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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOrO 00IIEro o0Opa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPAa30BaHUs, MPEACTABICHHBIX
B ®I'OC OO0, a Tarxke Ha OCHOBE (heaepanbHO padoyueii mporpaMMbl BOCIIUTAHUS
U ¢ Y4€TOM KOHIICMIMM NPENoJaBaHusl ydeOHOTO mnpeameTa «XuMus» B
oOpazoBareibHbIX opranu3anusax Poccuiickoii deneparuu.

[Iporpamma Mo XWMHM AA€T MPEACTABICHUE O IENAX, OOIICH CTpareruu
0oOy4YeHusl, BOCIHTAHWUS W Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAHABIMBACT  00S3aTEIBHOE  MPEAMETHOE COZIEPIKAHME,
NPEAYCMATPUBAET PACIPEACIICHHE €ro Mo KiaccaM M CTPYKTYPUPOBAHME I10
pazaenam M TeMaM MPOrpamMMbl MO XWMUH, OMNPEAENSCT KOJUYECTBEHHBIE W
KAU€CTBCHHBIE XapAKTEPUCTUKU COJIECPIKaHUS, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh  M3YYEHUS XHUMHM C  YYETOM  MEKNPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3EH, JIOTMKM Y4eOHOTO  NOPOLECCA, BO3PACTHBIX
O0COOEHHOCTEH  O0yYaromuxcs, ONpeAeaseT BO3MOXHOCTH MpeAMeTa  JUls
peaM3anu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOMN
IPOrpaMMbl HA YPOBHE OCHOBHOIO OOILIEr0 00Opa3oBaHMs, a TaKKe TPeOOBaHUH K
pe3yapTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHON ACITENPHOCTH OOYYarolmerocss MO OCBOEHUIO
y4eOHOr0 COACPKAHUSI.

3HaHWE XWMHH CIY>KUT OCHOBOM UIsi (OPMUPOBAHUS MHUPOBO33PCHHS
00y4aroLEerocs, €ro MPeACTaBICHUH O MATEPUAIBHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (POpMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aWMONPEBPALICHMIX
SHEPruM W 00 HBOJIIOLMK BEIIECTB B MPUPOAC, O MyTAX PEIIEHUS MIOOATBHBIX
npo0JeM YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DSHEPreTHYECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

H3yuyeHne XuMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJIs  CAMOPA3BUTHS U
(OpMHUPOBaHUS KYJIBTYPhI JINYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMHPOBAHHME MBILUICHHAS W TBOPYECKHX CIIOCOOHOCTEH
0o0yvaromuxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
SKCIEPUMEHTAJIBHBIX W HMCCIEAOBATEIBCKAX YMEHHHA, HEOOXOAMMBIX KaK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETbHOCTH,

3HAKOMHUT CO CHEUM(PUKOM HAYYHOTrO MBIIIIEHUS, 3aKJIAIbIBACT OCHOBBI
LIETIOCTHOTO B3IJIA1a HA €AMHCTBO IPUPOABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHONU IPAMOTHOCTH O0YYarOLINXCS,



CcnocOOCTBYET (POPMHUPOBAHUIO HEHHOCTHOTO OTHOMICHUSI K €CTECTBEHHO-
-HAY4YHBIM 3HAHHAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHBIE HamMpaBicHHUS B OOYYEHUM XMMHUU OOECHEUYMBAKOTCS CIECHA(PHUKON
COJEP)KaHUs  y4eOHOrOo  MpEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM Ha OMPEACIIEHHOM 3Tare eé
pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa3oBaHUsl OPUCHTHPOBAH HA
OCBOCHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWMHH, OCHOB
HEOPraHWYECKOM XMMHUH W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHATHI
OPraHUYECKO XNUMUHU.

CTpykTypa coAcpraHusl MPOrpaMMbl MO XUMUM CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0Aa K €€ M3yueHuro. COAECP)KAHUE CKIIAJbIBACTCA U3 CHUCTEMBI
MOHATUN O XUMHAYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHI O XUMUYECKOM
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPHHLIMITY
[TOCJIEA0BATEIBHOIO Pa3BUTHs 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOro ypOoBHS:

— aTOMHO--MOJIEKYJIAPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YUEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBA3H,

— TMpeactaBileHWid 00 BIICKTPOJUTHUYECKOH NWUCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTHYeCcKre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAKOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K IPYTOMY, BBIOJIHAS (PYHKIMU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHUSA U BO3MOYKHOCTEN MPAKTUYECKOTO IPUMEHEHUS U TTOTYUYEHHS N3YYaeMBbIX
BEILIECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KApPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOM IPUPOABI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
[I0O3HaHWs B Hayke. M3yueHune XMMHU MPOUCXOIUT C NPUBICYCHUEM 3HAHUN W3
paHee M3YYEHHBIX YUYeOHBIX MpeaMeToB: «Okpykaromui mupy, «buonorus. 5-7
KJ1accely U «PU3HKa. 7 KIacey.

[Ipy W3y4eHHMH XUMUM TPOUCXOMUT (HOPMHUPOBAHHME 3HAHWUH OCHOB
XUMHYECKOH HAyKHM KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
JEATENBHOCTH YEIOBEKA M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4e€OHOr0 MPEAMETA COCTOUT B JOPMUPOBAHUM CHUCTEMBI XUMUYECKUX 3HAHUI —
BOXHENIIMX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECCKUX MOJIOKEHUM, JOCTYITHBIX
0000IIEHHIT MHPOBO33PEHUECKOIO XapaKTepa, SA3bIKa HAyKW, B MPHOOLICHHUM K



HAY4YHbIM METOJIaM MO3HAHUS MPU M3YUYCHUU BEIIECTB U XUMHUECKUX PEAKIMiA, B
(OpMHUPOBAHMY U PA3BUTUH MMO3HABATEIBHBIX YMEHUHN U UX MPUMEHEHUH B y4eOHO-
MO3HABATENIBHOM M yUeOHO-UCCIEA0BATENLCKONW NEATETLHOCTH, OCBOCHUM MPABUII
0€30MacHOro 0OPAIEHHUS ¢ BEIIECTBAMM B MOBCEAHEBHOM YKU3HHU.

[Ipn M3ydyeHMM XMMHUHA HA YPOBHE OCHOBHOIO O0IIEro 00pa3oBaHUsl BAKHOE
3HAYEHUE MPUOOPEIN TAKUE 11U, KaK:

— (QopMupoBaHHE WHTEIUIEKTYAJIbHO Ppa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO PELICHUH,
CMOCOOHOM aianTUPOBATLCS K OBICTPO MEHSIFOLIMUMCS YCIIOBHUSIM >KU3HU;

—  HampaBJICHHOCTb  OOYyYEHUS HA  CUCTEMaTUYEeCKOE MPUOOLICHUE
o0ydaromuxcss K CaMOCTOSATENIBHON MO3HABATENBHON ACATENHOCTH, HAYYHBIM
METOAAM MO3HAHUS, (POPMUPYIOIIMM MOTHUBALIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— 00ecnevYeHHe YCIOBUMA, CIOCOOCTBYOIINX MPUOOPETEHNIO O0YHAKOIIMMHUCS
OMbITa Pa3HOOOPA3HOM ACATENBHOCTH, MO3HAHWS W CAMOIMO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE IS
Pa3IMYHBIX BUAOB ACATEIILHOCTH;

— (¢opmupoBanue oOwmWeld (YHKIUOHATBHOW W  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHUCJIE€ YMEHUNH OOBACHATH W OLICHUBATH SIBJICHUS
OKPY>KarolIero MUpa, UCHOJb3ysl 3HAHUS W OMbBIT, MOJYYEHHBIE MPU HU3YYCHUU
XUMUU, TPUMEHSTD UX MPU PEUICHUU MPOOJIEM B MOBCEIHEBHOMN JKU3HU U TPYA0BOM
JeSITENbHOCTH;

— (opmupoBaHue Yy OOyYalOIIUMXCSd TyMaHUCTHUUYECKUX OTHOLICHUH,
NOHUMAHMSI LEHHOCTH XUMMWUYECKUX 3HAHUM [ BBIPAOOTKA DKOJOTHYECKU
LENECO00PA3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LENSX
COXPaHEHUs CBOETO 3/I0POBbA M OKPYIKAFOLIEA HIPUPOJHONA CPEIBI,

— pa3BUTHE MOTHBALIUM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIICUYESIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BbIOOPY Mpo(uiisi U HANPABACHHOCTH AATbHEHIIETO
0Oy4YeHHSI.

OO11ee YuCIio 4acoB, OTBEAEHHBIX /1l U3YUYECHUSI XMMUU HA YPOBHE OCHOBHOTO
oOuiero oOpa3oBaHusi, coctapisieT 136 vacoB: B 8 kimacce — 68 yacoB (2 yaca B
HEJENI0), B 9 Ktacce — 68 4acoB (2 yaca B HEJEIIO).



COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posb XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tenma w BemiecTBa. MOU3NYECKUE CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHHMS B XUMHUM. UMCTHIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKHE 3IEMEHThl. CHMBOIBI XUMWUYECKUX
3eMEHTOB. [IpOCTBIE M CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyiia. BaleHTHOCTE aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
NOCTOSTHCTBA COCTaBa BelIecTB. OTHOCUTENbHAS aTroOMHas Macca. OTHOCUTENbHAsS
MOJIEKYJISIpHAs Macca. MaccoBast 10Jisi XUMHUYECKOTO 3JIEMEHTA B COCIMHCHHH.

KonnyectBo Beectsa. Moiib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
MAacChl M 4YHMCJIa CTPYKTYPHBIX €IUHMI] BeIECTBA. Pacuérel mo Qopmynam
XUMHYECKUAX COCAMHCHHNA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKas pEakuus U €€ MPU3HAKH.
3aKOH COXPaHEHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudpukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEIIEHUS, OOMEHA).

Xumuueckuii yJKkcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCY0M, MpaBuiiaMi padboThl B 1a00paToOpun u
npuéMaMu oOpanieHusl ¢ JJaOOPaTOPHBIM OOOPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(U3NYEeCKUX CBOWMCTB O0OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOMIOJICHUE
(¢uznuecknx (TUIaBJICHUE BOCKA, TasHUE JibJla, PacTHpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCALUS BOJbl) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOICHCTBAE MENA C KMCIOTOMN) ABNEHUM, HAOMOaAeHNE U
OMKCAHUE TPHU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (PassioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJOPUAOM Oapwsi, Pa3ioKEHHE TMIPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBHE kene3a ¢ pacTBopoM conm meau (10),
W3YYECHUE CNOCOOOB PA3JCIICHUs CMECEH: C MOMOINBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOMaTorpadus, TPOBEACHUE OYACTKH MMOBAPECHHOMN
COMM, HAONIOACHWE W ONHMCAHME  PE3YJbTATOB  MPOBEACHUS  OMbITA,
WITIOCTPUPYIOIIETO 3aKOH COXPAHEHWsT MAacChl, CO3JaHUE MOJEIEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Baxueiimnue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB BO3ayxa. Kuciopom — 3IEMEHT U MPOCTOE
BellecTBO. HaxoskaeHuwe Kuceiaopoja B NPUPOAE, (PU3MUECKHE M XUMHYECKHE
cBoiictBa (peakuum ropeHus). Oxcuabl. [Ipumenenue kucnopona. CrocoOsbl
NOJTyYEHUsT KUCIOpoJa B JIaOpaTopud W MPOMBINUIEHHOCTH. KpyroBopor
KHCI0poaa B mpupoe. O30H — aJIOTPOIHAS MOAU(PUKALAS KUCITOPOAA.



