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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeNbHbIX opranu3amusax Poccuiickont deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMATPUBAET PACHPEACIICHHE €ro IO KijaccaM W CTPYKTYPUPOBAHUE IO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH IpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ynbTaraM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel H3y4eHUs TpeaMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poNb UrparoT (GopMUpyeMble XUMHEH TPENCTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
oOydJaromuxcs, HABBIKOB HX CaMOCTOSITEIbHONW  Y4eOHOM  JIeSITeIbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOT O B3rJIsi[a Ha €IMHCTBO MPUPOJIbI U YEJIOBEKA, ABJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CrocoOCTBYEeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B SKOJOTUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBiieHUsT B OOYYEHUM XUMHUM OOECIEUHMBAIOTCSA CIEIH(PUKON
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
aJanTHPOBAHHBIM OTpaKEHHWEM 0a30BOM HAYKH XMMHH Ha OMPECIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TOHSATHUN XWUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa K €€ uzydeHuro. Coaep:kaHue CKIAIbIBAETCS W3 CHUCTEMBI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHN O XUMHUUECKOI
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MNPHUHIUITY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOECHUHU aTOMa U XUMHYECKOMN CBA3U;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YpOBHA K Jpyromy, BBINONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEN MPAKTHUYECKOTO MPUMEHEHUS WU IMOJYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IPEACTABIEHUA O XMMHUYECKON COCTABIISIIOLICH HAYYHOM KapTHUHBI MUpa B JIOTUKE
€€ CHUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HAHUIO H
METOAaM TMO3HaHUS B Hayke. M3ydeHue XuMHM MPOUCXOAUT C IMPUBICUYCHHEM
3HAHWI W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeAMeToB: «OKpyXKaroluid Mupy,
«buonorus. 5-7 xmacce» u «Pusuka. 7 Kaacey.

[Ipy wu3yyeHUH XUMHUHM MPOUCXOAUT GOPMHUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTU YEJIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, Ss3blka HayKd, B



OpPUOOIIEHNH K HAyYyHbIM METOJaM TO3HAHUS TMpPU HM3YUYCHUH BEUIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opmupoBaHHE MHTENJIEKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBIEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAEATEeNbHOCTH, HAYyYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHune yCclIOBUM, CIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00yYaroIUMUCS
OIbITA PAa3HOOOPA3HOM MEATEIBLHOCTH, MO3HAHHUS M CAMOMNO3HAHUS, KIIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
pa3NUYHBIX BUIOB JESATEIbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM U €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MHpa, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYEHHBIE MPU W3YUYECHHUH
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW XKHU3HU MU
TPYLOBOM NEATEIBLHOCTH;

— (dopMupoBaHHEe y OOy4YalOIIMUXCAd T'YMAHUCTHYECKUX  OTHOILCHUMH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATEIBHOCTH B LEJAX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OOmee 4YUCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a7eMeHTOB. [IpocThie U ClIoKHBIE BeleCTBAa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonunuectBo BemecTBa. Monbs. MonsipHass macca. B3anMocCBsi3b KOJMYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsS MacChl BelIECTB. XUMHUUYecKue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
bu3MYECKUX CBONCTB O0Opa3lOB HEOPraHMYECKUX BEHIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBICHUM, HAOIIOICHUE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YCHHE CIIOCOOOB pa3jiefieHUs] CMEceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneiluue npeacTraBuTe/ I d HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYEHUSI KHUCTIOpOoJla B JIa0OpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOro 3((ekTa, pa3pylieHue 030HOBOTO CIOA.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoMCTBAa BOABI. Boma kak pactBopurenb. PacTBOpEL
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpUpoJe U B KU3HU 4YeaoBeKa. KpyroBopoT BOIbI B IPUPOIE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnotsl. Knaccudukarus kucnor. Homenknatypa kucnor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (Mmoxkapa), O3HAKOMJICHHE C OOpa3llaMH OKCHIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MacCOBOM JI0JIEW PACTBOPEHHOT'O BELIECTBA, B3AMMOJIEMCTBUE BOJAbI C METAJUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

Ilepnognuecknii 3akoH u Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMENbHBIE METAJLIbL,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepmonnueckon cucremel xumudeckux annemeHToB JI. . Menneneesa. [lepuonsl
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTUKAa XHUMHUUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuoanyeckoi CuCTeMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAsI CBSI3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUIA LMHKA C PACTBOPAMHM KHCIOT M IIEJIOYEeH, MPOBEAEHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONb30BaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHUE, UBMEPEHUE, MOJIETIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHUE BEIECTBA, ra3, (PU3MUECKHUE BEIUYUHBI, €IUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

[lepnonnueckuii 3akoH. [lepuoanyeckas cucreMa XMMAYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOECHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlacCaM HEOPraHWYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
VM3MEHEHUIO CTEMEHEW OKHMCJICHUSI XMMUYECKUX AJIEMEHTOB, MO0 00OpPaTUMOCTH, MO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakuusax. [IoHATHEe 0 TOMOTEHHBIX M IeTepOre HHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. Cocrasnenne YpPaBHECHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AJIEKTPOHHOTr O OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont cBszu. Crenenb nqucconuanu. CUiIbHbIC U CIA0bIe SJIEKTPOTUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanu. KauecTBeHHbIE peakiiui Ha HOHBI. [[oHSITHE O THAPOJIN3E COTIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakinu
OT BO3JACWUCTBUA pPAa3IMUYHBIX (PAKTOPOB, HCCIECAOBAHHE AIEKTPOINPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakiuid  HMOHHOro  OOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbK0 KAQUECTBEHHBIX PpEAKIIMA HAa  HOHBL, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMYECKHE CBOMCTBA Ha IPUMEpPE  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAaxO0KJICHUE B IPUPOLE.

