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INOACHUTEJIBHASA 3ATINCKA

[TporpammMa o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBlIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON MPOTPaMMBI OCHOBHOTO
obmiero oOpaszoBanus, npenactaBieHHbIX B @I'OC OOO, a takke Ha OCHOBE (QenepaabHOR
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHIEHIMHM IPErojaBaHus y4eOHOro IMpeamMera
«Xumusn» B 00pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oO0med cTpaterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHWBACT
o0s3aTenpHOE MPEIMETHOE COoepkKaHHue, IpeIyCcMaTpUBAaeT paclpeesieHue ero 1o KiaccaM u
CTPYKTYpUPOBAHHUE 110 pa3zesiaM U TeMaM IIPOrpaMMbl 110 XUMHH, OIPEEISIET KOJINYECTBEHHbIE
U KayeCTBEHHBIC XAapaKTEPUCTUKH COACPKAHUSA, PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOIMKH Y4eOHOTrO
polecca, BO3pacTHBIX 0COOCHHOCTEM 00ydaroIuXcsi, ONnpeaessieT BO3MOKHOCTH MpeAMeTa JIIs
peanu3anyy TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 0Opa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaKXKe TPeOOBaHMI K pe3yabTaTaM 00yYeHUs] XUMUU
Ha YypOBHE LeNel W3ydyeHUs NpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEILHOU
JESTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOT0 COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTAaBICHUI O MaTePUAIILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMble XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLUHU BELIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U SKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaiu3alii BO3MOXHOCTEH Il caMopa3BUTHS U (OpMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHOIN rPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yJaromInxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOH  NeATeNbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIICIOBATEIIbCKUX YMEHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HH, TaKk H B
npodeccuoHaNbHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOI'O
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHU XUMHUHU OO€credyMBaroOTCsl CHElU(UKON colep:KaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS MeJarornyeckd aJalTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKU XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMBI IEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHMUYECKON XUMUU U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX MIOHATUH OPTaHUYECKOW XUMUH.

CrtpykTypa cozaep:kaHMsl MPOTrpaMMbl MO0 XMMHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxona kK eé m3ydeHuro. CopepkaHue CKJIAIbIBAETCS U3 CUCTEMBI IOHATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI TOHATHH O XHMMHUYECKOoW peakiuu. O0e AT CHUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY NOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona [[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpeJCTaBIEHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckne 3HaHUS PacCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJIHOTO YpPOBHS K JpPYyromy,
BBINOJIHASL (DYHKIMU OOBACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U MOJTYyYeHHs U3ydaeMbIX BEILECTB.



OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XAMHYECKOM COCTABJISIIONICH HAyYHOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPHUPO/IBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM IT03HaHUs B Hayke. M3yueHne xumun
OPOMCXOOUT C TPHUBJICYEHUEM 3HAHUI M3 paHee M3YyYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpy n3yyeHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESTENBHOCTH YEJIOBEKAa U KAaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIIHMX (DAKTOB, MOHATUN, 3aKOHOB U TEOPETUYECKHUX
HOJIOKEHUH, JIOCTYNHBIX O0OOOIIEHHH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOIIEHNH K HAyYHBIM METO/IaM [TO3HAHUS IPU U3YYEHUHU BEUIECTB U XUMUYECKUX PEAKLUil, B
(GOpMHpPOBaHMM U pPa3BUTUM I[103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Y4eOHO-
MIO3HABATEILHOM U y4eOHO-MCCIIEI0BATEIBCKOM 1eSATEIbHOCTH, OCBOCHUH MPaBMJI OE€3011aCHOTO
oOpallleHus C BeLECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy M3ydyeHUM XMMUU Ha yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIICKTYAIIBHO PAa3BUTOM JIMYHOCTH, TOTOBOH K caMOOOpa30BAHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPUHATUIO PELIEHUH, CHOCOOHOW ajanTupoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIpaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe INpuoOlIieHue oOyyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieyeHue YCJIOBHUM, CHOCOOCTBYIOLIMX MPHUOOPETEHUIO OOY4YalOIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIETEHIIM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIMYHBIX BUJOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHONW IPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHHWBATDH SIBICHUS OKPYXKAIOLIETO MUPA, UCIIOJIb3Yys 3HAHUS U
OMNBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMMH, I[PUMEHATh MX IpH peuleHud npolieM B
IIOBCEHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00y4aromuxcsi T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHYECKHX 3HAHUH Il BBIPAOOTKM SKOJIOTUYECKH IIEIECOO0pa3HOT0 TOBEACHUS B OBITY U
TPYAOBON JEATENBHOCTH B LENAX COXPAHEHMsI CBOETO 3I0POBbS M OKPYXKAIOIIEH NPUPOIHON
Cpensl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEHM K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajJbHENUIIero 00yueHUs..