TennoBoi >PEeKT XUMHUECKOW peakiuu, TEPMOXUMHUUYECKHE YPaBHCHUS,
3K30- M JSHAOTEPMUYECKHAE PEAKUMH. TOIUIMBO: YIrOAb M METAH. 3arpsa3HEHUE
BO3/yXa, YCWJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Boxopoa — 351eMeHT U poCToe BEWECTBO. Haxo)kneHne BOA0OPOAa B IPUPOE,
(pU3NYECKUE U XUMHYECKHAE CBOHCTBA, MPUMEHEHUE, CIOCOOBI NOMyuYeHUs. KHCIoThI
U COJIN.

MonsipHblii 00bEM ra30B. Pacy&Thl M0 XUMHUYECKUM YPABHECHUSIM.

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHIL
HachileHHble 1 HEHACHIMICHHBIE PAcTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B NMPHUPOAE U B XKU3HM 4Y€IOBEKA. KpyroBopoT BOABI B NMPUPOJE.
3arps3HeHUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOJAHBIX BO/I.

Knaccudukanus Heopranmdeckux coeamHenuil. Okcuabl. Knaccudukarms
OKCHZIOB.  cosicoOpasyrome  (OCHOBHBIE,  KHCJIOTHbIC, aM(OTEpHBIE) W
HeconeoOpasyomme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XHUMHYECKUE
cBOiCTBA OKCUAOB. [lonyueHue OKCUI0B.

OcHoBannda. Kiaccuukauns OCHOBaHWA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMmeHkiarypa ocCHOBaHW. DU3NYECKHUE U XUMHUYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBAHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa KucioT. OU3NYECKue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctw metaoB H. H. bekerosa.
ITony4yenue KUCIOT.

Comu. Homenkmarypa coneid. OU3NYECKUE U XMMUYECKUE CBOMCTBA COJIEH.
ITony4denwue CoJien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCIMHEHUN.

Xumuueckuii JKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACP)KaHUS KHCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHUE W W3YYCHHE CBOWCTB KHUCIOPOAA, HAOIIOICHUE
B3aMMOJCHCTBHSI BEIIECTB C KHCIOPOJAOM W YCJIOBHS BO3HHKHOBCHHS U
NPEKpaLIeHKs TOPEHUS (IT0Kapa), 03HAKOMIICHHE ¢ 00pa3LiaMH OKCHIOB U OTICAHUE
WX CBOICTB, MOJNy4eHUE, COOMpPAHWE, PACIIO3HABAHWEC M W3YUYCHHE CBOMCTB
BOJOPO/A (TOPEHKE), B3AaUMOJEHCTBHAE BOAOpoaa ¢ okcuaoM Meau (11) (Bo3MOoxkHO
WCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOIIOACHHE 00PA3I0B BEIICCTB KOJIMYECTBOM
1 monp, wmccnenoBaHUe OCOOEHHOCTEH pacTBOPEHMS BEHIECTB € PA3TUYHON
PacTBOPUMOCTBIO, TTPUTOTOBJIEHUE PACTBOPOB C ONMPEACIHEHHON MACCOBOW JOJIEH
PACTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBHE BOABI C METAUIAMH (HATPUEM U
KaJbUueM) (BO3MOXKHO — MCIONB30BAHUE BUACOMATEPHATIOB), HCCIIEAOBAHUE
00pa310B HEOPraHMYECKUX BEIIECCTB PA3JIMYHBIX KJIACCOB, HAOIFOICHNE U3MEHEHH S
OKPACKX MHAMKATOPOB B PACTBOPAaX KACIOT U LIETOYEH, U3YYEHUE B3aUMOACHCTBUS



okcuaa meau (I) ¢ pacTBOPOM CEPHOM KUCIIOTHI, KACAOT ¢ METAJUITAMU, PEAKIIMA
HEHUTpAIM3alMK, MOIYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOTO
MeTajijia IPYTrUM U3 pacTBOpPa COJIM, PELICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHenme Kaacchl HEOPraHUYECKUX COETUHEHUI .

Hepnoanyecknii 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
iemeHToB /I, 1. MengeneeBa. CrpoeHune aromMoB. XUMHYECKAS CBA3b.
OKHCIUTE/IbHO-BOCCTAHOBUTEIbHbIC PEAKIIHH

[lepBbic MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNax CXOIHBIX 3JEMEHTOB (INEJOYHBIE W IIEIOYHO3EMENbHBIE METAILIBL,
TJTOTE€HbI, HHEPTHBIE Ta3bl). JJEMEHTHI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

[Tepuoanyeckuii 3akoH. [lepruoanyeckas CUCTEMA XUMUYECKUX SJIEMEHTOB /1.
H. Menneneepa. KopotkomneproaHas u AnMHHONEpHOAHAs Gpopmbl [leprnonnueckoii
cucrteMbl XuMuyeckux oanemeHtoB JI. M. Menneneesa. llepuoasl W rpymmsl
OU3HYECKHANA CMBICIT TOPAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHE
ANIEKTPOHHBIX ~ 000JIOYEK arOMOB  MEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnommueckoin cucremel . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA M0 €ro MojoxkeHur B [lepuonuueckoit cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca aroOMOB XUMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUTMYECKUX CBOKCTB IO TPYNIaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [IepuoaAnveCcKoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUs Hayku W npaktuku. [[. M. MenneneeB — y4d€HbIA H
IPOKIAHUH.

Xumuueckass cBsi3b. KoBajieHTHast (ToJispHAsi W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIIEMEHTOB. MOHHAs CBA3b.

Crenenp  OkucieHHs.  OKHCIIMTENBHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Tpoueccol OKMCIEHUS U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
FUAPOKCUAA IIMHKA € pPAacTBOpPAMHM KHCJIOT M IIEJIOYEH, NMPOBEAEHUE OIBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3IoKEeHHs, COSTUHEHUS).

Meixcnpeomemnuie céasu

Peanmu3anuss MEKNPEAMETHBIX CBA3CH INPU M3YYCHUM XMMHHM B 8 Kiacce
OCYILECTBIISIETCS YEPE3 HCMOJIB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TAK W TOHATHUH, SBISIOIMXCS CUCTEMHBIMM JUIL OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI0 LIUKJIA.



OOwmme eCTeCTBEHHO--HAYYHBIE MMOHATHS: HAYYHBIH (PaKT, TMIOTE3a, TEOPUS,
3aKOH, aHAINW3, CHHTE3, KiIacCU(pUKaLUs, MEPUOJNYHOCTb, HAOIIOACHHE,
3KCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIEND, SIBJICHUE.

du3MKa: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU T, U30TOIIbI,
PAIMOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUYECKHUHA 3apsi, BELIECTBO, TEJO, OOBEM,
arperartHoe  COCTOSHUE BEIIECTBA, ra3, (PU3MYECCKHE BEIWYMHBI, €IMHULBI
MU3MEPEHHUs], KOCMOC, TUTAHETHI, 3BE3/bl, COMHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadms: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
MCKOITAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BemecTBo M xXuMu4ecKkasi peakiuus

ITeproanueckuii 3akoH. lleproanyeckas cucreMa XMMHYECKUX 3IIEMEHTOB /1.
H. Menpeneesa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOMCTB
XUMHAYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAUTHS, KAIBIUS U KX COCAMHEHUI
B COOTBETCTBUM C TIOJIOKEHUEM DOIIEMEHTOB B llepuommyeckoil cucreme u
CTPOEHUEM UX AaTOMOB.

CTpoeHuEe BEUIECTBA. BHJBI XMUMWYECKOW CBS3H. THIBI KPUCTATMYECCKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKOW PEIIETKU U
BHUJA XUMHUUYCCKOM CBS3H.

Knaccuukaums 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHYECCKHE
CBOMCTBA BEIIECTB, OTHOCAILMXCS K PA3NMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHHUIA, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMHYECKUX PEAKIMA MO Pa3TMYHbIM MPU3HAKaM (IO YHCITY
¥ COCTaBy YYAaCTBYKOIIMX B PEAKUMU BELICCTB, MO TEIJIOBOMY 3(PQeKTy, Mo
W3MCHEHUIO CTETICHEH OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, MO O0OPaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHAE PEAKLMH, TEPMOXUMHYECKHE
YPAaBHEHUSI.

[TonsTe O ckopocTH XUMUYECKOH peakuuu. [loHsTHE 00 0OOpaTMMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakimsX. [IoHITHE 0 TOMOrE€HHBIX M NE€TEPOrE€HHBIX
peakuusx. [lonsatue o karamuse. [IOHITHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIAE HA CKOPOCTh XMMHYECKOW PEAKIMHA W TMOJIOKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  PEAKUMW,  JBJIEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOW ~ PEAKLUU. CocraBineHue  ypaBHEHUI
OKHMCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  MCHOJIb30BAHUEM  METOJA
AJIEKTPOHHOIO OanaHca.



Teopus dAEKTPOJUTHUECKONA JUCCOLMALUHN. DINEKTPOJIUTHI U HEAJIEKTPOJIMTHI.
Karnonel, aHMOHBl. MexaHW3M JMCCOLMALMKA BEIIECTB C PA3IMYHBIMU BHAAMHA
XUMHYECKOH CBsA3H. CTeneHp aucconnauni. CUIbHBIE U CTA0bIE SNIEKTPOTIUTHI.

Peaknuu noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIMiA HOHHOTO 0OMEHA,
NOJIHBIE M COKpAIIEHHbIE WOHHBIE YPaBHEHHs peakiuil. CBOWCTBa KHCIOT,
OCHOBAHUi1 U COJICH B CBETE MPEICTABICHUNA 00 3JIEKTPOTUTUUECKON TUCCOLMALINAH.
KayecTBeHHBIE peakiy Ha HOHBL. [IoOHATHE O TUAPOIN3E COTEN.