O6mas xapakrepuctuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu OKHcieHHs. CTpoeHue M (U3NYECKHE CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPO/a U Cepbl. AJUTOTPOITHbIE MOAU(DUKAIIMN KUCIOpOoAa
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpPhbl KAK MPEICTABUTEIIM KHUCJIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOJIYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCI0Tbl. CONM CEPHOM KUCIOTHI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJO0TBPAILEHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue u XMMHUECKHUE CBOICTBa, MONydeHue U npuMenenue. Conu aMMOHuS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb30BaHWE HUTPATOB U COJEH AaMMOHHUS B KayeCTBE MHUHEPATIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdhopHas kucinora, Gpu3HUecKue 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHblE  CTENEHM  OKHCIEHHUSA.  YIJEepoid,  aJIOTPOIIHbIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHE W IPUMEHEHHUE. DKOJIOTHYecKue MNpoOJIeMbl, CBSI3aHHBIE C OKCHUIAOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepaboTku (OC€H3WH), MX POJIb B OBITY M IPOMBIIIICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIyUCHHUE H
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, 1IEMEHT, OeTOH, *kene300eToH. [Ipobiembl 6e30MacHOro MCHOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TIPOTEKaHWUs, OIBIThI, OTpaxkaromue (QU3NYecKue M XWMHYECKHE CBOMCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMAaTEpUAJIOB), HAOJIOICHUE Tpollecca OOyTJIMBaHUS caxapa Ioj JeWCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIoZeHUE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOJYKIIMEN CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE AKCIEPUMEHTAIbHbBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa u ctpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTtaunueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
CrocoObl TONIydeHHs] MeTauioB. I[IOHATHE O KOPpPO3UMM METAIIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemeHnToB /. M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXIEHHUE B IPUPOLE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[lepuoanueckor cucreMe xumudeckux snemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJfoMUHUN: TIoJ105)keHUE B [leproanyueckoi cuCTeEME XUMUYECKHUX JIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, CTpoe€HHE aToMa, HAaXOXKAeHHWE B mpupoac. PU3HUECKHE H
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, H3YUYCHHE  PpE3yJbTaTOB KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO  HUCIOJB30BAaHUE  BUJACOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XMUMHUYECKUX peakiuid B ObITy. [lepBas momois mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATHUM, TaK U TIOHSATUH, SBJISIONIUXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEJIMPOBaHUE, HU3MEpPEHHE, MOJIENb, SBJICHUE, NapPHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHOe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
yaoOpeHwHs, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATeIbHbIE BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBbCSl CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpPUEHTAUMU U
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOW HH(pOpMAIMEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUS O COIMAIBHBIX HOpPMax M TpaBUIaX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM W JAPYrUX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATEJILHBIX 3aJlad, BBHINOJHEHUH XWMHYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIl TIOHUMaHUSI CYINTHOCTH HAayYHOW KAapTHUHBI MHUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC IJiI OOBSICHEHUS HAOJI0OIaeMbIX MPOIECCOB U SIBJICHU,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M [O3HAHWUIO, JI0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKMMH BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPAaeKTOPUU MPOITODKCHHS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0OrH4eCKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIO/ICHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pEIIeHUs 3a/1ay, CBSI3aHHBIX C OKPY)KAIOIIeH MPUPOAHON cpefoi, i MOBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATUBHOW U COLIMATIbLHOW MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUU (BBIACIATH MX XapaKTEPHbBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3M MEXIAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METanpeIMETHbIEC), CHMBOJIMYECKHUE (3HAKOBHIE) MOJIETH, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX TPEICTABICHUI BBISIBIATH U XapaKTEpU30BATh CYILIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YyMEHUE HaOmoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

yMEHHE BBIOUpaTh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTH  UCHOJb30BaHMUs HMHPOPMALIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMaMu rpaduku U UX KOMOMHALUSIMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESITEIbHOCTU B YCTHBIX M IMCbMEHHBIX TEKCTax; JejaTh IPE3CHTALHIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HUCCIEAOBATEIbCKOM  JIEATENbHOCTH  MpPU  PELICHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pa0oThI U ApYTue).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 337ay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IMOJYYEHHOIO pe3yjbTaTa 3asBICHHOW 1I€JIM, YMEHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBbIE OOY4YalOIIMMUCA HaydHbIEe 3HAHHS, YMEHHUS U CIOCOObI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOHAS U HEOHOPO/IHASI), BAJICHTHOCTb, OTHOCUTE/IbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasl pPeaKiusi, KIacCU(UKAIUsA PEaKIui: peakiuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBsI3b, MOJIIPHAS WM HEMNOJISIPHAS KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaThb XUMUYECKYI) CHUMBOJIMKY [JIi COCTaBJeHUsA (popMyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COCIUHEHUH 10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IMOJOXeHUsA B llepmoamueckon cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynna (A-rpymnmna)» u «mnodouHas noarpymnmna (b-rpymnma)», maibsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, 00IIee YUCIO 3JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XMMHYECKUX TMpEeBpallleHUl B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