BocnurareabHblil MOTEHUMAJ IPpeAMeTa « XUMHS» peajin3yeTcd yepes:

IpUBJCUEHHE BHUMaHMUA OOyYaloIMXCSd K IIEHHOCTHOMY AacHeKTy M3y4aeMbIX Ha YpOKax
IpPEeIMETOB, SIBICHUH W COOBITUH, WHULIMUPOBAHUE OOCYXJEHUH, BBICKA3bIBAHUNM CBOETO
MHEHHUS, BBIPAOOTKM CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITHSIM, SBICHHSM,
Iuam;

NPUMEHEHHE WHTEPaKTUBHBIX (POpPM yueOHOH paboThl — MHTEIUIEKTYaJIbHBIX, CTUMYIHPYIOLINX
MO3HABATEJIbHYI0 MOTHBAlLIMIO, HWIPOBBIX METOAMK, JAUCKYCCHM, JarOIIMX BO3MOXKHOCTb
nproOpecTH OMBIT BeJEHHs KOHCTPYKTHMBHOIO AMajora; TpyHIoBOM pabOThl, KOTOpas Y4YUT
CTPOUTh OTHOILIEHUS M JEHCTBOBATH B KOMAaHJIE, CIIOCOOCTBYET PAa3BUTHIO KPUTHYECKOIO
MBIILLUIEHHUS;

moOyXJeHHE O0O0yJaromuxcs COOMI0JaTh HOPMBI  TOBEACHUS, TMpaBWia OOIIEHUS CO

CBEpCTHHUKAMM M TEJarorn4eckuMyd  pabOTHHMKAaMH,  COOTBETCTBYIOLIHE  YKJIAay
o0uieo0pa3oBaTeIbHOM OpraHU3allid, YCTAHOBJIIEHHWE U MOIIEPKKY J00poKenaTesbHON
aTMocdepsl;

OpraHW3aIMi0 HACTAaBHUYECTBA MOTHBHUPOBAHHBIX W DJPYAMPOBAHHBIX OOYJAIONIUXCS HaJ
HEYCIEBAIOIIMMU OJHOKIACCHUKAMH, MAIOMIer0 OOYYaloIIUMCS COIUANIBHO 3HAYKMMBIN OIBIT
COTPYIHUYECTBA U B3aUMHOMN MTOMOIIH;



WHUIUUPOBAHUE W  TOJJCPKKY  HCCIECNOBATEIBCKOW  JEATENBHOCTH  OOYYaroIIuXxcs,
IUTAHUPOBAHKWE W BBHIMOJIHCHHE WHAMBUAYAJIBHBIX W TPYIIOBBIX IPOCKTOB BOCIUTATCIHHOM
HATPaBICHHOCTH.

OO01ee YUCIIO YacoB, OTBEACHHBIX IS M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanus, coctaiseT 136 gacos: B 8 kinacce — 68 yacos (2 gaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COILEP KAHUE OBYYEHUSA

8 KIIACC

IlepBoHauya/JbHbIe XMMHUYECKHE TOHSTUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeumiecTB. lloHsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aroMOB XHMHYECKHX JJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTEINIbHASI MOJIEKYJ I pHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocBs3b KOJIMYECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérhl mo hopMyiaM XUMHUECKUX COSAMHECHUN.

®u3nueckue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peaKkuuit
(coenuHeHus, pa3IoKeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHHEe (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasHUE Jba,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPHU3HAKOB TNIPOTEKAHUS XMMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (), usydenwe crocoOoB
pa3iesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUWBAaHUE, AUCTUILIALIUA,
xpomaTtorpadusi, TMpPOBENECHHWE OYUCTKA TOBAPEHHOW COJHM, HAONIOJCHWE U OIHCaHUE
pe3yNbTaTOB IMPOBEIAECHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHue
MoiesIel MOJICKYII (ITapOCTEPKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE BEILIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — aljgoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TermnoBoit >(dexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
OHIOTEPMUYECKUE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpoctoe BemectBo. Haxoxknenue Bomopoda B IMPUPOJE,
buznyecKkrue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsl u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPABHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HaceleHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas /0l BELIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuael. Knaccudukamus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. PU3NUYECKHE U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHUWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUs KUCIOpoJa B BO3AyXe, MOJydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3aumojciicTBue Bozopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C Pa3IM4HOI pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/IEHUE M3MEHEHUS OKPaCKH WHIMKATOPOB B PACTBOPAaxX KHUCIOT W IIENOYEH, M3yuyeHHue
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxHeiue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALMUKU XUMHUYECKUX »diieMeHToB. [loHsTHe o0 rpymnmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIEIOUYHO3EMENbHBIE METAJUIbI, TaJIOr€Hbl, THEPTHBIE Ia3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u uHHONepuoAHas ¢opmbl [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX szaep. M3orombl. Onektponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMHUUYECKHUX JIEMEHTOB, METAITHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchl
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THAPOKCHIA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu



Peanuzanus MeXIpeAMETHBIX CBSI3€d MPU U3YYEHUH XUMHH B 8 KJIacCe€ OCYILECTBIISCTCS
yepe3 MHCMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U TOHSATHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAay4YHBIH (PaKkT, TUIIOTE3a, TEOopus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUHM 3apsi, BEUIECTBO, TeJ0, O0BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
MCKOIIa€MBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuus

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kallvs, KalblMsi U HUX COCIUHEHUH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3H. THUMBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKHX PEakuil MO pa3Iu4HbIM MpHU3HaKaM (10 YUCITY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
HHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTie 0 ckopocTH xuMudeckoil peakiuu. [lonaTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOTeHHBIX M TETEPOTreHHBIX peakiusax. [lonsTue o
karanuze. IloHsiTME O XuUMHUYeCKOM paBHOBecHMH. DaKTOphl, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTuoHsl,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BHUJIAMU XUMUYECKOM CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peakluii HOHHOTO OOMeHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KHCJIOT, OCHOBAaHUN U COJiell B CBeTe
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON Aucconuaiui. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HATpuUsA),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, HCCIEIOBaHHE IEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoIlecca AMCCOLMALUN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHHs PEaKIMii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajka, BblAelieHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJONE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu).  Xuoposopopoa. ConsiHas  KMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (u3MuUecKue CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBA
(oOme kak IpeIcTaBUTENs Kilacca KUCIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacIpoCTpaHeHHWE B NpUpoie, (QHU3UYECKUEe u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha HOHbl aMMOHHUA. A30THas KHUCIIOTa, €€ IMOJydyeHHeE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeH CpeAbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nonyuyeHue. Mcmonb3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancop6ouus. Kpyropoport yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3(¢ekT. YronbHas KucioTa u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX poJb B OBITY U MPOMBIIUIEHHOCTH. [ToHsATHE O OHOIOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBieHuss o0 okcuge kpemuus (I1V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOro UCMOIb30BaHMUSI CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHO KU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MUecKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEJUHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBiICHHON CEPHOMN
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUCOMATEPHAIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpESHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUs U Qocdar-nOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTUBOTA3a, MMOJTyYeHHEe, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBSI3b M METAJUIMYECKas KPHUCTAIUIMYECKas
peméTka. DIEKTPOXUMHUYECKUH psJ HanpsbKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MONMy4YeHHsT MeTaUIOB. [IOHATHE O KOPPO3WU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, TIOPATIOMUHUI, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus M Kaiblus. BaxkHeilnme coeanHEHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B npupoze. dusnyeckue u XUMUUECKHE CBOWCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3HMH METAUIOB (BO3MOXXKHO HCIOJIB30BAaHHE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBOWCTB >KECTKOM BOJBI, MpoIlecca TOPEHHs Kejle3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllus, alFOMHHUS, ITMHKa, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONKMCAHKUE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M TUIPOKCH/IA [MHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA U OKpPY:Kaomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelbl (MpeAenbHas TOMyCTUMAas KOHIICHTPAIUs
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmnuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU U3y4YEeHUU XUMUU B 9 Kjacce OCYIIEeCTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTE3,  KIacCHU(HUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  JIKCIEPHUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaIMOAaKTUBHOCTh, MOJICKYJa, OJJIEKTPUYCCKUN 3apsl, MPOBOJHUKH, IOJTYIPOBOJIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUILIBI U3MEPEHUSI, KOCMHUYECKOe MPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, COJHIIE.

buonorust: doTtocuHTe3, apIXaHUe, OWocdepa, IKOocUCTeMa, MUHEpaIbHBIC YIOOPCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JI¢ 00YUCHHSI XUMUHU B €IMHCTBE YI€OHOW M BOCIIMTATEIHHON JIEATEIHLHOCTH B
COOTBETCTBUM C  TPAJAULHUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpPaBUIAMU M HOPMaMU TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIU3ALIUN O0yYaOIIUXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIUpEeHHE OMbITa ACSTEIbHOCTU Ha e
OCHOBE, B TOM YHCJIE B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LEHHOCTHOTO OTHOIIIEHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(POpPMAIUEH O MEepeAOBBIX JOCTHKCHHSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS

MPEACTABJICHUSI O COIMAIBHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHHN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO TMIOJIC3HOM,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKOM W JpYruxX BUAAX JAEATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a]1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHWHM YYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEICHHME M TOCTYNKH CBOMX TOBapHUIICH C MO3WIMHA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  TPEJACTABICHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBlIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YeJOBEKa C IMPUPOIHON Cpeoi, 0 posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBICE MOTHUBBI, HANPABJICHHBIC HA IOJYyYE€HWE HOBBIX 3HAHUW M0 XHMUH,
HEOoOXOoauMBbIe Il OOBSCHEHUS HaONI0IaeMBbIX TMPOILIECCOB U SIBICHUH, MO3HABATEIBLHOM,
WH()OPMAIITMOHHON M YUTATEIIbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHONW pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHTEpPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMHU CPEIACTBAMHU
WH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyUeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIEIOBATEIHCKONU JEATEIHbHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B NaibHEHIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 370pOBBII 00pa3 JKW3HU, OCO3HAHUE TMOCIEACTBHN W HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJCHUS
mpaBul O€30TaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMH B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUECKOMY H3YyUEHHUIO MPOQPECCH U TPyAa pa3TUuIHOTO POJia, YBAXKEHHUE K
TPyy W pe3yiabTaTaM TPYAOBOW JESITEIBHOCTA, B TOM 4YHCJIE Ha OCHOBE TMPUMCHEHUS
MPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYATHHOW TPaeKTOPUU
MIPOJIOJDKEHHST 00pa3oBaHMsI C y4ETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMUH,



OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpodecCuOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUMN, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCHOHAIBHON Cpesie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU IIes1eco00pa3Hoe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310DPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TpaBMI 0€30IaCHOTO TIOBEICHHUS MPH PabOTE C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HM3YyYEHUU XUMHHM, IS PEIICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHOM CPENOH, Ul IIOBBIIIEHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBI, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOPUs, MPUHLMII, TUIOTE3a, (PAKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMH U3 3TUX MPeAMETOB (pOpMUPOBATH NMPEACTaBIECHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpblE OOecrednBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW A TEeTbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TIOHATUH  (BBLIEISATH UX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHUSAMH), UCIOIb30BATh HMOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHWHA, BBIOMpPATh OCHOBAHWS W KPHUTEPHH IS Kiaccu(uKauu
XUMHUYECKHX BEILECTB U XMMHUECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CICCTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCyX1eHUsl (MHAYKTUBHbIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTHh B IMpollecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpPa3OBBIBATH IIHPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — NpU peleHUH YydeOHOo-
MO3HABATEJIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U SIBJICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTA IO3HAHHUSA, a
TaKkkK€ B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3aAlMM M TMPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHME HAOII0JaTh 3a XOJIOM IPOLIECCa, CaMOCTOSITEIbHO TPOrHO3UPOBATH €TI0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHMS M BBIBOJABI MO pe3ysibTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUE BBIOUpPATh, AHATU3UPOBATh U HHTEPIPETUPOBATH UH(OPMAIIMIO PA3IUYHBIX BUIOB
1 GOpM IPECTaBICHHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAsl IUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MOcoOus, pecypchl HMHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;



YMEHHUE IPUMEHSTh Pa3IMuHbIe METOIbI U 3aIpOChl MIPU MOUCKE U 0TOOpe nHpOopMaLUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS y4EOHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOM aKTUBHOI'O MCIOJIb30BAHUS Pa3INYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
UHPOpPMALMUM U WUIIOCTPUPOBATH pEIAaeMble 3a/laud HECIOXKHBIMM CXEMaMHM, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCNOJIb30BaTh U aHAIU3UPOBATh B IIpolecce y4yeOHOM M Hcciel0BaTenbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLe MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yMEHHUs 3aJaBaTh BOIpPOCHl (B XoJe auanora M (WiIM) AMCKYCCHM) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IPEeUI0KEHHOH 3a/1a4H;

YMEHUS NPEACTABIATH MOJyYCHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U IHUCBMEHHBIX TEKCTaxX; JeJlaTh [PE3EHTALUI0 Pe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPH PEIICHUHM BO3HHMKAIOIIMX IpOo0JieM Ha OCHOBE Yy4éra
OOIMMX WHTEPECOB W COTJACOBaHMs NO3HMLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJIMHAIIM COBMECTHBIX JEHCTBHM, ONpeeseHue KPUTEPUEB 110 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTuBHBIEC YHMBepcaibHble y4eOHbIe AeiicTBHA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LENH NeSTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BbIOMpPATh
HanOonee dS(QQeKTuBHBIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM alrOpuT™M JAEHCTBUHA IpU
BBIITOJIHEHUH 33aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUH 33JaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOCHHIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOH pabouell MporpamMMmol, BBIJIENSAIOT: OCBOEHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 005acTH «XUMHsS», BUABI JESITENbHOCTH MO TMOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonuy oOyuenus B 8 kiiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKysIa, XUMUUYECKUIH

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAas WM MOJIEKYJspHAs Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JA0JII XUMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
3IIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEaKIUH Pa3JIOKECHUS, PEAKIINN 3aMEIICHUS, PEaKIIHN
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeIIOBON 3((EeKT peakluu, sApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBs3b,
NOJIsIpHAs M HENOJsIpHas KOBAJIEHTHAasl CBSA3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1sl BemecTBa (MPOLIEHTHAst KOHIICHTPAIINs) B PacTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHATH 3TH
MOHATUS MTPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCTOJIb30BAaTh XUMHUECKYI0O CHMBOJHMKY JJISI COCTaBIeHHS (OpMYT BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpEe/IeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJISKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMH 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

packpsiBaTh cMmbIci [lepuonnueckoro 3akona [I. M. MenneneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosnoxeHuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;
ONMKCHIBAaTh M XapakTepus3oBaTh TabmuuHyto (opmy I[lepuognueckoit cucTembl
XUMHYECKHX JJIEMEHTOB: pa3linyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OONbLIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcsl B Tabnuie «lleproguueckasl cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XUMUUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB Pa3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONWUCAHUE [PUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMUHbIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJsie COETMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlny;

IIPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIBHON NEATENIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTEeMaTH3alHI0, KiacCu(UKAalKIO, BIABICHHE NPUYMHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX DPEaKIIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN);

cleZIoBaTh NpaBWJIaM IOJIb30BAaHUS XMMHYECKOH Tmocynol u  11abopaTopHBIM
0o0OpyJOBaHUEM, a TaKXke MpaBUiIaM OOpallleHUs C BELECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U cOoOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBJICHUIO
pacTBOPOB € ONpPEAECIEHHON MAacCCOBOM JI0JIEH pacCTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, (heHondTaaenH, METHIOPAHK U JIPyTHUe).