Xumuueckuii IKCREPpUMeHm:

O3HAKOMJICHUE C MOJECISMH KPHCTALIMYECKUX PEIIETOK HEOPraHU4eCKUX
BEUICCTB — METAJUIOB M HEMETALIOB (TpaduTa W anmasa), CI0KHBIX BEIIECCTB
(XJ0pUaa HATPUS ), UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH pEaKkuy OT
BO3JCHCTBUS  Pa3NMuYHBIX  (PAKTOPOB, MCCICAOBAHUE  BJIEKTPOMPOBOJHOCTH
PACcTBOPOB BELIECTB, MPOLIECCa TUCCOLMALNYN KUCIIOT, IIEN0UYEH 1 coei (BO3MOXKHO
UCMOJb30BAHUE BUACO MATEPUATIOB), MPOBEICHUE OIBITOB, WILTHOCTPUPYHOMIMAX
OPU3HAKKM TMPOTEKAHUS PEaKkUuMii HMOHHOTO oOMeHa (00pa3oBaHUE OCAJKa,
BbIJICTICHUE Ta3a, O0Opa3oBaHWE BOJBI), OMBITOB, WJUIFOCTPUPYIOIIMX MPUMEPHI
OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMNA (TOPEHUE, PEAKUUW Pa3IOKEHUS,
COCIMHEHMSI), PACMO3HABAHME  HEOPraHMYEeCKMX  BEIIECTB € NOMOUIBIO
KAUECTBEHHBIX PEAKIMI HA HOHBI, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTta/uibl 0 X cOeAUHEHUSI

OO0mias xapakTepucTuka rajioreHoB. (OCOOCHHOCTM CTPOCHHMSI aTOMOB,
XapaKTEPHBIE CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MUYECKUE CBOMCTBA MPOCTHIX
BEUICCTB — FAJIOTCHOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJIOPA (B3aUMOACHCTBUE
C METAUIaMM, HEMETAUIaMu, Iienodamu). Xnopoomopoa. ConisiHas KHCIOTa,
XUMHYECKAE CBOMCTBA, TMONy4YeHWE, NpuMeHeHue. Jleiicteue xmopa u
XJIOPOBOAOPOA HA OPraHu3M YesloBeKa. BakHelre XJI0pHIbl U MX HAXOKICHHUE B
OPUPOJIE.

OOmas xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIC CTENEHU OKUCIeHHs. CTpOeHUE W (PU3NUYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPbI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U Ccepbl. XMMUYECKUE CBOKMCTBA cepbl. CepoBOAOPON, CTPOCHUE, (PUBHUYECKUE U
XUMHYECKHAE CBOMCTBA. OKCHIBI CEPbl KAK MPEACTABUTENNA KHCIOTHBIX OKCHIOB.
CepHas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KAK MPEACTABATENS
KJacca KHCIOT M cnenuduyeckne). XUMAYECKAE PEAKLWU, JISKAIIUE B OCHOBE
OPOMBILIEHHOTO CIOco0a MOJMyYEHUsI CEPHOM KUCHOTHL [IpumeHeHue cepHoi
KACTOTbI. COJM CEPHOM KHUCIIOTHI, KAYECTBEHHAs pEakuus Ha Cyab(dar-uoH.
Haxoxnenne cepel W €€ COCOMHEHMI B MPUPOAC. XHUMHUYECKOE 3arpsA3HCHUE
OKPY>KaWIIEH Cpeapl COCAUHEHHMSIMH CEPbl (KUCIOTHBIE JOXKIW, 3arpsA3HCHUE
BO3J/IyXa U BOJOEMOB), CITOCOOBI €r0 MPEIOTBPALICHHUSI.



OOwast xapakTepucThka 31eMeHTOB VA-rpynnel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTpPaHEHHE B MPHUPOJE,
duznuecKue U XuMrueckue cBoicTra. Kpyropopot a3ora B mpupoje. AMMHAK, €ro
(du3nUecKrue U XMMUYECKUE CBOMCTBRA, MOTyUYeHUE U TpuMeHeHue. Cojiu aMMOHMUS,
uX (puzMUECKUe U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHbI aMMOHMS. A30THAas KHUCIOTa, €€ MOJy4YeHue, (PU3nyecKre M XUMUYECKHUE
CBOWicTBa (00IME Kak MPEACTABUTENS KJAcCa KUCIOT W CHEHU(PUYECKUE).
Hcnonbs30oBaHME HUTPATOB M COJIEH aMMOHMSI B KQUECTBE MUHEPATIBHBIX YI00PEHUIA.
XUMUUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeabl COSMHEHUAMU a30Ta (KUCIOTHBIC
JOXIW, 3arps3HEHUE BO3JyXa, MOYBBI U BOJOEMOB). Docdop, amIOTPONHBIC
moau(ukanmu gocdopa, ¢pusndyeckre U XumMuueckue cBoictea. Okena docdopa
(V) u ¢ocdopHas kuciora, (PU3NUECKUE U XUMUYECCKUE CBOWCTBA, MOJYUYCHUE.
Hcnonb3oBanue (pochaToB B KAUECTBE MUHEPATIBHBIX YAOOPEHHUH.

OOwast xapakTepucThka 3eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENCHU OKUCIICHUS. YTIEPO/I, AJFIOTPOMHbBIE MOAU(PUKALINY,
pachmpocTpaHeHUE B MPUPoAe, PUINUECCKUE U XUMHUUYECKUE CBOMCTBA. AncopOuus.
Kpyroopor yriepona B npupoac. OKCUIbl yriiepoaa, HX (PU3MYECKUE U
XMUMUYECKHE CBOMCTBA, JEHCTBME HA SKUBbIC€ OPraHU3Mbl, MOJYYCHHE W
MPUMEHEHUE. DKOJOTMYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM yriepoaa (IV),
TUIOTE3a TIIO0ATBHOrO MOTEIUICHUST KIIMMAaTa, MapHUKOBBIA 3(P@ekT. YrompHas
KUCIOTa M €€ CONMM, MX (PU3MUECKUE WM XMUMHUYECKHE CBOWCTBA, MOJYYCHHE WU
npumeHenue. KauecTBeHHassh peakius Ha KapOoHAT-MOHBL. Mcmosib3oBaHMe
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CEJTLCKOM XO3HCTBE.

[lepBoHAUANbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TNIMLEPHH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE WMCTOYHHKM YIJIEBOAOPOJAOB (yrojib, TPHUPOAHBIA ra3, HEPTH),
OPOAYKTBI WX mnepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBILIIEHHOCTH.
[ToHstue 0 OMOMOTUYECKH BaKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBOJaX — U UX
poJii B OKM3HM 4YENOBEKA. MarepuajibHOE €AMHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCIUHEHUI.

Kpemuuii, ero ¢Qusznueckue W XMMUYECKHE CBOWCTBA, MOJYUYEHUE U
npumeHenue. CoeMHEeHusl KpeMHUs B ipupoje. O0ume npeacTaBaeHus 00 OKCUae
kpemuus (I1V) u kpemHueBo# kucyiote. CUIUKATBI, UX UCHOJIb30BAHUE B OBITY, B
OPOMBIIIJIEHHOCTH. Ba)kHeHIMe CTPOUTENbHBIE MaTepUajbl. KEpaMHUKa, CTEKIIO,
LHEMEHT, O€TOH, kene300eToH. [lpodnembl  0€30MacHOr0  MCHOJb30BAHUS
CTPOUTEJIbHBIX MAaT€PUAIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii Jkcnepumenm:

U3y4YeHUE 00PA3I0B HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBENICHUE KAUECTBEHHBIX PEAKLUI HA XJIOPUA-UOHBI U HAOIOJEHUE MPU3HAKOB



WX MPOTECKAHMs, OMBITHI, OTpakKarouMe (PU3NYECKHE W XMMHYECKHE CBOHCTBA
TATOTEHOB M WX COCAMHCHWH (BO3MOKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHUE ¢ 0Opa3aMu XJIOpUI0B (TaJION€HUIOB ), 03HAKOMJICHHE C 00pa3aMu
ceppl M €€ COCAMHCHUAMU (BO3MOXKHO HCIIOJIb30BAHKUE BHACOMATEPUATIOB),
HaOMoIeHIE TpoLecca OOYIIIMBaHMs caxapa Moj ACHCTBUEM KOHLIEHTPUPOBAHHOMN
CEPHOM KMCIIOTHI, U3yUYEHUE XUMUYECCKIX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
NPOBEACHUE KAYECTBEHHON PEaKIMK HA CyJb(haT-uoH 1 HAOMIOAEHUE NTPU3HAKA €€
NPOTEKAHUS, O3HAKOMJICHUE ¢ (DPU3MYECKUMU CBOMCTBaMM a3oTa, (hocopa u ux
COCIMHEHM (BO3MOKHO MCIOJIb30BAHUE BUACOMATEPHAAIIOB), 00pa3laMH a30THBIX
u (ochopHbIX ya0OpeHUl, NogyuYeHHe, cOOMpaHre, Paclno3HABAHUE U M3YUYCHUE
CBOMCTB aMMMaKa, MPOBEACHHE KAYECTBEHHBIX PEAKUMHA HA HMOH aMMOHUS H
docar-nOH W M3YyUYECHUE TMPHU3HAKOB WX NPOTEKAHUS, B3aAMMOACHCTBHE
KOHUEHTPUPOBAHHON a30THOH KHCIOTBI C MEABbI (BO3MOXKHO HCIOJB30BAHUE
BUJICOMATEPHATIOB), M3YYCHHE MOJACIEH KPUCTAUIMYECKAX PEIIETOK anMasa,
rpadura, (yiepeHa, O3HAKOMJIEHHE C MPOILECCOM aJCOPOIMU PaCTBOPEHHBIX
BEIIECTB AKTMBUPOBAHHBIM YITEM W YCTPOWCTBOM MPOTUBOTA3a, IOJYYEHUE,
coOupaHue, pacno3HABAHUE M M3YyUYEHUE CBOMCTB YIVIEKUCIIOrO ra3a, MpPOBEICHHUE
KAUECTBEHHBIX PEaKUMii Ha KapOOHAT M CUJIMKAT-UOHbI U M3yUYEHUE MPU3HAKOB MX
MIPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKLMEH CHJIMKATHOW NPOMBILUIEHHOCTH,
PELICHHE SKCIEPUMEHTAIBHBIX 337a4 MO0 TeMe «BaHehmme HeMETamibl U HUX
COCIMHEHHUSIY.

MeTta/uibl M KX COCAUHEHHS

OO0wmast XapakTePUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
X TIONOKEeHUs B llepuoamyeckoil cucTeMe XHUMHYECKHUX diaeMeHtoB 1. WM.
MeHnpeneeBa U CTpoeHUst aToMOB. CTpOCHHE METAUIOB. Metanmuyeckas CBs3b U
METAJUIAYECKAs  KPUCTAUIMYECKAss  PEIIETKA.  ONEKTPOXMMHUYECKAA  Psl
HANPSOKEHUN METAUIOB. OU3NYECKUME U XMMUYECKHE CBOMCTBA MEeTA/UIOB. OO0mume
CrocoObl MOJIyYCHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
CoCcoOBI 3aUTHI KX OT KOPpo3uu. CIiasel (CTalb, YyTYH, JOPATFOMUAHAN, OpOH3a)
Y UX TPUMEHEHHUE B OBITY U IPOMBILLIIEHHOCTH.