MPUMEHSATH OCHOBHBIE OIEpAI[MU MBICIUTEILHON JESTEIbHOCTH — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHMUSI — HAOJIOJEHUE, U3MEpPEHHE, MOIEIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB IO TMOJYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH M KUCIOT C TIOMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJla, HOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS JTUCCOIMAIUS, PEaKIIMH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKass CBsI3b (KOBAJICHTHAsl, MOHHAsI,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MPUMEHSTH 3TU TTOHSATHUSI PU ONMCAHUU BEIIECTB U UX MPEBPAILICHUIH;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
ONpeAeIiEHHOMY KJIacCy COEIMHEHUN 1o ¢dopMysaMm, BUJl XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich Ilepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefieleHue HMX MO JJEKTPOHHBIM CJOsIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKHE PeaKkuu (10 YUCIY M COCTaBY Y4YaCTBYIOIIUX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHIl COOTBETCTBYIOILIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMHM Pa3IMUHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCYA 01 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOAWTh  PEAKIUH,  TOATBEP)KIAIONINE  KAYECTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHATh OCHOBHBIE OIEpaIliy MBICIUTEIILHOW NESITEILHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
Ha0JII0JICHUe, U3MEPEHHUEe, MOJEIMPOBaHUE, SKCIICPUMEHT (peasibHbIM U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

YdeOHbIe 3aHATUS TPOBOAATCA ¢ Ucoiab3oBaHueM MTD 1ienTpa ectecTBeHHO-HAY4YHOI HampaBieHHOCTH «Touka poctay MOY

«bymomxkunckas COLI»

8 KJIACC
KoaunuecTBo yacoB
Ne HaunmeHoBanue pa3aesoB DJleKTpOHHBIE (LM poBbIe)
KoHTpoJbHbIE IIpakTHyeckne
n/m TeM NMPOTrpPaMMbl Beero oOpa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paspnea 1. llepBoHauajibHble XMMUYECKHE TOHATHS
Xumus — BaxkHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6moreka IIOK
' MPaAKTUYECKOMN JeATEIIbHOCTH https://m.edsoo.ru/7f41837c¢
YyeaoBeKa
12 BemecTBa 1 XumMmmuueckue 15 1 bu6morexa IIOK
' peaknuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliline npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
21 Bozayx. Kucnopon. [Tonsitue 5 bubmoreka [IOK
' 00 oKcuIax https://m.edsoo.ru/7f41837¢c
Bognopon.Ilonsatue o kucimorax bubmoreka [TOK
2.2 8 1
1 COJSIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [ToHsiTHE 00 but6moreka [JOK
2.3 5 1 1
OCHOBaHHMAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 11 1 1 but6mmoreka [JOK
' HEOpPraHUYEeCKUX COeIMHEHUN https://m.edsoo.ru/7f41837c
Wroro mo 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

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB /. U. MenaeneeBa. CTpoeHne aToMOB.

Xumuueckas cBi3b. OKHCJINTEIbHO-BOCCTAHOBHTEJIbHbIE pe€aKkuuuun

[Teproanyeckuii 3aK0H 1
31 [Tepuonuueckas cuctema 7 bu6mmoreka [JOK
XUMHUUYECKUX 31emMeHToB /. . https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue aToma
XuMudeckasi CBA3b. BuGmiorexa [IOK
32 OxucautensHo- 8 . https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEIIBHBIE PEAKIIUU
bu6moreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3zpnes 1. BeiecTBO M XUMHYECKHE peaKkUM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

YdeOHbIe 3aHATUS TPOBOAATCA ¢ Ucoiab3oBaHueM MTD 1ienTpa ectecTBeHHO-HAY4YHOI HampaBieHHOCTH «Touka poctay MOY
«bymomxkunckas COLI»

8 KUIIACC
HUcnonb3oBanue
000py10BaHUA
Ne KosmmyecrBo yacos py Jlara UICKTPOHHbIC
HEeHTpa uugposBbIe
n/ Tema ypoka HU3y4YeHH
«Touka pocra» o0pa3oBaTe/bHbIC
1| |
Bceer Kontpoasubl | IIpakTuyecku pecypcsl
0 e padoThI e padoThI
[Ipenmer xumuu. Ponb
bu6mmoreka [JOK
XUMUH B )KU3HHU
1 https://m.edsoo.ru/ff0d210
yenoBeka. Tena u o
BEIIeCTBA }
[Tonarue o meTomax bubmorexa [TOK
1 https://m.edso0.ru/ff0d227
MMO3HAHUS B XUMHH o
3aHsatue
[IpakTueckas padorta Ne
MIPOBOJIUTCS C
1 «IIpaBumna paboTsl B
} HCIIOJIb30BaHHE bubmioreka [IOK
nabopaTtopuu 1 NpuEMBI
1 M https://m.edsoo.ru/ff0d23d
oOparieHus ¢
obopynoBaHus ¢
1a60paTOPHBIM
nenTpa «Touka
000PYI0BAaHUEM
pocTay»
YucTele BElIECTBA U bubmoteka [JOK
cmech. CriocoObl 1 https://m.edsoo.ru/ff0d26¢c
paszesieHus cMecei a
[Ipaktuueckas padora No 1 3aunsTue bubmotexa [JOK



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

2 «Pa3nenenune cmecen

IIPOBOJUTCS C

https://m.edsoo.ru/ff0d28c
8

(Ha IpUMEpe OUYUCTKU HCIIO0JIb30BaHUE ¢}
MTOBAPEHHOU COJIN)» M
o0opynoBaHUs
nenTpa «Touka
pocTtay
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0d2a6
o
XUMHUYECKHUE DIIEMEHTHI. bubmioreka [IOK
7 3Haku (CMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMUYECKUX 2JIEMEHTOB 8
[Ipocteie u ciioXHBIE bubmorexa HOK
8 https://m.edsoo.ru/ff0d2a6
BEI[ECTBA c
ATOMHO-MOJIEKYJIIPHOE bubmorera TTOK
9 https://m.edsoo.ru/ff0d2d5
y4eHUE 0
3aKOH MTOCTOSHCTBA
COCTaBa BEIICCTB.
10 XI/IMI/I‘IGCKZI:; dhopmyia. bubmorexa [JOK
https://m.edsoo.ru/ff0d2eae
BanenTHOCTh aTOMOB
XUMUYECKUX IJIEMEHTOB
OTHOCHTENIbHAS aTOMHAS bubmioreka [IOK
11 Macca. OTHOcUTEbHAs https://m.edsoo.ru/ff0d323
MOJICKYJISIpHasi Macca c
MaccoBas nosist bubmoteka [JOK
12 XUMHUYECKOTO dJIEMEHTa https://m.edso0.ru/ff0d350

