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AHHOTaN U4 K padoueil mporpamme

Pabouass mporpamma yueObHOro mnpeamera «XuMmus.bazoBbIi ypoBEHB» 00s3aTEIBHON
npeaMeTHoil obnact «EcTecTBeHHO-Hay4yHbIE MpeIMeThl» pa3padoTaHa B COOTBETCTBUU C
nyHktoM 32.1 ¢enepasbHOTO TOCYAapCTBEHHOTO OOpPa30BAaTEIBHOIO CTaHIApTa OCHOBHOTO
obmero obpaszoBanus (gaee - ®I'OC O0O0), denepanbHOW 00pa3oBaTEIbHONW MPOrPAMMBbI
OCHOBHOTO 0011ero oopazopanus (nanee - @OIT OOO0) u peanmsyercst 2 roaa ¢ 8 Mo 9 KIacchl.
Jannas pabGouas mnporpamMma sSIBISIETCSA 4YacTbIO COJAEPXKATEIbHOrO paszzesia OCHOBHOU
00pa3oBaTebHON TpOrpaMMbl OCHOBHOTO o01miero oopazosanus (naiee - OOII O0O0) MAOY
«JIuneit Nel76».

Pabowas nporpamma mo xumuu paspaborana yuuteneM xumuu KpouioBoir H.A. B
COOTBETCTBUHU C TMOJIOKEHHEM O TOpsSAKe pa3paboTKU M YTBEpXKIEHHUS pabodyux Mporpamm
y4eOHBIX MPEAMETOB, KYpPCOB (B TOM YHCJIE BHEYPOUHOMU NIEATEIbHOCTH), JUCIUIUIMH (MOJIYJICH)
B MAOY «Jluneii Ne 176» u ompenenser OpraHu3aliydio o0pa3oBaTEIbHON JESITCIBHOCTH
YUUTENEM B JIMIIEE TIO OTIPEICIIEHHOMY YY€OHOMY MIPEIMETY.

Pabouas mporpamma yueb6Horo npeamera «Xumusi. ba3zoBblil ypOBEHb» SBISETCS YaCThIO
OOII OO0, omnpexaensroIEH:

- IUTaHHpYyeMble  pe3yJabTaThl  OCBOCHHS  ydyeOHOoro mpeaMera  (JIMYHOCTHBHIE,
MeTaIpeAMETHBIC U TIPEAMETHBIC);

- coziep KaHue yueOHOro MpeIMeTa;

- TEMaTUYECKOE IIAHUPOBAHUE, B TOM YHCJIE C y4ETOM pabodeill mporpaMMbl BOCITUTAHUS C
yKa3aHHeM KOJIMYECTBA YaCOB, OTBOJUMBIX Ha OCBOCHUE KaXI0H TEMBI.

PabGouass mporpamMmma oOCyXJeHa W TPHHITA PEIICHUEM METOJIUICCKOro Kadeapbl
yUuTeNIeH eCTECTBEHHO — HAyYHOr0 00Opa30BaHMs U COTJIacOBaHa C 3aMECTHTENEM JUPEKTOpa MO
y4eOHO — BOCIIUTATEIbHOM paboTe. Pabodas mporpaMmMa COIepXuT 4 IMyHKTa!

1. TlosicHuTenbHas 3amucka.

2. Conepkanue yueOHOTO ipeameTa « Xumusi. ba3oBelil ypoBEHB ».

3. Ilnmanupyembie pe3ylnbTaThl OCBOCHHSI Yy4deOHOTro mpeamera «Xumus. ba3oBblit
YPOBEHbY.

4. Temarnyeckoe MJIaHUPOBAHUE C YKA3aHUEM KOJIMYECTBA aKaJIeMHUECKHUX YacoB,
OTBOJIUMBIX Ha OCBOCHUE KaXKJI0H TEMBI U BO3MOKHOCTb UCIIOJIB30BAHUS T10 ATOU

TeMe 3JIEKTPOHHBIX (LU(POBBIX) 00pPa30BATEIBHBIX PECYPCOB.

MMOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMuM Ha YpOBHE OCHOBHOT'O 0OII[ET0 00pa30BaHUs COCTAaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHOM MPOTpaMMBI OCHOBHOTO
oOmiero oOpaszoBanus, npeacraBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE (eaepanbHON
paboueii mporpaMmbl BOCITUTAHUS U C YYETOM KOHIEMIMH MpPEerojaBaHus y4eOHOTO IMpeaMera
«Xumusi» B 00pa3oBaTenbHbIX opranuszanusax Poccuiickoit deaeparuu.

[Iporpamma 1o XuMHHM Ma€T TPEACTABICHHE O IEJAX, OOIel cTpareruu oOydeHWs,
BOCIIUTAHUS W PAa3BUTHs OOyUYaIOIMIMXCA CPEACTBAMH Yy4eOHOTO TpEeIMeTa, yCTaHABIMBAET
o0s13aTenpHOE TIPEIMETHOE COepKaHUe, MPeIyCMaTpUBAET paclpeaesieHue ero Mo Kjiaccam U
CTPYKTYPUPOBAHUE M0 pa3jieJlaM U TeMaM MPOorpaMMBbl [0 XUMUHU, ONPEAEIseT KOJIMUYECTBEHHbIE
W Ka4yeCTBEHHBIE XapaKTEPUCTHUKH COACPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTh
W3Y4YEHUSI XUMHUU C YUYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4€OHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEHN 00ydJaromuXcs, OMpeAeseT BO3SMOXKXHOCTU MpeaMeTa st
peanu3anuu TpeOOBaHHM K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHMs, a TaK)Ke TPeOOBaHUI K pe3yibTaTaM 00ydeHHUsT XUMUHU



Ha YpOBHE LeNel H3ydeHUs MpeaMeTa U OCHOBHBIX BHUJIOB Y4eOHO-IIO3HABATEIBbHOU
JEeSITeIbHOCTH 00y4aloIIerocs 10 OCBOCHUIO yUYEOHOTO COIEPKAHMSL.

3HaHUEe XUMUH CIYXKHUT OCHOBOW U1 (POPMUPOBAHHSI MUPOBO33PEHHS 00Y4YaIOIIETOCs, €0
IPEeICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMBbIE XUMHUEH
IPEICTaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUH BEIECTB B MIPUPOJIE, O MYTAX
pemieHuss TI00aNbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U IKOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaau3aly BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el 1 PyHKINOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YyJarolIuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  y4yeOHOM  JesITEeIbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaKk M B
poecCHOHATTLHOM JIeATEIIEHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOIO
B3IUIsA]1a HAa €JMHCTBO MPUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOMICHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlaHHble HampaBieHHUs B OOYyYEHMHM XMMHMU 00ECHEeuMBAIOTCS CIEeUU(UKON comep)kaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISETCA IEJAarorMuyeckyd aJalnTUPOBAHHBIM OTpPaKEHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIUMHUCS CUCTEMbI NI€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX IIOHITUM OPraHUYECKON XUMHH.

CrtpykTypa cozaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noxxoja K eé m3ydeHuro. CopepaHHe CKJIAAbIBAETCS U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPTraHU30BaHbl IO INPHUHIMITY ITOCJIEIOBAaTEIBHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— @TOMHO--MOJIEKYJIAPHOTO YYE€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMUMUH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IPEACTaBIECHUN 00 AJIEKTPOIUTHUECKON AUCCOLMAIIMM BEIIECTB B pACTBOPAX.