[[leno4yHbIE METAIBL: TOJI0KEHUE B [IEpHOINYECKON CUCTEME XUMUUYECKHUX
anemeHtoB 1. M. Menaeneesa, CTpOEHHE UX arOMOB, HAaXOXKICHUE B IPUPOJIE.
du3nUecKre U XUMUYECKUE CBOMCTBA (HAa mMpuUMepe HaTpus W Kanus). OKCHIbL U
TMAPOKCUIBl HATpUs W Kanus. [IpUMEHEHWE IENOYHBIX METAUIOB M HX
COCIMHCHUM.

[IlenoyHO3EMENIBHBIE METAJUIBI MarHuii W KaJIbLIMH. IIOJIOKCHUE B
Ileproanyeckoii cucremMe XuMudeckux diaeMeHToB J1. M. Meneneesa, CTpoeHHE UX
aTOMOB, HAXOXKACHUE B IPUPOAE. DU3MUECKUE U XUMUYECKUE CBOMCTBA MarHus U



KaJbLus. BakHeimme coeqMHEHH S Kanblus (OKCHA, THAPOKCUI, COIH). XKECTKOCTh
BOJIBI M CIIOCOOBI €€ YCTPaHCHHS.

AOMHUHMIA: TIOJIOKEHUE B [IeprOaNYECKO CUCTEME XUMUYECKUX 3JIEMEHTOB
J. Y. Menaeneesa, CTPOCHUE aToMa, HaXOXKIEeHHWE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUs. AMPOTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoamueckoi cucTeMe XUMUYECKUX SJIEMEHTOB /1.
H. MenpeneeBa, CTpOEHHE aroMa, HaxOKAeHWe B mpupone. PuU3nYecKue u
XUMUYECKUE CBOMCTRA kKene3a. OKCHIIbI, TMIPOKCUAbI U cofu skene3a (11) u skenesa
(III), mx coctas, CBOMCTBA U MOy YCHHUE.

Xumuueckuii JKkcnepumenm:

O3HAKOMJICHME C o00pa3llaMM METAUIOB W CIUIABOB, HMX (DPU3MYECKUMHU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOECHHOCTEH B3aMMOJCHCTBUS OKCUA
KaJbUs M HATpus C BOJOH (BO3MOKHO HCHOJIb30BAHWE BHUACOMATEPUATIOB),
MCCIEN0BAHUE CBOMCTB KECTKOM BOABI, MPOLECCA TOPEHUS KEIE3a B KUCIOPOJE
(BO3MOYKHO  MCHOJIb30BAHWE  BHUJECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKIMI HA MOHBI. MArHUsl, KATbLMS, A TFOMUHUS, LMHKA, skene3a (1)
u skeneza (II), mequ (1), HaOnroaeHUE W OMUCAHUE TPOLIECCOB OKpaIIMBaHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO MCHOJB30BAHUE
BUJICOMATEPHAIIOB ), HCCIEA0OBAHNE aM(POTEPHBIX CBOWCTB TMAPOKCHIA ATFOMUHUS 1
TMAPOKCUJA LIMHKA, PEIICHUE JKCIEPUMEHTAIBHBIX 3a1a4 MO TeMme «BakHenmme
METAIIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemectsa n marepuanbl B IOBCEAHEBHOW JKU3HM YeloBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB U XUMHUYECKHAX peakuuii B ObiTy. llepBas momois npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AOMYCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib Xx¥uMuM B peIIEHUN 3KOIOTMYECKUX
npooieM.

Xumuueckuii JKCnepumenm:

U3y4eHue 0Opa3lloB MATEpUajioB (CTEKJIO, CIJIABBI METAJUIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Medxcnpeomemnmbole ceasu

Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHHM XUMUU B 9 Kiacce
OCYILECTBIISETCS YEPE3 HWCHOJAB30BAaHUE KaKk OOMMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAK W TOHATHUH, SBISIOIMXCS CUCTEMHBIMM JUIL OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OO1ue ecTeCTBEHHO-HAYUHbIC TOHSATHS. HAy4HBIH (PaKT, TUIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKalus, TEPUOAMYHOCTb, HAOIIOICHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPEHHME, MOJACb, SBJICHHWE, TMapHUKOBBIN
(P PeKT, TEXHONOTUS, MAaTEPUAITBI.

duzuka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIMJI, U30TOTIHI,
PaaMOaKTUBHOCTD, MOJIEKYIIa, DNEKTPUYECKUN  3apsij, MPOBOHUKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKAs
peméTKa, CrjaBbl, (U3NUECKUE BEIWYMHBI, CIUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocuntes, apixaHue, Ouocdepa, dKOCUCTEMA, MUHEPATILHBIC
yn0OpeHus, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIBHBIC BEIICCTRA.

['eorpadms: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
UCKOTIAEMBbIE, TOTUTMBO, BOJHBIE PECYPCHI.



INTIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUSI MPOrpPaMMBI  OCHOBHOIO OOWIEro
00pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUM B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON IEATEIIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMHA LIEHHOCTAMU, IPUHATBEIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIXCS.

JIMYHOCTHBIE ~ PE3yJIBTATBl  OTPAKAKT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
pacuIupeHue ONbITa AEATENIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH!

1) naTpuoTH4Y€CKOro BOCIIUTAHUSA:

LIEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACICOWI0, MOHUMAHHA 3HAYECHUS XUMHUYECKON HAyKH B >KU3HU
COBPEMEHHOTO OOWIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHOM WH(pOpManuei o
[EPENOBBIX JOCTHIKEHUSIX K OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpPa U OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSL:

MPEACTABIEHAS O COLMAIBHBIX HOpPMax W MpaBUiIaX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEA0BATENbCKOM, TBOPUECKOH MW JAPYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOpPa3HOH COBMECTHOH MACITENBHOCTH MPH
BBITIOJTHCHMHA YYEOHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIIOHUMAH U0
¥ B3aMMOITOMOIIH B MPOILIECCE 3TOM YUEOHOM AEATEIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEACHUE M NOCTYNKHA CBOMX TOBAPHILEW C MO3ULIMKA HPABCTBEHHBIX M
[IPABOBBIX HOPM € YYETOM OCO3HAHHUS MOCIIEACTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 NIO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEICTABIIEHUS O BEIIECTBE M XWMHYECKON DPEaKLUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY VPOBHIO Pa3BUTUS HAYKU U COCTABIAIOLIUE
OCHOBY UII IOHMMAHHWs CYIMHOCTA HAYYHOW KapTHHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHA MPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKA C
MIPAPOTHON CPENOM, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[T03HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MMOJIYYEHHUE HOBBIX 3HAHUI 10
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB U SIBICHHIA,
NO3HABATENIbHOM, MHPOPMANMOHHON W YMTATEIbCKON KYyJBTYpPHl, B TOM YHCIE
HABBIKOB CaAMOCTOSTENIBHOH pabOTel C yYE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATYpPOi, MTOCTYHNHBIMA TEXHUYECKMMH CPEACTBAMH MH(OPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W MO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOECKTHOW W MCCIEAOBATEIBCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIAbHEUIIIEM

4) popmMupoBaHus KYJbTYPHI 310POBbSL:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 >KW3HW, OCO3HAHWE MOCIECACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOOMMOCTH  COONIIOICHUST MpaBuil  OE€30MACHOCTH NpW  OOpallleHuH ¢
XUMUYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Tpodeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYly U Pe3yabTaraM TPYAOBOH NEATEIBHOCTH, B TOM YMCIIE HA OCHOBE
OPUMEHECHUS  MPEAMETHBIX 3HAHWH 1O  XUMHHM, OCO3HaHHBIH  BBIOOD
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM NPO(ECCUOHATIBHON ACATENBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUMA,
TOTOBHOCTb AN TUPOBATHCA B MPO(PECCHOHATIBHOM cpeng;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENIECO00PAa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOUHUKY SKU3HU
Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMWS, MMOHMMAHWE LEHHOCTH 3I0POBOIO M
Oe3omacHOro o00pa3a KU3HW, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
(PU3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBHJT OE30MACHOTO MOBEACHUS MPU PAdOTE ¢ BEMIECTBAMH, A TAKXKE B CUTyalHsX,
YIPOKAKOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATH 3HAHMS, MOJIYYACMbIE MPU MU3YUYCHUU XUMUH, AJIs
PELICHN 3a/1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPENO, I MOBBIIICHUS
YPOBHSL ~ SKOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHWUs TIOOAJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PELICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIJIEHHS], YMEHUSI PYKOBOACTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHHAKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanmpeAMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(opMUPOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TOHITHS (3aKOH, TEOPUSL, MPUHLINII,
TUNoTe3a, (aKT, CHUCTEMA, TMPOLECC, 3SKCICPUMEHT W JPYroe.), KOTOphIC
UCIOJIB3YIOTCS B €CTECTBECHHO-HAYYHBIX YYEOHBIX MPEIAMETaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTUHE MUPA, U YHUBEPCATbHBIC YUEOHBIE NEHCTBUS (IT03HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIC), KOTOpBIE OOecrneunBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIJAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOH
JESATELHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCcTBUS

ba3zoBble Joru4eckue aeiicTeus:

YMEHHSI MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHHS MPUA OCBOEHUH
3HAHWIA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBIICIATH MX XApAKTCPHBIC
NPHU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATUS A/l OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU ISl KJIACCU(PMKALMKA XMMUYECKUX BEIIECTB M XUMUYECCKUX PEaKIIMIA,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JCTYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MNO3HAHUS TMOHATHS (TPEAMETHBIC W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCTIONB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUN MOJACIbHBIE MTPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XMMHUYECKas (opMysia U YPABHEHUE
XUMHYECKOH PEaKIMK — MPHA PEIICHUU YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEACTABICHUIN BBISBIATh U XapPaKTEPU30BaTh CYIIECCTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMHUUYECKUX BELIECTB U XUMUUYECCKUX PEaKLUM,
BBISIBJIAITH  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CIEICTBEHHBIE CBSI3W W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBbie ucciaenoBarebckue 1elicTBUS:

YMEHHE HMCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, & TAKXKE B KAYECTBE OCHOBBI U1 (POPMHUPOBAHMS TMIIOTE3BI IO TPOBEPKE
PABHJIBHOCTH BBICKA3BIBAEMBIX CY>KICHMIA,

npUOOPETEHUE OMbITA MO TJIAHUPOBAHWIO, OPraHM3AalMA M IPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HaONIOAaTh 3a XOJOM Mpolecca,
CaMOCTOSITENILHO TIPOTHO3MPOBATh €r0 Pe3ysbTar, GOpMyTUpoBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCICIOBAHMS, COCTABIATh OTUYET
0 MPOJEIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOMpaTh, AHAIM3UPOBATH W WHTEPIPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHHUS, MOJYYAEMYI0 U3 PA3HBIX UCTOYHUKOB
(HAy4HO-TIOMYJIIpHAs  JUTEparypa XWUMHUYECKOTO COJACP)KAHUS, CIIPABOYHBIC
nocodust, pecypcbl VHTepHETa), KPUTHYECKM OLICHWBATH NPOTHBOPEYHMBYIO M
HEJIOCTOBEPHYIO MH(POpMAIHIO;