B COCIMHCHHUHA

c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

KommuecTBo BemiecTna.

bu6mmoreka [JOK

13 https://m.edsoo.ru/ff0d523
Moub. MonsipHas macca 0
duzrvecKue u
14 XUMHWYECKHUE SBIICHHUS. bubmorexa TIOK
https://m.edsoo.ru/ff0d37fa
XuMuueckasl peakifus
[Ipu3Haku u ycinoBus bubmmoreka LIOK
15 MPOTEKAHUS XUMHYECKUX https://m.edsoo.ru/ff0d3al
peakiuit 6
3aKoH COXpaHEeHus bubmmorexa [IOK
16 MacChl BEIIECTB. https://m.edsoo.ru/ff0d3b8
XUMHUYECKUE yPABHEHHS 8
Brruncaenus
KOJIMY€CTBa, MaCChl bubmoteka [JOK
17 BEILECTBA 10 https://m.edso00.ru/ff0d570
ypaBHEHUSAM 8
XUMHUYECKUX PEaAKIUMN
Knaccuduxanus
XUMHUYECKUX PEaKIIHit
18 (coenments, bu6mmoreka [JOK
https://m.edsoo0.ru/ff0d3f34
pa3IoKeHHUs,
3aMelIeHus, OOMEeHa)
M. B. JloMmoHOCOB —
.. bu6mmoreka [JOK
19 YCHAH-OHIITIOLGIICT https://m.edsoo.ru/ff0d40c
O000111eH1E U 4
CHCTeMaTH3allusl 3HAHUH
KonTtponbshas pabora bu6mmoreka IIOK
20 Nel mo Teme «BemecTBa https://m.edso00.ru/ff0d429

U XUMHUYCCKHEC pCaKIIUN»

0



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecs rasos.
CocraB Bo3nyxa.

bu6mmoreka [JOK

21 https://m.edsoo0.ru/ff0d448
Kucnopon — anemeHT u o
npoctoe BemecTBo. O30H -
dusnueckue u
XUMHYECKHE CBOMCTBA bubmioreka [IOK
22 KHcIopoaa (peakiuu https://m.edsoo.ru/ff0d461
OKHCJICHHS, TOPEHHUE). 4
[Tonsarue 006 okcumax
Crioco0sI osryueHus
KHCII0pOJia B bu6mmoreka [JOK
23 nabopaTropuu u https://m.edsoo.ru/ff0d497
MPOMBIILIEHHOCTH. a
[Ipumenenue kuciaopoaa
TennoBoi 3¢ ekt
XUMHYECKON pEeaKLnH,
MOHATHE O Bbu6moreka [JOK
24 TEPMOXUMHUYECKOM https://m.edso0.ru/ff0d479
YpaBHEHHH, 3K30- H 0
SHJOTEPMHUYECKUX
peaKusx
TonnmuBo (HepTh, Yroib
u MeTaH).(Bard[)msH};ne bubmorexa [JOK
25 https://m.edsoo.ru/ff0d4c4
BO3/yXa, CIOCOOBI €ro 3
MIPEI0TBPAICHUS
[IpakTrueckas padora Ne 3aHaTHE
3 mo teme «Ilonyuenue u MIPOBOJTUTCS C bubmrorexa ITOK
26 https://m.edsoo.ru/ff0d4ae

cobupaHue KUCIopoaa,
HU3yYEHHE ETO CBOWCTBY»

HCIIOJIb30BAHUC
M

2



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

o0opynoBaHUs
nenTpa «Touka

pocTta»
Bonopon — anemeHT u bu6mmoreka LIOK
27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd
HaxoxaeHue B Ipupoze 0
Du3nvecKue u
XUMHYECKUE CBOKCTBA bubmorexa HOK
28 https://m.edsoo.ru/ffod4dd
Bogopona. [lpumenenne 0
BOJZIOpOJIa B
[TonsiTuEe O KHCIIOTAX H bubmorera IOK
29 https://m.edsoo.ru/ffod50d
COJISIX
2
CriocoObl OJTydeHUS bubmoteka [JOK
30 BOJIOpOJIa B https://m.edsoo.ru/ff0d4dd
1a00paTopuu 0
3aHsTHE
[IpakTueckas paborta No HPOBOITER ©
WCII0JIb30BaHUE
31 4 no teme «Ilomyuenue n " bubmmoreka [IOK
cobupaHue Boaopo/a, https://m.edsoo.ru/ff0d4f42
. o0opyaoBaHUs
U3yUEHHUE ero CBONCTBY
nenTpa «Touka
pocTa»
MoutsipHbIi 00BEM ra3oB. bubmorera TIOK
32 https://m.edsoo.ru/ff0d542
3akoH ABorajpo o
Boraucienus o0béma, bu6mmoreka [JOK
33 KOJIMYEeCTBa BEIECTBA https://m.edsoo.ru/ff0d55a