K xonmy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENILHOCTh, CTENEHb OKUCIEHHS, XUMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIUs, peaklUWd HMOHHOrO OOMeHa,
KaTaJln3aTop, XHMHYECKOEe paBHOBECHE, OOpaTUMble U HEOoOpaTUMbIE pEeaKluH,



OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakluu, MpeAeabHO J0ImycTUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
HOHSITHS IIPH ONIMCAHUU BELLECTB U UX IPEBPAILIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyNn BelIecTB U
ypaBHEHUN XMMHUUYECKUX PEaKIUii;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUH Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3M (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEAMHEHMSX, 3apsii HMOHA II0 XUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OINHUCHIBATh M XapakTepu3oBaTh TadnuuHyio dopmy [leproguueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJ1aBHas noArpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U GoiblINe MEPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKON Tabiuue, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX IJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee Yrcio AIEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HUX
COEIMHEHUI B Ipeenax MaybIX MEPUOJIOB U TJABHBIX HOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHENH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu30oBaTh (ONMUCHIBaTh) OOIIME W cHenu(UYecKrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/Iasi ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IIEJIOYEH U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pPEeaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 0ajaHca ITUX peaKuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (hopMyIlie COeTUHEHHs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peaKLnuu;

coOnrofaTh MpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCyno M JabOpaTopHBIM
o0opy/soBaHuEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMH 10 BBIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIYUYEHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,
CHWJIMKaT-, cylnb(dar-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;



MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JIEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMI0, BBISBICHUE MPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOAbl TO3HAHHWS — HAONIJICHHUE, W3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbINl U MBICIICHHBI).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanmenoBanmue pa3jiesioB u Komriecrso wacos JuekTpoHHbIE (UG pPOBHbIE)
n/n TeM NMPOrpaMMbl Bcero KonTpoakneie TipaxTiaeckue oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumusa — BakHas 00J1aCThb
11 €CTEeCTBO3HAHMS U 5 2 bubnnoreka IIOK
MPAKTUYECKOU IESITETbHOCTH https://m.edso00.ru/7f41837c
YyeIoBeKa
19 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK
00 okcHmax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucnorax 8 1 bu6nuoreka [IOK
U COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHMSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuorexa [IOK
HEOPraHUYECKUX COEIUHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /[. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PC€aAaKIHH

Ilepuoanueckuii 3aK0H U

Ilepuonnueckas cucrema 7
XUMUYECKHX 3j1eMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma

3.1

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Xumudeckas CB3b.

bu6nuoreka [IOK

3.2 OKHCIHTENBHO- 8 https://m.edso0.ru/7f41837¢

BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

bu6nmoreka [IOK

Wroro no pazzeny 15 https://m.eds00.ru/7f41837¢
P 3 bu6nuoreka [IOK

€3CPBHOC BpEM:1 https://m.edsoo.ru/7f41837c
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpOJIbeIe HpﬁaKTI/I'ICCKI/Ie 0BPA30BATEILHBIC
padoThI padoTsI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHeE PeaKIUA
11 [ToBTOpeHue n yrinyoieHne 3HaHum 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuotexa [HOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnmnoreka [HOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pasznen 2. HemeTasIbl M HX coeIMHEHHS
21 OO0mias xapakTepucTUKa XUMHUECKIX 4 1 bubnmnoreka [JOK
' sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 BJIGHl\ieHTOIf VIAl-:)rpynnH Cepau eé 6 bubmmorexa LIOK
) https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
bu6nuoreka [IOK
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 BJ'IeHl\;eHTOIE IVAI-)rpynnH VYrnepoa u 8 1 2 bubmaorexa LIOK
. ) https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 25
Pa3nen 3. MeTasnibl M HX COeIMHEHUS
3.1 OO0mmue cBO¥CTBa METAIIOB 4 Bubmorexa IIOK

https://m.edsoo.ru/7f41a636
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bu6nmmoreka [IOK

3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3znea 4. Xumus 1 oOKpysKamomas cpeaa

4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmorexa LIOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmiorexa LJOK

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

8 KJIACC
KoanyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
W Tema ypoka Beero KOﬁHTpO.}IbeIe HpﬁaKTquCKI/Ie 06pa3oBaTeNbHbIe
padoThbI padoTbI pecypeb
1 [Ipeamer xumun. Pons XUMUU B KU3HA 1 bu6nuoreka [IOK
yesoBeka. Tena v BeliecTa https://m.edsoo.ru/ff0d210c
2 Ilonarue o MeTomax NO3HAHUS B XUMUHU 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d227e
IT o o] «Il o
, | PG| oo | B LOK
patop p pall https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM
4 YucTteie BemecTBa U cMecH. CrocoObl 1 bu6nuoreka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
IIpaktnyeckas padora Ne 2 «Pa3genenue
5) mfeceﬁ (Ha npnlil)wepe OUYHCTKH ncfllaapeHHOﬁ 1 bubmorexa LOK
https://m.edsoo.ru/ff0d28c8
COITN)»
bu6nuoreka [IOK
6 ATOMBI B MOTIEKYITHL 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmnoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSHCTBA COCTaBa BEILIECTB.
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1 bubmorexa [IOK
) https://m.edsoo.ru/ff0d2eae
XHUMHYECKHUX JJIEMEHTOB
11 OtHocUTeNbHAs aTOMHAs Macca. 1 bubnuotexa [JOK