YMECHHE MPUMEHATh PA3TUYHBIE METOIBI M 3alPOChl NMPU MOUCKE U 0TOOpE
uH(pOPMAlMd W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX Ui BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOTO THITA, MPUOOPETEHUE OTBITA B
o0nacTM  MCMOIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIIOJIBb30BaHUS PA3JIMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpAaTh ONTUMATBHYIO (POPMY MPEACTABIEHUS UH(POPMALAN U
WTIOCTPUPOBATh PEIIACMBIE 33/Ja4d  HECIOKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu (popMaMu rpadukn 1 uX KOMOUHALMSIMU,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Tpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPYIKAIOWIEH ITPUPOSHOMN
Cpeabl.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHSI 33/1aBaTh BOMPOCHI (B XO€ AUAJIOra U (WJIH ) IMCKYCCUH) TIO CYIIECTBY
o0cyxmaeMoi  TeMbl, (POPMYJMPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO
BBITIOJTHEHHS TTPEAIOKEHHOM 3a1a4H;

YMEHHSI  OPEIACTABIATH  MOJYYEHHBIE  PE3YJIbTAaThl  MO3HABATEIIBHOM
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax, [JeJlaTh MPE3CHTALUIO
PE3YJABTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JJAOOPATOPHOrO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHHSI y4YeOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOIA
NO3HABATEIbHOM M MCCIICAOBATENBCKONM  JEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuyéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX [JEUCTBHH, OIPEACICHUE KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOH pa0OThl U IPYTHE).

PeryasitTuBHbIC yHUBEPCAJIbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CaAMOCTOSITEIBHO ONPEACHATh LEIH JEATEIIbHOCTH, TUIAHWPOBATH,
OCYILIECTBIIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JEATENLHOCTh, BEIOMpaTh HanOosee 3PPeKTUBHBIE COCOOBI PEIIEHUS YUYEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl €  YYETOM
NOJTyYEHUSI HOBBIX 3HAHWMKA 00 M3ydacMbIX OOBEKTAax — BEHICCTBAX M PEAKLUSX,
OLICHMBATH COOTBETCTBUE IMMOJYYEHHOTO PE3yJbTara 3asBJICHHON LENH, YMEHHUE
MCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbI€ B yCIIOBUM 3aJaHHA.

HHPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOSHUI 00s3aTEIbHOTO
COJICP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



NEUCTBUN, creuuuyeckue JUisi MOPEAMETHOH 00macTh  «XUMHS», BHIbI
JEITEIbHOCTA MO TOJYYEHHED HOBOTO  3HAHWs, €ro MHTEpOpETaluy,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CHTYalHX.

K xoniy oOyueHus B 8 K/acce npeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

e PAaCKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX MOHSATHI. aroM, MOJIEKYJA,
XUMUYECKUIA SJIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOTHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs MAacca,
MaccoBast A0JIsl XMMHUYECKOTO DJIEMEHTA B COCAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHB
OKHCIICHUSI, XUMUYECKasi peaklms, KiacCu(UKauus PEakUUii: peakuuu
COCOMHEHMS, PEAKLUUHM PA3JOKEHHS, PEAKIUMU 3aMCIICHUS, PEeaKUuu
00MEHA, 3K30- M SHAOTEPMHUYECKUE PEAKLIWN, TEIIOBOH 3PPEKT peakiumu,
PO aTOMa, SJIEKTPOHHBIN CI0H aToMa, aToMHasi OpOUTalb, paAnyC aroma,
XUMHYECKAs CBSI3b, NOJIIPHAs W HETIOJISIPHAS KOBAJICHTHAS CBSI3b, MOHHAS
CBsA3b, WOH, KAaTWMOH, AaHWOH, PAaCTBOpP, MAaccoBas [JOJid BELIECTBA
(MpOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHMUYECKHX TOHITHA W
NPUMEHATH 3TH MOHATHS TIPY ONMMCAHWM BEIICCTB U UX MPEBPALLEHUIA;

e WCHOJB30BATH XUMHYECKYI0 CHMBOJIMKY JJs COCTaBJIcHUs (popmyin
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX,
CTCIICHb ~ OKUCJIECHHMsS  JJIEMEHTOB B OMHAPHBIX  COCIWHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCOUHEHWH TI0
dopMynaMm, BHA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COEIMHEHUSIX,

e packpeiBath cMbIicH llepuomanueckoro 3akona J[. M. Menaeneena:
JEMOHCTPAPOBATh MOHUMAHUE TEPUOAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHAX 3JIEMEHTOB OT WX MOJOKeHUs B [lepumoamdeckoii cucrteme,
3aKOHOB COXPAHEHMUs MAaCChl BELIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJISIPHOTO YUYECHHMSI, 3aKOHA ABOTaIpo;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHWYECKMX OJJIEMCHTOB. pa3iuyarb MOHSATHS  «TJIaBHAs
noarpynna (A-rpynna)» u «mnodouynas noarpynmna (b-rpymnna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XuMUYeCKuX saemeHtoB [ H.
MenpaeneeBa» € YHCITOBBIMH  XaPAKTCPUCTHUKAMU CTPOCHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTAB M 3apsij SApa, 0OIIEE YUCIIO SJIEKTPOHOB U
pacrpeaeneHue ux Mo JIEKTPOHHBIM CIIOSIM ),

KJIaCCU(PUIMPOBATh XUMHYECKHAE SJIEMEHTHI, HEOPraHUYECKUE BELIECTBA,
XUMHYECKHAE PEeakuuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEUIECTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BELIECTB
PA3IAYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
VPaBHEHHUN COOTBETCTBYIOIINX XUMUYECKAX PEAKIINN;

IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHWS XHUMHWYECKHX TNPEBPALICHUANA B
PA3JIAYHBIX YCIIOBHUSIX;

BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYHO U MOJISIPHYHO MAacChl BEIIECTB,
MAaCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa MO (POpMyse COCAVMHECHHS,
MacCCOBYIO JIOJIFO BELIECTBA B PACTBOPE, TPOBOAUTH PACUYETHI IO YPABHEHUIO
XAMUYECKON PEAKLINM,

NPUMEHSATH OCHOBHBIEC ONEPALIMN MBICTMTEIBHON ACITENTbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, OOOOIICHHE, CHUCTEMATH3AIMIO, KIIACCU(PUKAIUIO,
BBISIBJICHHE MPUYNMHHO--CICACTBEHHBIX CBSI3CH — NIl M3YUYCHMsI CBOWMCTB
BEUICCTB M XUMHUYECKMX pEaKUWH, €CTECTBCHHO-HAYUYHBIE METOIbI
NO3HaHWs — HAOMIOJEHUE, M3MEPEHHE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CJIEI0BATh MPABHJIaM MOJIb30BaHUS XUMUUECKOH MOCYA0M U Ta0OpaTOPHBIM
o0OpyZOBaHUEM, a TaKXE NpaBwiaM OOpalllcHus C BEIICCTBAMU B
COOTBETCTBUM C WHCTPYKLUMSMH IO BBIMOJHEHUIO J1A0OPaTOPHBIX
XUMHYECKHAX OMBITOB MO MOJYYEHUIO H COOMPAHUIO Ira3000pa3HbIX BEIIECCTB
(BOJOpOA M KHCIOPOJA), TPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOMN
MAacCCOBOM JOJIEH PACTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U IPOBOJWTH
XUMHYECKHAE SKCIIEPUMEHTHI MO PACMO3HABAHWIO PACTBOPOB ILIETOUECH W
KHACJIOT C MOMOIIBI0 MHAUKATOPOB (JJAKMYC, PeHONPTAIENH, METUIIOPAHK
U IPYTHE).

K xoniy oOyueHus B 9 Kjacce NpeaIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHIA:

PACKPBIBATh CMBICII OCHOBHBIX XHMWYECKMX TOHITHA: XUMHYCCKHAN
JJIEMEHT, aTOM, MOJIEKYJlA, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XHMUYECKAsI PEAKIMsI, XUMUYECKAsi CBsI3b, TEITOBOMH >PPEKT
peaKUMHM, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOEC pPaBHOBECHME, OOpatumble U



HEOOpaTHUMBIE PEAKIUH, OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKLUH,
OKHCITUTEIb, BOCCTAHOBUTEITb, OKACIIEHUE U BOCCTAHOBIIEHUE, AJIJIOTPOIIUS,
aMm(pOTEPHOCTD, XUMHUYECKas CBS3b (KOBaJICHTHAS, WOHHAas,
METAJIIIMYECKas ), KpUCTATMYECKas PEIIETKA, KOPPO3Usl METAILIOB, CILJIABHI,
CKOPOCTb XMMHWYECKONH PEAKIMH, TPEACIBHO AOMYyCTHMAas KOHLEHTPALUs
ITJIK BemecTna,

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
MPUMEHSTH 3TH MOHSITHS MPUA OMUCAHWUHU BEUIECTB U UX MPEBPALICHUIA;
UCIOJb30BaTh XMUMHYECKYI0 CUMBOJIMKY JUISL COCTaBiIeHHS (HOpMyll
BEIIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTNPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUSI XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3JMYHOTO COCTABA, MNPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyiam, BHJ XUMHUYECKOH
CBA3M (KOB&ICHTHAs, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3aps]l HOHA MO XMMHYECKOH (popMylie, XapakTep cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAWHEHWH, THIl KPUCTAITUYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. M. Meunneneea u
JEMOHCTPAPOBATh €ro MOHMMAHWE. OMNKMCHIBATH M  XAPAKTEPU30BATh
Tabmmunyro (popmy I[lepnoanyeckoil CUCTEMBI XMMHYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «rJaBHAas moArpynna (A-rpynma)» u «moOo4Has
noarpynmna (b-rpynma)», majibie W OOJbIIME MEPUOABI, COOTHOCHTH
0003HAYEHUsI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TaOIMIIE, C YACTOBBIMA
XapaKTEPUCTHKAMM CTPOEHUSI aTOMOB XMMHUYECKUX HJIEMEHTOB (COCTaB W
3apsan  gapa, OOIIee YHCI0 DJJIEKTPOHOB M PACMpPEACTICHHE WX 1O
AJIEKTPOHHBIM CJIOSIM), OOBSCHSITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUH
CBOMCTB 3JIEMEHTOB M MX COCAMHCHUN B MpEAesiax MaJlbIX MEPUOIOB U
TJIABHBIX MOJATPYMI € YYETOM CTPOCHHUS UX aTOMOB;

KJIACCU(PUIMPOBATh XUMHYECKHAE BJIEMEHThI, HEOPTaHUYECKUE BEIICCTBA,
XUMHYECKHAE Peakuuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(EKTY, MO U3MECHEHUIO CTENIEHEN OKUCIICHHUS
XUMUYECKUX DJIEMECHTOB),