rasa 1o €ro u3BCCTHOMY

0



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA
WM 00bEMY

Brruncnenust 005M0B
ra3oB MO0 YPaBHEHUIO

bu6moreka [JOK

34 peakiuy Ha OCHOBE https://m.edsoo.ru/ff0d570
3aKOHAa 00BEMHBIX 8
OTHOIIICHU ra30B
dusnveckue u Bu6mmotexa IJOK
35 XHUMHYECKUE CBOWCTBA https://m.edsoo.ru/ff0d587
BOJBI a
CocraB OCHOBaHHUIA. bubmoteka [JOK
36 [Tonstue 06 https://m.edsoo.ru/ff0d59e
UHIUKATOpax 2
Bopa xak pactBopuTens.
Hacsimmennsie u
HEHACBIIIICHHBIS bubmorexa HOK
37 https://m.edsoo.ru/ff0d5b4
pactBOpbl. MaccoBas 0
JI0JIs1 BEILIECTBA B
pacTBope
[TpakTrueckas padora No 3anarue
5 o Teme IPOBOJUTCS C
«IIpuroroBnenue HCII0JIb30BaHUE bubmoteka [JOK
38 pacTBOPOB ¢ M https://m.edsoo.ru/ff0d5eb
OnpeaenEHHON MacCOBOM o0opyaoBaHuUs a
JloJiel pacTBOPEHHOTO nenTpa «Touka
BEILECTBAY pocTa»
KonTtponbshas pabora bubmuoreka LIOK
39 Ne2 o Teme «Kucnopo. https://m.edsoo.ru/ff0d634

Bonopon. Bona»

2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

OKcuipl: COCTaB, bu6mmoreka [JOK
40 KJIacCH (PUKaIIHs, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa €
[Tonyuenue n
XUMHUYECKHE CBONCTRA bubmorexa HOK
41 https://m.edsoo.ru/ff0d664
KHCJIOTHBIX, OCHOBHBIX H .
aM(OTEPHBIX OKCHJIOB =
OCHOBaHMUS: COCTaB, bubmioreka [IOK
42 KJ1accu puKanus, https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
[Honyuyenue u bubmuorexa [IOK
43 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67c
OCHOBaHUI1 a
KwucaoTter: cocTas,
44 KJ1accu puKanus bubmorexa HOK
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIATypa
[Tonyuyenue u
45 XUMHUYECKHE CBOMCTBA bubmorexa TIOK
https://m.edsoo.ru/ff0dfee2
KHCIIOT
Coau (cpeguune):
HOMeH(KEaT a )CHOCO6BI bubmmorexa HOK
46 ypa, https://m.edso00.ru/00ad947
MIONTyYeHUS, XHMUYIECKHIE 4
CBOMCTBA -
[TpakTrueckas padota Ne 3aHdarue
6. Pemtenne MIPOBOJIUTCS C
bubmoteka [JOK
9KCITEPUMEH TAJIbHbIX HCIIOJIE30BAHUE
47 https://m.edsoo.ru/00ad9b7
3a/1a4 I10 TEME M c
«OCHOBHBIE KJIACCHI o0opynoBaHUs -

HCOPraHN4YCCKUXx

neHtpa «Touka



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

COEIMHEHUN

pocTa»

I'eneTnueckas cBSI3b
MEXy KJIacCaMmu

bu6moreka [JOK

48 https://m.edsoo.ru/00ad9a5
HEOPraHUYECKUX 0
COCIUHEHUM =
OGoGwene u bu6moreka [JOK

49 . https://m.edsoo.ru/00ad9cbh
CHUCTEMAaTH3aIus 3HAHUH 5
KonTtponbHas pabora
Ne3 mo treme "OcHoOBHBIE bubmorexa IOK

50 } https://m.edsoo.ru/00ad9el
KJIACCHI HEOPTaHUYECKUX N
coequHenni" -
IlepBble NONBITKA
KnaccupuKanuu bubmmorexa [IOK

ol XUMUYECKUX DJIEMEHTOB. https://m.edso0.ru/00ad9ff
ITonsiTHe o rpymmax a
CXOJTHBIX AJIEMEHTOB
Ilepnonnueckuii 3aK0H U

bu6mmoreka [JOK

IIepuognyeckas cucrema

52 https://m.edsoo.ru/00ada52
XUMUYECKUX 2JIEMEHTOB c
J. . MenneneeBa -
S (T — bu6moreka [JOK

53 P > TPYIHL, https://m.edsoo.ru/00ada52
MOATPYTIbI c
CrpoeHue aToMOB. bubmotexa [JOK

54 CocraB aTOMHBIX sI€EP. https://m.edsoo.ru/00ada34
H30Tomns! 2

55 CtpoeHnue 2JIeKTPOHHBIX bubmoteka IJOK

000JI04YEK aTOMOB

https://m.edsoo.ru/00ada6b



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

3JIEMEHTOB
ITepuoanueckoit
cuctemsl J1. W.
MenpgeneeBa

10

56

XapakTepucTuka
XUMHUYECKOT0 JIEMEHTA
IO €ro MOJIOKEHUIO B

bu6mmoreka [JOK
https://m.edsoo.ru/00ada82

ITepuonnueckoit 4
cucteme [l. . -
Menneneena
3HaucHUE
ITepuoanyeckoro 3akoHa
bubmioreka [IOK
57 A3 PAsBHTIL Hayku o https://m.edsoo.ru/00ada96
npaktuku. [. 1. o
MenneneeB — y4d€HBIH, -
Tearor U rpak 1aHuH
DNEKTPOOTPHUIIATEITBHOCT bubmmorexa [IOK
58 b @TOMOB XUMHUYECKUX https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
HMonHas xuMudeckKas bubmorera HOK
59 https://m.edsoo.ru/00adac3
CBS3b 4
KoBanenTHas nosspHas bubmorexa TIOK
60 https://m.edsoo.ru/00adaab
XUMHUYECKas CBA3b 8
KoBanentnas bu6moreka [JOK
61 HETOJIsipHasi XUMUYECKast https://m.edsoo.ru/00adaab
CBSI3b 9
62 CrelleHb OKH CIICHHS Bbu6moreka [JOK



