMMOHHSI B KQUeCTBE

32 MUHEPAIbHBIX YA00pEHUH. bubnuoreka [IOK

XHUMHYECKOE 3arpsA3HCHHUC

OKpYXarollen cpebl
COCIMHEHUSIMU a30Ta

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



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
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdop. Okeun dochopa (V) u
docdopHas KucioTa, pusnIecKue

bu6mmoreka [IOK

33 U XUMHUYECKHE CBONCTRA, https://m.edsoo.ru/00adf68a
MOJTy4CHHUE
Ucnonb3oBanue dpocdaros B
34 Ka4eCTBE MUHEPAIBHBIX bubnuorexa [JOK
ynoOpeHuit. 3arpsi3HeHNE https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu
VYraepon, pacnpocTpaHeHNe B
35 npnpgne, g)mnlzlec;;e " Bubmmorexa LIOK
8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcunpl yriaeposa, ux Gu3ndecKue
Y XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TTPOOITIeMBI Bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoja
(V)
N bu6mmoreka [JOK
3 Yrombiias KHCAOTa i € con https://m.edsoo.ru/00ae006¢c
[IpakTruueckas padota Ne 4 o
38 teme "[lonydyeHue yriekuciaoro bubnuorexa [IOK
raza. KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIE TOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoja
40 Kpemnuuii u ero coenunenus bubmorexa [IOK

https://m.edsoo.ru/00ae080a
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[Tpaktuyeckas padora Ne 5.
Pemenne SKCIICPUMCHTAJIbHBIX

bu6mmoreka [IOK

41
3ajJa4 1o teMe «BaxHeuIme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUS
KonTpomasnas padora Ne3 o teme

42 «Baxknaennne HeMeTaIIbl U UX bubmorera [JOK

https://m.edso0.ru/00ae0el18
COEIUHEHUS
OO01as xapakTepucTUKa
XUMHYECKUX DIIEMEHTOB —

43 MeTaJIjI0B. MeTajimruecKkasi CBs3b U bu6mmorexa [IOK
MeTaJUIMYECKasi KpUCTAIUINIECKAast https://m.edsoo.ru/00ae103e
pemérka. GU3n4YecKre CBOKMCTBA
METAJIJIOB
XUMHUYEeCKHe CBOICTBA METAJIOB.

44 DIEKTPOXUMHUYECKUI PII bubmiorexa HOK

p . p https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6mmme crnocoObl MOTYICHHS
MeTtamioB. CraBel. Beranciaenus
bu6mmoreka [JOK
45 110 YPaBHEHUSIM XUMHYECKUX
N https://m.edsoo.ru/00ael1156
pEeaKIMii, €CIIM OJIMH U3 PEarceHTOB
COJICPXKHUT IIPUMECH
bubmuoreka [JOK
46 [TonsaTHE O KOPPO3UN METAJLIOB
https://m.edso0.ru/00ae1278
bu6mmoreka [JOK

47 €JIOYHBIC METaJIbI
i https://m.edso00.ru/00ael14b2

48 OKcHbl ¥ THAPOKCUBI HATPUS U bubnmoreka [JOK

Kajausa

https://m.edsoo.ru/00ael4b?2
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49 [IleroyHO3€EMENBHBIE METAILIIBI — bubnuorexa [JOK
KaJIbIUA U MarHuu https://m.edsoo.ru/00ael5e8
50 Bakueiiue coeqMHEHN KaabIIUs bubnmorexa LOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre 1 cucTeMaTU3aIus
3HAHHI
52 JKEcTKOCTh BOJIBI M CITIOCOOBI €& bubmmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[Ipaktruueckast pabota Ne 6 o
53 TepMe ")KéCTKOCI?FI) BOJBI U METOJIBI bubmorera [JOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bu6mmoreka [JOK
>4 AdtromHHHi https://m.edsoo.ru/00aelc64
55 AmMmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTTU bubnuorexa [JOK
xenesa (I1) u xxenesa (I1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALIIUSI
3HAHUHN
[IpakTueckas paborta Ne 7.
59 Pemenne skcriepuMeHTAIBHBIX bubnuoreka [IOK
3aj7a4 1o Teme «BaxkHelmue https://m.edso0.ru/00ae3de8
METaJUTBl U UX COSTUHEHUS
60 Brruncnenus no ypaBHEHUSIM bubnuorexa [IOK
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XUMHUYECKUX PEAKLU, €CIU OJIMH
W3 peareHTOB JIaH B M30BITKE WU
COAEPKUT IpUMecH. Beruncnenus
MAacCOBOM JI0JIM BBIXO/1a MPOYKTa

https://m.edsoo.ru/00ael1750

peakiuu
61 O060061eHre U cucTeMaTu3anus 1
3HAHHI
KonTpomasnas padora Ne4 o teme
62 «BakHeWIe MeTayuTbl B HX 1
COCTMHCHUS
63 BemectBa u matepuainsl B 1 bubnuorexa [JOK
MOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XHWMHUYECKOE 3arpsA3HEHUE 1 bubnuorexa [JOK
OKpY’Karolen cpeibl https://m.edsoo.ru/00ae4270
65 Posib xuMuu B permiennu 1 bubnuorexa [JOK
AKOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001IEHNE N 1 bubnuorexa [JOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6001meHue u 1 bubnuorexa [IOK
cucTeMaTH3alus 3HAaHUH https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6001meHue u 1 bubnuorexa [IOK
cucTeMaTH3alus 3HAaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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