XapaKTEPU30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUYCCKUE XUMUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXKAAS OMHCAHUE
OpUMEpaMu MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYHOIIMX
XAMWYECKUX PEAKLINIL,

COCTaBJSITh YPABHEHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
ILIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMEHa, YypaBHEHHUs peakiuil, TMOATBEPKAAIOUINX CYLIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXKTy BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIMi
NOCPEICTBOM COCTABJICHUS SJIEKTPOHHOT0 OajaHca 3TUX PeaKlvii;
MPOrHO3UPOBATh CBOMCTBA BEIICCTB B 3aBHCUMOCTH OT MX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XMMHMYECKUX TMPEBPALICHUN B pa3IMuHBIX
YCJOBHUSX;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYHO M MOJISIPHYHO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIF0 XHMHYECKOTO 3JIEMEHTa N0 (OpMYyJe COCAUHEHMS,
MacCOBYIO JI0JTI0 BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI MO YPABHEHHUIO
XAMUYECKON PEAKLINH,

co0oaaTh MpaBKJa MoJIb30BaHKs XMMUYECKOH TOCY10i 1 1a00paTOPHBIM
o0opyJOBaHMEM, a TakKe mpaBwia oOpalllcHus C BEHICCTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH 1O BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OTBITOB MO TIOJYUEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa M yTTIEKUCIIOr0 ras3a),

MPOBOANTD PEAKIIMU, TTOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHbBIX
BEIICCTB. PACMoO3HaBaTh OMBITHBIM MYyTEM XJOPHA-, OPOMHI-, WOAWI-,
kapOoHar-, Qocdar-, cunmkar-, cyabdar-, TUAPOKCHI-UOHBI, KATHOHbI
AMMOHHST M HMOHBbI M3YUYCHHBIX META/JIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BEIECTB;

MPUMEHSTHh OCHOBHBIC OTIEPAIIN MBICTMTEIBHON ACITETLHOCTH — aHAIN3 U
CUHTE3, CPABHEHUE, 0000IIEHUE, CUCTEMATHU3AIIUIO, BBISBJIEHUE MPUYUHHO-
CIICICTBEHHBIX CBS3CH — AJI1 M3YUCHHUS CBOMCTB BEUICCTB U XUMHUYECCKHX
peaKIvii, €CTeCTBEHHO-HAYYHBIC METOJbI TMO3HAHUS — HaAOMIOACHHUE,
U3MEPEHUE, MOJCTTUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBII W MBICIIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KonnyectBo uacos
Ne HaumeHnoBaHue pa3aesios u DneKkTpoHHbIe (UH(]ppoBbIE)
KonTtpoabnsbie IIpakTH4eckune
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchbl
padoTbI padoTbI
Pazgen 1. IlepBoHavaibHble XUMHYECKHE MOHATHSA
XuMmusi — BaxkHasi 00J1acThb

11 €CTECTBO3HAHUS U 5 0 ’ Bbubmuoreka [JOK

' MPAKTUYECKOU IEITEIbHOCTH https://m.edsoo.ru/7f41837¢

4eJloBeKa

12 Bemecrsa u xumuueckue 15 | 0 Bbubnuoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnea 2. Bakneiimuye npeacTaBuTe/ M HEOPraHNYEeCKHUX BEIeCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmmnorexa LJOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon ITonsitue o kucnorax g 0 | bubmmnorexa LJOK

' U COJISIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBops!. [TonsiTue 06 5 | | bubmmnorexa LIOK

' OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 1 | | Bbubnmuoreka [JOK

' HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3. Ilepuoaunyeckuii 3akon u Ilepuoguyeckas cucrema xumuueckux 3j1emenToB /{. U. Mengeneesa. CTpoeHne aToMoB.
Xumuueckas ¢Bsizb. OKHCJIHTEIbHO-BOCCTAHOBHTEIbHbIE pP€aKIuu



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

Ilepunonnueckuii 3aKOH U
Ilepuoanueckas cucrema

Bbubnuoreka [IOK

3.1 XUMHYEeCKUX 3jieMeHTOoB 1. K. 7 hitps-//m cdsoo ru/7E41837c
Mennene-eBa. CtpoeHue
aToma
XHUMHUYECKAS CBSI3b.
32 OKHUCIUTENBLHO 8 Bubmorexa LIOK
' https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIC PEAKLIUU
Bbubnuoreka [IOK
Hroro no pasaesy 15 https://m.edsoo.ru/7f41837¢
PezepBHOE BpeMms 3 Bubmorexa LIOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KUIACC

KoanuyectBo uacos DJeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungposbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Pasnen 1. BemecTtBo U XUMHYECKHE PEAKLIHH
11 IToBropenue u yriybneHne 3HaHUIA 5 | 0 bubmmnorexa LIOK
' OCHOBHBIX Pa3feioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 Bubnuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHUECKAST AUCCOLHALIHS. g ! | Bbubnmuoreka [JOK
' XUMHYECKHE PEAKLIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. HemeTaibl M HX COeIMHEHUA
21 OO01ast xapakTepuCTHKA X UMUYECKIX 4 0 | Bbubnmuoreka [JOK
' snemeHToB VIIA-rpynmer. ["anorenst https://m.edsoo.ru/7f41a636
OO01ast xapakTepuUCTHKA X UMUYECKIX
2.2 snemeHToB VIA-rpynmer. Cepa u eé 6 0 0 bubmorexa [IOK
' rpymmeL L.ep https://m.edsoo.ru/7f41a636
COEIMHECHMUSI
OO01mast xapakTepuCTHKA X UMUYECKIX Eu 10K
nonnoreka
23 sneMeHToB VA-rpynmel. A3zot, hochop u ux 7 0 1
24 > bocop https://m.edsoo.ru/7f41a636
COEIMHECHMUSI
OO01ast xapakTepuCTHKA X UMUYECKIX
2.4 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [TOK
' N Py ' P https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCUHECHUS
Hroro 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

Paszaen 3. Mera/jibl 1 HX COeTHHEHHUS

Bbubnuoreka [IOK
3.1 % 4
Obrmue CBOACTBA METAIUIOR https://m.edsoo.ru/7f41a636
Bbubnuoreka [IOK
32 B 5 16
AKHEHIIINe METAJUIbL U UX COSOUHEHUS https:/m odsoo /7641636
Hroro no pazneny 20
Pazgen 4. Xumusi 1 OKpyKammas cpeia
4.1 Bemectsa 1 MaTepuaibl B JKU3HHU YEJIOBEKA 3 bubnuorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PezepBHOE BpeMms 3 Bubmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KoanuyectBo uacos DJIeKTPOHHbBIE
No ungposbie
Tema ypoxka Konrpoabubie | IIpakTnueckue p
n/n Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
| [Ipenmer xumuu. Ponb XUMUU B JKU3HU ! 0 0 bubnuoreka [IOK
yenoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210¢
bubnuoreka [IOK
2 I1 1 0 0
OHSITHE O METOAAaX MO3HAHUS B XUMUHU httos://m.odsoo, r/f0d227
IIpaxTrueckas padora Ne 1 «IlpaBuna paGoTsl
3 B J1a00paTOPUU U MPUEMBI OOpAIIEHUS C 1 0 0 bubmorexa [IOK
P https://m.edsoo.ru/ff0d23dc
71a0opaTopHBIM 000PYIOBAHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl | 0 0 bubnuoreka [IOK
paszaeneHus: cMecei https://m.edsoo.ru/ff0d26ca
IIpakTrueckas padora Ne 2 «Pa3nenenne
5 cMmecell (Ha mpuMepe OYUCTKU MOBAPEHHOM 1 0 0 budmorexa [TOK
https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnuoreka [IOK
6 ATo oJe 1 0 0
TOMPL H MOTICIY B! https://m.edsoo.ru/ff0d2a6c
7 XUMHUIECKUE 3JIEMEHTBI. 3HAKH (CHMBOJIbI) ! 0 0 bubnuoreka [IOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [IOK
8 IIpocTeie u cno € BEeLIEeCTBa 1 0 0
POCTHIE H CTOHBIC BEIMECTS https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUCHUE 1 0 0 bubmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTABa BEIECTB.

bubnuoreka [IOK

.B
10 Xumuueckas popmya. BaneHTHOCTb aTOMOB hitps://m.odsoo ru/f0d2cac
XUMHUYECKUX 3JIEMEHTOB
1 OTHOCHUTEBHAS] aTOMHAS Macca. bubnuoreka [IOK
OTHOCUTEIBHAST MOJICKYJIAPHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 107151 XUMHYECKOT0 3JIeMEeHTa B bubnuoreka [IOK
COEIMHEHUH https://m.edsoo.ru/ff0d350¢c
13 KomuuecTso Bemectsa. Monb. MossipHast bubnmuoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 duznyeckre 1 XUMUYECKUE SBICHUS. bubnuoreka [IOK
XuMu4eckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycnoBusi NPOTEKaHUS bubmmnorexa LIOK
XUMUYECKUX PEAKLIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoreka [IOK
XHUMHUUECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Boraucnenus konmdecTBa, MacChl BEIIECTBA 110 bubnuoreka [IOK
17 -
YPaBHEHUAM XUMUYECKUX PEAKLIUI https://m.edsoo.ru/ff0d5708
Knaccudukamms XuMH4eCKUX peakiuit
18 (coe I/IHq;HI/IsIH A3JI0’KEHUS 3a1\IZe eL:{I/Iﬂ budmorexa [TOK
A P ’ B ’ https://m .edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIH-
19 emicr. 060 g cHIe bubnuoreka [IOK
UCT. HUE U
FHHHITIONEA Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aIUs 3HAHUI
Kontponbhas pabora Nel mo teme «Bemectsa bubmmorexa LIOK
20
U XUMHUYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTtas BO3ayXa.
ol Ay bubnuoreka [IOK
21 Kucnopon — 351eMeHT 1 IpOCTOe BELIECTBO.