OTtHocuTenbHAsE MOJIEKYJISIpHAsi Macca

https://m.edsoo.ru/ff0d323c



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
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12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bu6nuoreka [JOK
COEMHEHUU https://m.edsoo.ru/ff0d350c
13 Komnuecto BemecrBa. Monb. Mossipaast bubnmnoreka HOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuUMHUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus NPOTEKAHUS bubnmoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnmnoreka HOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnienusa koau4decTBa, MacChl BEMIECTBA bu6mmoteka [IOK
10 YPABHEHUSIM XMMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knacc a ec €aKIui
18 (coenHHHqéillflﬂuizejip(l)l\:KizIH; I/:;lgeu?;lg; bubmiorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M.B.JI — Yu€HBbIil-
19 9H I/IKJ‘I:I'IIVICOII{/I(():?[OBO6qu ZI:I’;IG’IH bubmoreka LOK
1 AmCT: o https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIrs 3HaHUH
20 KonTtponbHnas padora Nel no teme bubnuoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
p | B o Comemne, Brmorera 0K
poa p B ’ https://m.edsoo.ru/ff0d448e
O30H
2 neropons (et oxncrenma, ropero) bumiorexa LIOK
poJa ipearil - TOP ' https://m.edsoo.ru/ff0d4614
IToustie 00 OKCcHIax
23 sopsopmtn mpowmmebe bumiorexa LIOK
patop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TennoBoii 3pPeKkT XUMUIECKON peaKInu, Bumorexa LJOK
24 MOHSTUE O TEPMOXUMHUYECKOM YPAaBHEHHH,

OK30- U SOHAOTCPMHUUCCKHUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TorumBo (HedTh, yroiab U METaH).

25 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 buGnnorexa LIOK
> https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALEHUS
IT 6ota Ne 3
26 lonyene n codnpanme kucIopona BuGmorera LIOK
v N p poa, https://m.edsoo.ru/ff0d4ae2
H3YYEHUE €TO CBOMCTBY
97 Bomopoa — 35eMeHT 1 MpocToe BEIEeCTBO. bu6nuoreka [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
28 ®du3nvecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KHCIOTAX U COIAX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MOTy4eHHs BOAOPOIa B bubnmnoreka HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT 04
3| dlamyrome n oGspanne sonopons BuGmorera L1OK
ya N p slopoZia, https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTB)
. ; bubmuotexa [JOK
32 MonsipHblif 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
B .
o | Pammmme e oo e BuSorea 101
.. y y https://m.edsoo.ru/ff0d55a0
BElIECTBA UK 00BbEMY
Brruncienus 00bEMOB ra30B 110 YPaBHECHUIO
34 peaKkIuy Ha OCHOBE 3aKOHA 061)é1\y/1I1){Hx bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5708
OTHOIICHUI Tra30B
35 duznueckre 1 XUMHUYECKHE CBOMICTBA BOJIBI Bubmzorexa LIOK
https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanwuii. [Tonstue 06 bubnmoreka [JOK
VHJIKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HackimeHnHbie 1 Butmorexa LIOK
37 HEHACHIIICHHBIC PacTBOPHI. MaccoBas 10

BEILIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40
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[TpakTrueckas padora Ne 5 o Teme

38 «IIpuroToBiieHHE PACTBOPOB C OMpPEACIEHHON Bubmrorexa IOK
N N R https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 Kontponbnas pabota Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCU(UKAIINS, bu6nmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TomyueHnue U XUMHUYECKUE CBOKCTBA
41 KHCJI}:)I;HI)IX OCHOBHBIX U aM(POTEPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kinaccuduxams, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOKCTBA bubnnorexka HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnne n XMMHUYECKHE CBOMCTBA KUCIIOT bubmaorexa LIOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka [JOK
MOJIYYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckast pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH bu6nuoreka [IOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50
N bu6nuoreka [IOK
49 O0o01IeHre U cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch?
K 0
o | e Busorsa 10K
o p https://m.edsoo.ru/00ad9ela
COETMHEHUI
51 [TepBbIie MOMBITKH KiIacCUBUKAITTN bubnuotexa [JOK
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XUMHYECKHX 31eMeHTOB. [loHsTHE O rpynmax
CXOAHBIX 3JICMCHTOB

IIepnonnueckuii 3axoH u [lepuoanyeckas

https://m.edsoo.ru/00ad9ffa

bu6nuoreka [IOK

52 cHucTeMa XMMHUYeCcKuX anemMeHToB [1. H. https://m.edsoo.ru/00ada52¢
Menpeneena
53 [Tepuonpl, rpymmbl, TOATPYIIITHI buGnnorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuorexa [HOK
H3oTonbl https://m.edsoo.ru/00ada342
CTpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB
55 3JIepMeHTOB HepTI:IIZ)z[quCKOI?I cucremsl J{. U Bubumorexa LIOK
T https://m.edsoo.ru/00ada6hc
Menpeneena
XapakTeprucTuKa XUMHIECKOTO DJEMEHTA 110 Bubmiorexa LIOK
56 ero noyioxkeHuto B [lepuoauyeckoit cucreme _
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHA HayKH U npakTuku. . 1. bubmuoreka [JOK
MenpeneeB — y4€HbIN, MI€IArOT U https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas xuMu4eckast CBsI3b Bubmorexa IOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast momnsipHasi XUMHYECKas CBS3b bubnmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBajieHTHas HEenoJIIpHasi XUMUYIeCKasl CBSI3b bubmorexa LJOK
https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 Crenens, oxkucienns https://m.edsoo.ru/00adae28
63 OKHCIIMTEIIEHO-BOCCTAaHOBUTEIBHBIC PEAKIIHH bubnmorexa LIOK
peaxil https://m.edso0.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIU bubmuorexa [{OK
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https://m.edsoo0.ru/00adb076