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

https://m.edsoo.ru/00adae?
8

OKHCIATENBHO- bu6mmoreka [JOK

63 BOCCTAHOBUTEIILHEIE 1 https://m.edso0.ru/00adb07
peakuuu 6
OKUCIITEII 1 bu6moreka [JOK

64 1 https://m.edso0.ru/00adb07
BOCCTAaHOBUTEIH 5
KonTtponbHas pabora
Ned o teme «Ctpoenune bubmorexa HOK

65 ) P 1 https://m.edso00.ru/00adb48
aToMa. XuUMHudecKas 6
CBSI3bY» §]
PeszepBHBI ypOK. bubmoteka [JOK

66 O0o6menre u 1 https://m.edso0.ru/00adb33
CHCTEMaTH3aIls 3HAaHUH C
PesepBHbIN ypOK. bubmotexa [JOK

67 O6o0menne u 1 https://m.edso0.ru/00ad9ch
CHCTEMaTH3aINs 3HAHUH 2
PezepBHbIN ypOK. bubmotexa [JOK

68 O0o006111EHKE U 1 https://m.edsoo.ru/ff0d61c
CUCTEeMaTH3aIlNs 3HaAaHUI 6

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Hcnoan3oBanue
No KoanyecTBo 4acos zzzl;zz(f;:::a Jara ?l::;)l;?::::me
w Tema ypoxa pocTa» nayHent oOpa3oBaTe/bHbIEC
" Bcer KoHTpoJbHbI IIpakTHyeckn " pecypchbl
0 e padoThlI e padoThl
[Tepuognueckunit
3aKOH.
[Tepuoanyeckas 1 bu6moreka [IOK
CUCTEMa XUMHYECKUX https://m.edsoo.ru/00adb59e
anemenToB /. U.
Meunneneena
3aKOHOMEPHOCTH B
W3MCHCHHUH CBOMCTB but6moreka [JOK
XUMHYECKUX 1 https://m.edsoo.ru/00adb6b
DJIEMEHTOB ITEPBBIX 6
TPEX MEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa 1 bubmotexa IIOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEII[ECTB
Buapr xummnyeckoi
CBSI3HM U TUIIBI 1 bubmumoreka [IOK
KPUCTaJUINYECKUX https://m.edsoo.ru/00adbac6
pemeéToK
Kontponsnas pabora 1 1
Nel o Teme



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

«IToBTOpEHUE N
yriayOjaeHue 3HaHui
OCHOBHBIX Pa3/ielioB
Kypca 8 kiacca»

Knaccuduxanus
XUMHYECKUX
peakuuii mo
pa3IMYHBIM
pU3HAKaM

but6moreka [JOK
https://m.edsoo.ru/00adbchQ

ITonsTHe 0 ckopocTH
XUMHYECKOU
peakuuu. [Tonstue o
TOMOT €HHBIX U
reTepOr eHHbIX
peakusax

bu6moreka [IOK
https://m.edsoo.ru/00adbe9a

ITonsTHe o
XUMHYECKOM
PaBHOBECHU.
®DaKTOpHI, BIUAIONINE
Ha CKOPOCTh
XUMHYECKOU
peakiuu u
IIOJIOKECHUE
XUMHYECKOI0
paBHOBECHS

but6mmoreka [JOK
https://m.edsoo.ru/00adc28c

OKUCIUTEITBLHO-
BOCCTAHOBUTEIbHBIE
peakuuu

Bbub6morexa IIOK
https://m.edsoo.ru/00adcade

10

Teopus

but6moreka [JOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

BIEKTPOIUTHYECKOU
JIACCOIMALINH.
CunbHble U caadble
ANEKTPOIHTHI

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

HNonnble ypaBHEHUS

but6moreka [JOK

11 . https://m.edso0.ru/00add44
peaxkuuii g
XUMHUYECKUE
CBOMCTBa KUCJIOT U
OCHOBAHUI1 B CBETE Bubmiorexa IOK
12 . https://m.edsoo.ru/00add5d
npeacTaBlIeHUN 00 3
BIEKTPOTUTUYECKOU -
UCCOLAALIAN
XUMHAYECKUE
CBOMCTBa COJICH B
but6mmoreka [JOK
CBETE
13 . https://m.edsoo.ru/00add8b
MpeCcTaBlIeHUN 00 5
3IEKTPOIUTUUECKOU -
IIUCCOLIMAIIAN
Homsmie o bubmnoreka [IOK
14 . https://m.edsoo.ru/00add9d
TUJIPOJIN3€E COJIeH 4
O06o6meHne u bu6moreka [IOK
15 CHCTEMATHU3ALIUI https://m.edsoo.ru/00adddl
3HAHUN 2
[IpakTueckas 3aunstue
16 pabora Ne 1. MIPOBOJUTCS C bu6morexa [IOK
«Pemnrenne HUCIOJIL30BaHUE https://m.edsoo.ru/00addbfa
AKCITEPUMEH TAJTbHBIX M 000pyIOBaHUS



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

3agaqd»

nenrpa «Touka
pocTa»

17

KonTtponbsnas pabora
No2 mo teme
«ONEKTPOTUTHY ECKA
s TUCCOIIHAITHSI.
XUMHYECKHE
peaxkuuu B
pacTBoOpax»

but6moreka [JOK
https://m.edsoo.ru/00addecO

18

Oomias
XapaKTEepUCTHKA
raJor¢HoB.
XuMmudeckue
CBOICTBA Ha
MpUMepe XJI0pa

bu6moreka [IOK
https://m.edsoo.ru/00addfe2

19

XJ10poBOOPO.
ConsHas KHCIIOTA,
XUMHYECKHE
CBOMCTBA,
MOJTy4YCHHE,
MIPUMEHEHUE

bu6moreka [JOK
https://m.edso0.ru/00ade104

20

IIpaktnueckas
pabota Ne 2 o Teme
«[Tonyuenue
COJITHOM KHCJIOTEI,
H3y4eHUE e€
CBOMCTBY