Os0H

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznvueckue 1 XUMUYECKIE CBOMCTBA

2 ( ) bubnuoreka [IOK
KHUCJIOpoAa (peaKIuu OKUCTIEHUS, TOPEHUE). https://m odsoo.r/f0d46 14
INoHsTHe 06 okcuaax
CnocoObI MoJTy4YeHus: KUCIOPO/a B
23 abopato 1/11/11 m OMblmnerHoHcm bubmiorexa [IOK
flaboparop P ' https://m .edsoo.ru/ff0d497a
IIpumenenue kuciaopona
Tennosoi >PphexT XUMUIECKON PeaKkITiuu,
24 MOHATHE O T(i)(bMOXI/IMI/ILIeCKOM paBH]e-IHI/II/I bubmiorexa [IOK
P P ’ https://m.edsoo.ru/ff0d4790
5K30- U SHIOTEPMHUUECKUX PEAKIIHSIX
Tonnmuso (HedTh, yroiabs 1 METaH).
25 3ar ﬂsﬂeéneq;os yxa CIoOco0bI Zro bubmiorexa [IOK
P xS, https://m.edsoo.ru/ff0d4c4a
MPEeNOTBPALICHUS
IIpakTudeckas pabora Ne 3 o Teme
2% 1?[ P 6 bubnuoreka [IOK
«Ilonyuenue u COvI/IpaHI/Ie KHUCJIOPOJa, hitps//m cdsoo ru/f0d4ac?
HU3YYEHUE €r0 CBOHCTB»
7 Bonopon — 3neMeHT U npocToe BEIeCTBO. bubmmnorexa LJOK
Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
28 duznyeckre 1 XUMHIECKHEe CBOMCTBA bubnuoreka [IOK
Bogoponaa. [lpumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
29 IloHsiTHE O KUCITOTAX U COJSIX hits-//m.odsoo ru/f0d50d2
30 CrniocoObI moydeHust BOAOPoa B bubnuoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
IIpakTudeckas pabora Ne 4 o Teme
31 1?[ P 6 bubnuoreka [IOK
CLoTyHeHHe o COvaaHHe Boropona, https://m.edsoo.ru/ff0d4£42
WU3YYEHUE €r0 CBOHCTB»
bubnmuoreka [IOK
32 Mounsipablit 00bEM ra3os. 3akoH ABOragpo nommorexa 1

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Broruncnenus 00béma, KOJIMYECTBA BEIeCTBa

33 cCTB bubnuoreka [IOK
rasa o ero HSBeCT{{OMy Ko y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WIH 00BEMY
Brraucnenust 00LEMOB ra30B IO YPaBHEHUI)
34 €aKIIMHM Ha OCHOBE 3aKOHa o6béi’/§{blx Bubmiorexa ITOK
peait o https://m.edsoo.ru/ff0d5708
OTHOLIEHUH Ta30B
35 dusuueckue 1 XUMUYECKHUE CBOMCTBA BOJIBI Bubmiorexa ITOK
A https://m.edsoo.ru/ff0d587a
bubnuoreka [IOK
36 . IT 0
Cocra ocHoBaHui. [lonsiTue 00 nHAMKAaTOpax https://m.odsoo, r/f0d59¢2
Bona kak pactBopurenb. HacbieHHbIE U
37 Helfacm epHHbIe paCTBO Bl MaLcLLOBaﬂ oA Bubmiorexa ITOK
- P poL a https://m.edsoo.ru/ff0d5b40
BEILECTBA B PACTBOPE
IIpaxtuueckas padbora Ne 5 mo Teme
38 «I?I I/IFOTOBJ‘IGHII/:e aACTBOPOB C ONpencIEHHON Bubmiorexa ITOK
P o o P p ben https://m.edsoo.ru/ff0d5eba
MacCCOBOH 0JIeH pPaCTBOPEHHOTO BEILIECTBA»
39 KontponbHas padora Ne2 o reme bubmmorexa LIOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OxcHabl: COCTaB, KIACCU(UKALIHS, bubnmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TlonydeHue H XUMHUYECKHE CBOUCTBA
41 KI/IC.]'IyOTHbIX OCHOBHBIX U aM(pOTEPHBIX budmorexa [TOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHIOB
OcHOBaHHUS: COCTaB, KJIACCU(UKALIVS, bubnuoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yenue u xumMuuecKue CBOICTBA bubmmorexa LIOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d6342
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44 Kucnotsr: cocras, kaccugpukanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee?
45 [Tony4yeHue U XUMUYECKUE CBONCTBA KUCJIOT bubmmorexa LIOK
Y https://m.edsoo.ru/ff0dfee?
46 Conu (cpenHue): HOMEHKJIATypa, CrocoObI bubnuoreka [IOK
MOJYYEHHUs], XUMUYECKHE CBOWMCTBA https://m.edsoo.ru/00ad9474
IIpakTrueckas padora Ne 6. Pemenne
47 SKCMEPUMEHTANBHBIX 33724 110 TEME bubnmuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COEAUHEHUIN»
48 I'enernyeckas CBsi3b MEXKIY KiaccaMu bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9as0
bubnuoreka [IOK
49 O06o01enne U cucTeMaTH3alus 3HaHUN
. . https://m.edsoo.ru/00ad9cb2
50 Kontponbhas padora Ne3 no reme "OCHOBHbIE bubmmnorexa LJOK
KJIACCHI HEOPTAHUYECKUX COCIUHEHUN" https://m.edsoo.ru/00ad9¢la
[TepBbie MONBITKH KJIACCU(PUKALTHN
51 XUMHUYECKHUX 3JIeMEeHTOB. [IoHsATHE O rpynmax bubmmorexa LOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepnoanueckuii 3axon u Ilepuoanueckas
52 cucTemMa XumMudeckux snemenTos 1. bubmmorexa LIOK
S https://m.edsoo.ru/00ada52¢
Menneneesa
53 Tlepuonsl, rpyImnel, IOATPYIIIBI bubnmorexa [IOK
P - Py ’ Py https://m.edsoo.ru/00ada52¢
54 Ctpoenue atomoB. CoCTaB aTOMHBIX sIZIEP. bubnmuoreka [IOK

H3oronel

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



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CTtpoeHne 3J1eKTPOHHBIX 000JI0OUEK aTOMOB

bubnuoreka [IOK

55 I1 7| .H.
35eMeHTOB llepnonnueckoii cucremsl /| hitps.//m.cdsoo.rw/00adagbe
MenneneeBa
XapakTepucTuKa XUMHUIECKOTO 3JIEMEHTA 110
. bubnuoreka [IOK
56 ero noJyioxkeHuro B Ileproanyueckoii cucreme
https://m.edsoo.ru/00ada824
J. 1. MenneneeBa
3nauenue [lepuoguyeckoro 3akoHa st
57 a3BUTHS HayKu U npaktuku. 1. U buGmorexa [IOK
P y ) P . vy https://m.edsoo.ru/00ada96e
MenneneeB — y4E€HBIN, MEAAror U rpakaaHuH
58 DJIEKTPOOTPULIATEILHOCTD ATOMOB bubnmuoreka [IOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
59 Honna €CKasl CBsI3
HRAM XIMITACCH CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHas monspHass XUMHUYeCKast CBSI3b Bubmiorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HeMOIsIpHAST XUMHYECKas CBSI3b Bubmiorexa ITOK
p https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62 CreneHn OKHUCIIE
TOMEHD OKHCTCHIA https://m.edsoo.ru/00adac28
63 OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PDEAKIIHU Bubmiorexa ITOK
peakl https://m.edsoo.ru/00adb076
64 OKucIUTEN U BOCCTAHOBUTEIN Bubmiorexa ITOK
https://m.edsoo.ru/00adb076
65 KontponbHas padora Ne4 o reme «CtpoeHue bubmmnorexa LIOK
aTomMa. XUMHUYECKasl CBSI3bY» https://m.edsoo.ru/00adb4 86
66 Pesepshblii ypok. O6o0menue u bubmmorexa LIOK

cUCTeMaTHU3a U 3HAHUKN

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



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

67 Pesepshblii ypok. O6o0menune u ! bubmmorexa LIOK
cUCTeMaTu3anus 3HaHUN https://m.edsoo.ru/00ad9cb2
68 Pesepshblii ypok. O6o0menune u | bubmmorexa LIOK

cUCTEeMAaTHU3a U 3HAHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/00ad9cb2
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9 KUIACC

KoanuyectBo uacos DJeKTPOHHbIE
Ne uugposbie
Tema ypoxa Konrpoabnsbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
Ilepuoaunueckuii 3axon. Ilepuoanueckas
1 cUcTeMa XUMHUYEeCKuX 3eMeHToB J[. U 1 0 0 bubmorexa [IOK
Y https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKHUX 3JIEMEHTOB NMEPBBIX TPEX 1 0 0 bubmorexa LIOK
P P https://m.edsoo.ru/00adb6bb
MEePUOIOB
3 Knaccudukanust ¥ HOMEHKIaTypa | 0 0 Bbubnmuoreka [JOK
HEOPTraHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMU4eCKOM CBSI3U U TUIIbI | 0 0 Bbubnuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel mo reme
5 «IToBTOpenue u yrayoneHue 3HaHUH 1 1 0
OCHOBHBIX Pa3zesioB Kypca 8 kjiacca»
6 Knaccupukanms XUMUIECKUX PEaKIHid 1Mo | 0 0 bubmmnorexa LJOK
Pa3IAYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHATHE O CKOPOCTH XUMUYECKON PEAKLIUH.
7 [ToHsiTHE O TOMOT€HHBIX U FE€TEPOTCHHBIX 1 0 0 bubmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peaKIusIxX
[lonsTHE O XUMUYECKOM PAaBHOBECHUH.
g @DaKTOPHI, BIUSIOIMINE HA CKOPOCTh ! 0 0 Bbubnuoreka [IOK

XUMHUYECKOI pPE€aKkurn U MOJOXKEHUEC
XUMHUYCCKOr0O PaBHOBCCHUS

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKUCIUTENBHO-BOCCTAHOBUTEILHBIE

Bbubnuoreka [IOK

MIPUMEHEHNE

9
peakumu https://m.edsoo.ru/00adcade

10 Teopus 21€KTPOJUTHUECKON TUCCOLMALIMH. bubmmorexa LIOK
CunbHBIE U CTA0BIE 3JTEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHUS PEAKITUMA bubmorexa LIOK

yp peakt https://m.edsoo.ru/00add448
XuMuieckre CBONCTBA KUCJIOT U OCHOBAHUM
12 B CBETE MPEACTaBJICHUN 00 bubmmoreia LIOK
P _ https://m.edsoo.ru/00add5d8
3JIEKTPOIUTUUECKON JTUCCOHALIIN
XUMHUYECKUE CBOWCTBA COJIEN B CBETE
13 MPEACTABIEHUI 00 3IEKTPOJUTHIYECKON bubmmoreia LIOK
pen P https://m.edsoo.ru/00add8b2
IUCCOLUALINN
14 IlonsTue 0 ruapoOIM3E coneit brbmorexa LIOK
s https://m.edsoo.ru/00add9d4
Bbubnuoreka [IOK
15 O06001eHre U CUCTEMATHU3AIMS 3HAHUH
H . https://m.edsoo.ru/00addd12

16 IIpakTrueckas padora Ne 1. «Pemenne bubmnorexa LJOK
5KCHEPUMEHTANIBHBIX 32149 https://m.edsoo.ru/00addbfa
KontponbHas padora Ne2 mo reme

17 «DNEeKTPONUTHIECKAS TUCCOITHAIIHS bubmorexa LIOK

P ' https://m.edsoo.ru/00addecO
XUMHUECKUE PEAKILIUU B PACTBOPAX»

18 OO01mast XapakTepUCTHKA raJOreHOB. Bbubnmuoreka [IOK
XHUMHUUeCKue CBOICTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoporopopoa. CoisiHas KUCIIOTa,

P P . Bbubnmuoreka [JOK

19 XHUMHUYECKHE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00ade 104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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IIpakTrueckas padora Ne 2 o reme