65 Kontponsnas padora Ne4 no reme «Ctpoenue 1 bubmmoreka [IOK
aroMa. XMMHAYECKasl CBS3b» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6o0mIeHne 1 1 bubnmoreka [JOK
cHcTeMaTH3amus 3HaHUuH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
CUCTEMAaTU3alMs 3HAHU N https://m.edsoo.ru/00ad9ch?2
68 Peseprublit ypok. O600ImIeHNE U 1 bubnuoreka [JOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KosauyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m  Tema ypoka
YP Beero KOﬁHTpO.}IbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
Ilepuonuueckuii 3akoH. [lepuoaudeckas
1 CI/I(E[GMI:B. XUMHYECKHUX BHCMEHT(I)[B AU 1 bubmnorexa LIOK
T https://m.edsoo.ru/00adb59
MeneneeBa
3aKOHOMEPHOCTH B U3MEHECHUHU CBOWUCTB
2 XI/IMI/I‘I@CKﬁX 3JIEMEHTOB NEPBBIX TPEX 1 bubmmorexa LIOK
P p https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nunoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4yeckoil CBSA3U U THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme

5 «IToBTOpEeHue u yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccuukanus XuMU4ecKkux peakiui no 1 bubnmnorexka HOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHYECKOM PEAKIIUH.

7 [TonsiTue o FOMI())FCHHBIX U reTe oré)HHLII)I( 1 bubmorexa TIOK

p https://m.edsoo.ru/00adbe9a
peaKIusx
[TonsTHE O XUMHYECKOM PAaBHOBECHH.

8 @akTOpbI, BIUAIOIIKNE HA CKOPOCTh 1 bu6mmoreka [JOK
XMMHYECKON PEAKIUU U MOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust PIEKTPOTUTHUYECKON AUCCOIUALINH. 1 bu6muoreka [JOK

CunbHbIe U crabble AJIEKTPOIHUTHI

https://m.edsoo.ru/00adcd68
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bu6nmoreka [IOK

1 Honupie ypapHeHHus peakiii https://m.edsoo.ru/00add448
X ecKHue 7 7|

| Skl e B 10K

pel 9 https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUYECKON JUCCOIHAITIT
X €CKHe CBOMCTBA COJIEU B CBETE
13 g I’I;VI I;I:aBH:HHI; opé ;J]ieK J?)JIP;I:HI]ISecTKoﬁ bubnnorexa LIOK
pel P https://m.edsoo.ru/00add8b2
IUCCOLIMAIINHT
14 [TonsTHe 0 THIPOIU3E COCH bubunorexa LIOK
https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK

15 O000111eHE U CUCTEMATH3ALU 3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas padorta Ne 1. «Pemienue bubnmnoreka HOK

16 ;
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o reme

17 <<3neII<)Tp0J1HTI/EIeCKa$1 JTUCCOLIHAIINASA bubnorexa LIOK

’ https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX»

18 OO01mas xapakTeprCTHKA TaJIOTeHOB. bubmuotexa [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHa CIIOTA,

19 XIjIIME‘lzCIJjI/IS cIB[oﬁCTJ:sﬂaH rfoﬁﬂ J;Hile Bubmoreka HOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpa eckas padbora Ne 2 o TeMme
20 «IPIO?HL::HHK&: ::IOI?IHH(;Fﬁ KI/ICJI(T)ITLIT 11:[3 eHue brbmiorexa LJOK
.. y:1 » M3y https://m.edsoo.ru/00ade348
€€ CBOICTB)
B cie 0 ypaBHE ec

2 i, €CI OAh 3 pEATCHTOD g B BuGmorera [IOK
PeaKLHH, a p a https://m.edsoo.ru/00ade488
N30BITKE
OO6mrast xapakTeprucTuka 3J1eMeHTOB VIA- bubnuotexa [JOK

22 i
TPYIITIBI https://m.edsoo.ru/00ade64a

23 AnnoTponHbie MOIU(UKALIUN CEPHI. bubnmoreka [JOK

Haxoxnenue cepbl 1 €€ COEIMHEHUH B

https://m.edsoo.ru/00ade64a
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npupoje. XMMHYECKHUE CBOMCTBA CEpPbI

CepoBonopo, ctpoenue, pu3nueckue u

Bbu6nuoreka [IOK

24 XMMHMYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxcunpl cepel. CepHas KMCIIOTA,

25 (bl/IBI/I‘I{[eCKI/IIe) u XI/II\EI/I‘ICCKI/IC CBOICTBa buGnnorexa LIOK

’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE

2% IPOMBIIIIEHHOT'O CIIOCO0a MOTyYSHUS bubnmnorexka HOK
CEpPHOM KUCJIOThl. XUMUYECKOE 3arpsI3HCHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen Cpesibl COeAMHEHUSIMHU CEPbI

7 Brruncienue MaccoBoil 101 BbIXO/a bubmuorexa [JOK
IIPOAYKTA PEAKIINKU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuka 31eMeHToB VA-

28 rpynibl. A30T, paclipoCTpaHEHHUE B bubnmnoreka HOK
npupoje, Gu3nuecKrue U XUMUYeCKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe bubmuoreka [JOK

29 N :

CBOMCTBA, NIOJIyYCHUE U IPUMEHEHHUE https://m.eds00.ru/00adf004
[IpakTuueckas padora Ne 3 1o Teme
30 <<1PIOJ'I eHHe al\fMI/IaKa M3yYeHHE ero bubmaorexa LIOK
YT - H3YH https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THas KuCnoTa, e€ pusnyeckue u bubnmnorexka HOK
XUMHUYECKHE CBOWCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPAJIbHBIX YIOOpPEHUH. bubmmoreka [JOK