3aunsrtue
MIPOBOJIUTCS C
WCIOJIb30BaHUE
M 000pyI0BaHUS
nenrtpa «Touka
pocTa»

bu6moreka [IOK
https://m.edsoo.ru/00ade348

21

Brruucienus mo
YpaBHEHHUIM

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488



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

XUMHUYECKUX
peakiuii, eciii OJIuH
W3 PEArceHTOB JaH B
H30BITKE

22

OOmas
XapaKTepUCTHKA
aiieMeHToB VIA-
TPYIIIBI

but6mmoreka [JOK
https://m.edsoo.ru/00ade64a

23

AmutoTpornHsie
MOJU(UKALIUU CEPBI.
Haxoxnenue cepsl n
€€ COCIMHEHUH B
pUpoJIE.
XuMHYecKHne
CBOICTBA CEPBI

bu6moreka IIOK
https://m.edsoo.ru/00ade64a

24

CepoBojiopo,
CTpOEHHE,
¢buznyeckue u
XUMHUYECCKUE
CBOMCTBA

bu6moreka [JOK
https://m.edso0.ru/00ade802

25

Oxcuapl cepsl.
Cepnas KucCIoOTa,
¢busnyeckue u
XUMHUYECKUE
CBOJCTBA,
IIPUMEHEHNE

bu6moreka IIOK
https://m.edso0.ru/00adea28

26

XUMHUYECKUE
peakiuu, Jexarniiue B
OCHOBE

but6moreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MIPOMBITIICHHOT'O
croco0a MmoJydeHus
CEpPHOM KHUCIIOTHI.
XUMHUUYECKOE
3arpsi3HEHHUE
OKPY’KaIOIIEH Cpebl
COETMHEHUSIMU CEPbI

27

Breraucnenue
MacCOBOH JOJIN
BBIXOJIa MPOAYKTa
peakiuu

but6moreka [JOK
https://m.edsoo.ru/00adec8a

28

OO6mas
XapaKTepUCTUKA
aneMmeHToB VA-
rpynnsl. A3or,
pacrpocTpaHeHHE B
IIpUpOJIE,
¢dusnueckue u
XUMHUUYECKUE
CBOMCTBA

but6moreka [JOK
https://m.edsoo.ru/00adeeab

29

AMMHak, ero
(dbuszndeckue u
XUMHUYECKUE
CBOMCTBA, OTy4YCHHE
U IPUMEHEHNE

but6moreka [JOK
https://m.edsoo.ru/00adf004

30

[IpakTueckas
paborta Ne 3 o Teme
«Ilomyuenne
aMMHaKa, U3y4eHue

3ansTue
TIPOBOJIUTCS C
UCTIOJIb30BaHUE
M 000pyIOBaHUS

Bbu6morexa IIOK
https://m.edsoo.ru/00adf180



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

€ro CBOWUCTBY

nenrpa «Touka
pocTa»

31

A3zoTHas xucnora, eé
¢buznyeckue u
XUMHUYECKUE
CBOMCTBA

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

32

Hcnons3oBanue
HUTPATOB U COJIEU
aMMOHMUS B KaU€CTBE
MUHEpaJIbHBIX
yA0OpeHMil.
XUMHUYECKOE
3arpsi3HCHUE
OKpY’KarOIIEH Cpe/ibl
COEMHEHUSIMH a30Ta

bu6moreka IIOK
https://m.edsoo.ru/00adf518

33

dochop. Oxenp
hocopa (V) u
dbocdopHast kucora,
¢buznyeckue u
XHUMHYCCKUE
CBOMCTBA, MOJy4YEHHE

bu6moreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue
(docdaToB B kauecTBe
MUHEpaIbHBIX
yA0OpeHMUil.
3arpsi3HeHUe
MIPUPOIHON CPEbI
¢dbocdaramu

bu6moreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,

but6moreka [JOK



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

pacrpocTpaHeHue B
pUpoze,
buznyeckue u
XUMHYECKUE
CBOMCTBA

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

36

Oxkcuasl yriaeposa,
ux (uznyeckue u
XUMHUYECKHUE
CBOMCTBA.
DKOJIOTHYECKUE
pOOJIEMBI,
CBSI3aHHBIE C
OKCHUJIOM yTJiepoja
(V)

but6moreka [JOK
https://m.edsoo.ru/00adfebe

37

VYrospHas KMCIOTA U
eé comu

bub6morexa IIOK
https://m.edso0.ru/00ae006¢c

38

[IpakTueckas
pabota Ne 4 o Teme
"Ilonyuenue
YTJIEKHUCIIOTo rasa.
KauectBenHnas
peakius Ha
KapOoHaT-uoH"

3aHsTHe
MPOBOAMUTCS C
KCIIOJIb30BaHUE
M 000pyI0BaHUS
unenTpa «Touka
pocTa»

but6mmoreka [JOK
https://m.edsoo.ru/00ae027e

39

[IepBoHauasibHbBIE
TOHATHS 00
OpraHUYECKUX
BEILIECTBaX KaK O
COEIMHEHUSIX

yriepona

Bbub6morexa IIOK
https://m.edso0.ru/00ae054e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

40

KpemHunii u ero
COEAMHEHHUS

Bbub6morexa IIOK

https://m.edso0.ru/00ae080a

41

[IpakTueckas
paborta Ne 5.
Pemenne
AKCIEPUMEH TAJIbHBIX
3aJ1a4 I10 TeEMeE
«Baxwueiinme
HEMeTaJlIbl U UX
COCIIMHCHU