20 «ITonyueHune CONSTHON KUCIOTBI, U3YUEHUE bubmmorexa [TOK
B yv 1Y https://m.edsoo.ru/00ade348
e€ CBOICTBY
Brruucnenus no ypaBHEHHUSIM X HMHUYECKHX
21 €aKLMi, €CJIU OUH U3 PEareHTOB 1aH B bubmorexa [IOK
p ’ P https://m.edsoo.ru/00ade488
U30BITKE
2 OO0mas xapakrepucTrka 3jeMeHToB VIA- Bubnmuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnoTponHbie MOAU(PUKALIUN CEPBI.
23 HaxongleHHe cepsol I/I(beé COGI[I/IHGII){I/Iﬁ B bubmorexa [TOK
P . https://m.edsoo.ru/00ade64a
npupoae. XuMHYECKHUe CBONCTBA CEPBI
iy CepoBogopon, cTpoerne, GU3nIecKre u Bbubnmuoreka [JOK
XUMHUYECKUE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunpl ceprl. CepHast KUCIIOTA,
25 dusnyeckne U XUMHUECKHE CBOICTBA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHNE
XHUMHUYECKHUE PEaKLUH, JIeKAIUEe B OCHOBE
26 MPOMBIILJIEHHOTO CIT0co0a MOMyYeHUs bubmmnorexa LJOK
CEPHOM KUCJIOTBL. XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KaroIIEeH Cpelibl COEAUHEHUSIMH CEPbI
7 Boraucnenue MaccoBoi JOIH BbIXOIA Bbubnuoreka [IOK
NPOAYKTA PEAKLINA https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa 3J1eMeHTOB VA-
)8 rpynmnsl. A30T, paclipoCTpaHeHUeE B bubmmnorexa LIOK
npupone, GU3ndecKrue 1 XUMHUIECKIe https://m.edsoo.ru/00adecab
CBOWCTBa
29 AMMHaK, ero pu3nveckue 1 XUMHIECKHe bubmmnorexa LIOK

CBONCTBA, NOJly4€HUE U IPUMEHEHUE

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

IIpakTrueckas padora Ne 3 mo reme

Bbubnuoreka [IOK

30 «ITonyueHne aMmMHaKa, U3y4eHUE €ro
N Y 1Y https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHAas KUCJIOTA, €€ (PU3NUecKue u Bbubnmuoreka [JOK
XUMHUYECKUE CBOINCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIECH

37 aMMOHHUS B KAUECTBE MUHEPATbHBIX Bubnmuoreka [JOK
ynoOpennii. XuMU4eCKoe 3arps3HeHHe https://m.edsoo.ru/00adf518
OKPY’KaroIlled Cpeabl COEAUHEHUSIMU a30Ta
®ochop. Oxcun dpochopa (V) u pochopnas

33 cqc)) 1: bus e(clz) (eb pxn(l\/nzqei)meq) ’ bubmorexa [TOK
KHUCIIOTa, Pu3nUecKue u

. https://m.edsoo.ru/00adf68a
CBOWMCTBA, MOJy4CHUE
Hcnons3oBanue ¢pochaToB B KaueCTBE

34 P 6 P ¢ B rDAHEHIE Bbubmuoreka [JOK

MUHEPaJbHBIX YAOOpeHHid. 3arpsi3HeHU

P N YAODP P https://m.edsoo.ru/00adfc20
npUpPOIHOH cpenbl pocharamu
Yrnepon, pacripocTpaHEHUE B IPUPOIE, Bubnmuoreka [JOK

35 .

(du3nUecKre U XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcupspl yriaepona, ux Gusndeckue u

36 XUMHYECKHE CBOWCTBA. JKOJIOTUUECKHE Bbubnuoreka [IOK
poOJIeMBbI, CBSI3aHHBIE C OKCHIIOM YTJIepoaa https://m.edsoo.ru/00adfebe
av)

37 VYronbHa ClloTa U €€ cou bubmmorexa [IOK

rOJIbHAsT KUCJIOTA U
https://m.edsoo.ru/00ac006¢
IIpakTudeckas pabora Ne 4 o Teme
" v P Bbubnmuoreka [JOK
38 IlonyueHne yriekucnoro rasa.

KauectBeHnHas peakius Ha kapOOHaT-HOH"

https://m.edsoo.ru/00ac027¢



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00ae006c
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[TepBoHaua bHBIE MOHATHS 00

39 OPraHWYECKUX BEIIECTBAX KaK O bubmmorexa [TOK
P https://m.edsoo.ru/00ac054¢
COEAUHEHHUSIX yIiiepoaa
Bbubnuoreka [IOK
40 Kpemuuii u ero coenuHeHus
P https://m.edsoo.ru/00ac080a
IIpaxTrueckas padora Ne 5. Pemenne
A1 SKCMEPUMEHTANBHBIX 337a4 110 TEME Bubnmuoreka [JOK
«BaxxHeie HeMeTalJIbl U UX https://m.edsoo.ru/00ac0bf2
COEAUHEHHUS»
KontponbHas padora Ne3 mo reme
42 «BaxHelmye HeMeTauIbl U UX bubmiorexa [IOK
https://m.edsoo.ru/00ac0e18
COEAUHEHHUS»
OO01mast XapakTepUCTHKA XUMUIECKUX
43 3JIEMEHTOB — MeTaJUIoB. MeTtanmmaeckas Bbubnmuoreka [JOK
CBSI3b U METAJUTNYECKAS] KPUCTAITNIECKAS https://m.edsoo.ru/00ac103e
peméTka. PU3NUEeCKHe CBONCTBAa METAJIOB
XUMHUYECKUE CBOMCTBA METAJJIOB.
44 DNEeKTPOXUMUYUECKUN PsII HAMPSIKEHUH bubmiorexa [IOK
P P P https://m.edsoo.ru/00ac1156
METaJJIOB
O6mue crocoObl MOyYEHHs] METAJLIOB.
45 CruiaBel. Berancnenus mo ypaBHEHUSIM Bbubnmuoreka [IOK
XUMHYECKUX PEAKLIHUMI, €CJIU OJUH U3 https://m.edsoo.ru/00ac1156
PEareHTOB COAEPKUT MPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB bubmorexa [IOK
PP https://m.edsoo.ru/00ac1278
Bbubnuoreka [IOK
47 €JI0YHBIE METAJIJIbI
1 https://m.edsoo.ru/00ac14b2
Bbubnuoreka [IOK
48 Oxcuapl ¥ THIAPOKCUIIBI HATPUS U Kallus

https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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IenouHO3eMeTbHBIE METAIIBI — KAJbIUN U

Bbubnuoreka [IOK

49
MarHum https://m.edsoo.ru/00ae15e8
50 BaxHenmme coequHeHUS KaIbIUs Bubmorexa LIOK
o H https://m.edsoo.ru/00ael5e8
51 O0o0011eHHe U cUCTEMAaTHU3aIUs 3HAHUIH
Bbubnuoreka [IOK
52 JKécTkocTh BOABI U CIIOCOOLI €€ YCTPaHEH U
A yerp https://m.edsoo.ru/00ac1886
IIpakTrueckas padora Ne 6 mo Teme
53 "YKECTKOCTD BOIBI M METOBI €€ Bubmiorexa ITOK
" A A https://m.edsoo.ru/00aelae8
YCTPaHEHUsI
Bbubnuoreka [IOK
54 AIOMUHUATT
https://m.edsoo.ru/00aclc64
55 AmdoTepHbIe CBOICTBA OKCHUIA U bubmmnorexa LIOK
TAIPOKCUIA https://m.edsoo.ru/00ac1c64
Bbubnuoreka [IOK
56 Kenezo
https://m.edsoo.ru/00ac1d86
57 Oxcunpl, ruapokcunbl u conu skenesa (1) u Bbubnmuoreka [JOK
xenesa (110) https://m.edsoo.ru/00ae35¢6
58 O0o001eHre U cUCTEMAaTHU3aIUs 3HAHUH
IIpakTrueckas padora Ne 7. Pemenne
59 3KCHEPUMEHTAIbHBIX 3a7a4 I10 TeMe Bubmiorexa ITOK
P . A https://m.edsoo.ru/00ac3de8
«BaskHee MeTajuIbl U UX COSOUHEHUSD?
Brruucnenus no ypaBHEHHUSIM X HMHUYECKHX
€aKIIUi, eCJIM OAUH U3 PeareHTOB JaH B
60 5136BITK6 HJIN cOne >1<1/1Tpn AMeCH Bubmorexa LIOK
P . P ' https://m.edsoo.ru/00ael1750
Brruncienust MaccoBOM MOIM BBIXOAA
MPOIYKTA PEAKLIUH
61 O0o001eHne U cUCTEMAaTH3aLUs 3HAHUH



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

2 KontponbHas padora Ne4 mo reme |
«BaxHeHIIe MeTaJuIbl U UX COSIUHEHUSD
63 BemecTsa 1 maTepuaibl B TOBCEOHEBHON | Bbubnuoreka [IOK
JKM3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3aTrPs3HEHNE OKPY KAOIIEH | Bbubnmuoreka [JOK
cpenel https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelieHNH 3KOJOTHYECKUX ! bubmmnorexa LJOK
npobiiem https://m.cdsoo0.ru/00ac4270
66 Pesepenblii ypok. O0o0meHue u ! Bbubnmuoreka [JOK
cUCTEeMAaTH3alMs 3HAHWI https://m.edsoo.ru/00ac0d0a
67 Pesepshblii ypok. O6o0menue u ! bubmmnorexa LIOK
cUCTeMaTH3als 3HaHWI https://m.edsoo.ru/00adb33¢c
68 Pesepenblii ypok. O000meHue u | Bbubnmuoreka [JOK
cUCTEMAaTH3aIs 3HAHWI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YYEHUKA

» Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxnmonepHoe o0mectBo «M3narensctBo «lIpocBemieHne»

» Xumus, 9 knace/ I'abpuensa O.C., Octpoymo W.T"., Cnaakos C.A.,
AxnuoHepHoe obmectBo «M3narensctBo «lIpocBemieHne»

Tabmuuel: [lepuoanyeckas cucreMa XMMUYECKHX 3neMeHToB [ M.
Menpeneea, Tabnuia paCTBOPUMOCTH, SJEKTPOXUMUYECCKHUMA s HAMPSIKCHHUS

MCTAIIOB

METOJAUYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA

["abpuensn O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HactonbHas kHura
yuurtens. Xumus. 8 ki1.: Meroauueckoe nocodue. - M.: JIpoda, 2021.
IMabpuensu O.C. Xumus. COOpHUK 3a/1a4 ¥ YIPaXHEHUH. 8 Kitacc: yueOHOe
nocodue / O. C. I'abpuensn, Y. B. TpuryOuak. - M: IIpoceemenue, 2019 -143
C.

IMabpuensu O.C. Xumus. COOpHUK 3a/1a4 ¥ yIpaXHEHUH. 9 Kiacc: yueOHoe
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