32 . :

XHWMHMUYECKOE 3arps3HEHUE OKPYKAIOIIEn https://m.edso0.ru/00adf518
CpeIbl COEIMHEHUSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u pochopnas
33 KI/ICJ‘Iq())TE (I)I/ISI/I‘J-IIGE)KI/IS) I/IpXI/I(I\/II/I)qec(lI)(He(b ’ bubmaorexa LIOK
. https://m.edso00.ru/00adf68a
CBOICTBa, MOJIyuYeHUE
34 Hcnonb3oBanue pocdaToB B KauecTBe bubnmoreka [JOK

MUHEpAIbHBIX YA00peHHid. 3arps3HeHne

https://m.edsoo.ru/00adfc20
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MIPUPOJTHOM cpenbl hochaTaMu

35 VYrnepoa, pacupocTpaHeHUE B IPUPOJIE, bubnmoreka [JOK
(bu3HYeCKre U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux (pusnveckue u
36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
poOJIEMBI, CBS3aHHBIE C OKCUIOM YIepoa https://m.edsoo.ru/00adfebe
(V)
37 VronpHas KUCIoTa U €€ Coln BH6J?HOTeKa LOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonydyeHue yrieKucioro rasa. Eg&?ﬁ;fé?}gﬁgo%oﬂe
KauecTBeHHas peakuus Ha kKapOoHaT-HOH" o '
[lepBoHavasbHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O BH6J_IHOTeKa LIOK
https://m.edsoo.ru/00ae054e
COCIMHECHUSX YTIIepoia
40 Kpemuuii u ero coenuneHus EH6J?HOTeKa OK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
a1 AKCTIIEPUMEHTAIIbHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«BaxkHenme HeMeTaJUTbl U UX https://m.edsoo0.ru/00ae0bf2
COCIUHCHHUS
Kontponbnas padota Ne3 no teme
42 «BakHeWme HeMeTalIbl ¥ UX BH6J?HOTeKa LIOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHMS
OO01mas xapakTepruCcTHKa XUMUIECKUX
43 3JIEMEHTOB — METaJIOB. MeTamnaeckas bubmuorexa [JOK
CBS3b U METAJUIMYECKAsk KpUCTAIIIINYECKas https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKue CBOMCTBA METAIIIOB
XUMHYECKHE CBOMCTBA METAJITIOB.
44 DNEKTPOXUMHYECKUNA Psi/I HAMTPsKEHUH BH@HOTeKa LOK
METALIOR https://m.edso0.ru/00ae1156
45 OO6mwme crmocoOb! MOTYYEHUST METaJLIOB. but6mmoreka [IOK
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CmutaBel. Berauciienus 1o YPaBHCHHAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAMUH U3
PEArcHTOB COACPIKUT IPUMECHU

https://m.edsoo.ru/00ae1156

46 [ToHsATHE O KOPPO3UH METAIIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ael1278
Bbu6nuoreka [IOK
at [Henounpie MeTatb! https://m.edso0.ru/00ael4b?2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU bubunorexa LIOK
https://m.edso0.ru/00ael4b?2
49 Illenoyno3eMenbHBIC METAJLIbI — KAIbIUN 1 bubnnoreka IIOK
Mar"aum https://m.edsoo.ru/00ael5e8
50 Baxueiinine coeqUHEHNS KAIBIIHAS Bubinorexa LIOK
https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
52 JXKeéctkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHUs bubmaorexa LIOK
https://m.edso0.ru/00ae1886
IIpa eckas pabota Ne 6 o Teme
53 ")Ilzélé?ljgcé BﬂOI;[H I/ITMeTOJJL,rII eéT "’ Bubmoreka HOK
! https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6mmoreka [IOK
54 AmmoMuHmH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnmnorexka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 HKeneso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bu6mmoteka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHE U CHCTEMATH3AIMs 3HAHUH
IT o7.P
50 e A 3070 110 o BuGmorexa IOK
P . A https://m.edsoo.ru/00ae3de8
«BaknelnIe MeTaaiabl 1 UX COETUHEHUI
60 Bbruncnenus no ypaBHEHUSIM XUMHUECKHUX bubmmoteka [JOK
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peaKkIuii, eciii OJIMH U3 PEarcHTOB JaH B
M30BITKE W COJIEPIKUT MPUMECH.
Brruncienus MaccoBoii JOIM BBIXOa
MPOAYKTA PEAKIINKU

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

61 O06o001IeHre U CHCTeMaTH3alus 3HAHUN 1
62 KonrtponsHas padora Ne4 o reme 1
«BaxHennme MeTaTbl ¥ MX COSIMHEHUS)
63 BemiecTBa u maTepuaibl B TOBCEITHEBHOM 1 bubnnoreka IIOK
JKU3HM YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 1 bubnuotexa [HOK
cpebl https://m.edso0.ru/00ae4270
65 Ponb xumMuM B perieHny SKOJIOTHYECKUX 1 bubnuoreka [JOK
po0sem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 bubnnorexka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O6006111eHNE 1 1 bubmuoreka [JOK
cucTeMaTHu3als 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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