3aHsTHe
MPOBOAMUTCS C
WCIIOJIb30BaHHUE
M 000pyI0BaHUS
nenTpa «Touka
pocTa»

but6mmoreka [JOK

https://m.edso0.ru/00ae0bf2

42

Kontponbshas pabora
Ne3 mo Teme
«Baxwueiimme
HEMETaJUIBI U UX
COCIUHCHUS

bu6moreka IIOK

https://m.edso0.ru/00ae0el8

43

OO6mas
XapaKTepUCTHKA
XUMHYECKUX
3JIEMEHTOB —
METaJIJIOB.
Mertannudeckas
CBSI3b U
MeTaJJInYecKast
KpUCTaJlJTnyecKas
peui€Tka.
dusnueckue
CBOICTBA METAJJIIOB

but6moreka [JOK

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

44

XUMHAYECKUE
CBOMCTBa METAJLJIOB.

bu6moreka [JOK

https://m.edso00.ru/00ael1156



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

DJIEKTPOXUMHUYECKUIA
Pl HAPSDKEHUM
METaJIOB

OOmue cnocoobl
MOTYYEHUS
meTtaiuioB. CIIaBhI.
Brruucnenus no

45 ypaBHEHIAM but6mmoreka [JOK
https://m.edso00.ru/00ae1156
XUMHYECKHX
peakiui, eciu oguH
U3 pEarcHTOB
COJIEP)KUT MPUMECH
46 [TonsiTre o Koppo3uu bu6moreka LIOK
METaJJIOB https://m.edsoo.ru/00ael278
bubmmoreka [IOK
47 Wenoutbie MeTaIEI https://m.edso00.ru/00ael4b2
Okcunpl u
48 TUAPOKCUIBI HATPUS bubmiorexa [IOK
https://m.edsoo.ru/00ael4b2
M KaJus
Illenouno3emenbHBIS
49 METaJLIbl — KaJIbIUi bubmmorexa HOK
. https://m.edso0.ru/00ael15e8
1 MarHUuH
50 Baxueitmmue bu6moreka I[IOK
COCTMHEHUS KaJIbITHS https://m.edsoo.ru/00ael5e8
O000111EH1E U
51 cUCcTeMaTU3aIUs
3HaHUH
59 XKécTkocTh BOABI B bu6moreka [JOK

CIIOCOOEI €é

https://m.edso00.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

YCTpaHECHHS

[IpakTueckas
pabota Ne 6 o Teme

3agarue
MIPOBOJIUTCS C

. HCIOJIb30BaHUE bu6morexa [IOK
53 "YKEcTKOCTh BOJBI U
. M 000py10BaHUS https://m.edsoo.ru/00aelae8
METOJIbI e
" nenTpa «Touka
yCTpaHCHHUS
pocTay
bu6moreka [IOK
54 A i
JHOMHHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe
55 CBOICTBa OKCHJIA U bubmorexa HOK
A https://m.edso00.ru/00aelc64
TUAPOKCUIA
bubmmoreka [IOK
56 XK
cHeso https://m.edso00.ru/00ae1d86
Oxcupsl,
57 TUAPOKCUBI U COJH bu6motexa [IOK
xenesa (I1) u xenesa https://m.edsoo.ru/00ae35e6
)
O06o00meHne 1
58 CHUCTEMaTH3aLUs
3HAHUHN
[IpakTnueckas 3aHsTHE
pabota Ne 7. MIPOBOJIUTCS C
Pemenne HCIOJIb30BAHUE
59 9KCITEPUMEH TAJTbHBIX M 000pyI0BaHUS bu6morexa [IOK

3aJ1a4 I10 TEME
«Baxwueiimme
MeTaJIJIBI U UX
COCIIMHCHU

nenrtpa «Touka
pocTa»

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

60

Bremaucnenns 1o
ypaBHEHUSIM
XUMHUYECKUX
peakiuii, eciiv oJIuH
W3 pEareHToB JIaH B
H30BITKE UJIH
COJIEPKUT MPUMECH.
Breraucnenus
MacCCOBOH JTOJIH
BBIXOZa TIPOJYKTa
peakuuu

bu6moreka [JOK
https://m.edsoo.ru/00ael750

61

0O06001IeHue u
CUCTEMATH3ALHS
3HAaHUHU

62

Kontponbshas pabora
Ne4 1o Teme
«Baxwueiimme
METaJUIBl M UX
COCIUHCHUS

63

BemecTBa u
MaTepualbl B
IIOBCEIHEBHON
JKM3HHU YeJIOBEKa

but6moreka [JOK
https://m.edsoo0.ru/00ae3f50

64

XUMHUYECKOE
3arpsi3HEHHUE
OKpY’KaroIEH Cpe/ibl

bu6moreka [IOK
https://m.edso0.ru/00ae4270

65

Ponrs xumuu B
pelieHuu
IKOJIOTUY ECKUX

but6moreka [JOK
https://m.edsoo.ru/00ae4270



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

nmpooiem

Pe3epBHBII ypOK.
66 O6o00611eHNE U

CUCTEMATU3ALI U
3HAHUH

bu6moreka [JOK
https://m.edsoo.ru/00ae0d0a

Pe3epBHbIN ypoOK.
67 O06o00mmenue n

cucTeMaTu3alus
3HAHUH

bu6moreka [JOK
https://m.edsoo.ru/00adb33c

Pe3epBHBII ypOK.
0O06001eHue u
cUCTeMaTH3aLUs

68

3HAaHUH

but6moreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JUTA YHEHUKA

METOJNYECKUE MATEPUAIJIBI UUTA YUUTEJIA

[MNDPPOBLIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