Teopernueckre 3HAHUSA PACCMATPUBAIOTCSA HA OCHOBE DMIIMPHUYECKHU ITOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBAaTEIbHO OT OJHOTO YPOBHA K JpYromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHHS M BO3MOXHOCTEH
MIPAKTHUYECKOr0 PUMEHEHHUS U ITOJTYyYEHUs N3y4YaeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTABJIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOJaM I03HaHUs B Hayke. M3ydenue xumun
IOPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YyYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxatomuid Mup», «buonorus. 5—7 knaccel» u «®Puzuka. 7 Kiacey.

[Tpu n3yueHnn XUMUU TPOUCXOIUT (POPMUPOBAHKE 3HAHHIH OCHOB XUMHUECKONW HAYKU KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITebHOCTH YeJIOBEKa M KaK OJTHOTO



U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
dbopMUPOBAaHUM U DPA3BUTHH I[O3HABATEJIbHBIX YMEHUW M UX NPUMEHEHUH B Yy4yeOHO-
MIO3HABATEILHOM U yueOHO-HCCIIEI0BATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPaBMJI OE€3011aCHOTO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)KHOE 3HAUYCHUE
MPUOOPENHN TaKKe LIeTH, KaK:

— (hopMupOBaHHE MHTEIUICKTYAJIIHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HaNpaBJICHHOCTh OOy4YeHHsS Ha CHUCTEMaTHYecKoe MpHUOOIIeHHEe O00y4aroIuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IIO3HAHUS,
(OpMHPYIONTIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIUMUCS OIbITa
pa3HoOOpa3HON NeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHHUSA, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHclie YMEHHM OOBSICHITH M OLIEHWBAThH SBIICHUS OKPYXKAIOIIETO MHpA, WUCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
IIOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs Ir'yMaHUCTUYECKUX OTHOLIEHUM, TOHUMAaHUS LICHHOCTH
XUMHUYECKHX 3HAHHUM Ui BBIPAOOTKU 3KOJOTHMYECKH Lelecoo0pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMS] CBOErO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpenbl;

— pa3BHUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIEYeIOBEYECKUX IEHHOCTEeH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTU AajJbHENUIIero 00yueHHUs.

OO61iee yuCiIo YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanms, cocTaBiseT 136 Jacos: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. UncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMeceil.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quciIa CTPYKTYPHBIX €AMHUI] BemecTBa. Pacu€rel mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (FTOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHUAOM Oapus, pasznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), uzydenwe crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKU IOBAapEHHOW COJM, HAOMIOAEHHWE M OMNHMCaHUe
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopog — aj€eMEHT M NIpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — »anemeHT M mpocroe BemecTBo. HaxoxkaeHue Bogoposa B IMPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILIECHHBIE pacTBOphl. PacTBopuMoOCTh BewecTB B Boae. MaccoBas 10js BEIIECTBA B
pacTBope. XUMHYeCcKue cBoicTBa Boabl. OcHOBaHUA. Ponbp pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHnid. Okcunpl. Kimaccupukamust OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukaius oOcCHOBaHMA: MIENOYM W HEPACTBOPHMBIE OCHOBAHWUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. ®duznueckue u XxuMudeckue cpoiictBa coieil. [lomyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOICTB KHUCIOpOJa, HAOMIOJEHHE B3aWMOJCWCTBUS BEILIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3amMojeicTBue Bojopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM [J0JIEHW pPacCTBOPEHHOTO BEILECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOII0/ICHUE U3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHUCIOT U IIEIOYEH, U3ydeHHe
B3aumoieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKM XUMHUYECKUX dieMeHToB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkomepuognas u niauHHONepHoaHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKUX dieMeHTOB [lepuoandeckoii CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAas CBA3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaUIOB, B3aUMOJEWUCTBUE THUAPOKCUIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H NPU U3YYEHUH XMMUHU B 8 KJIACCE OCYILECTBIIAETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCHU(HUKalus,  MEePUOJUYHOCTh,  HAONMIOJEHHE,  IKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3aps]l, BELIECTBO, TEJI0, O0BbEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TEMIOBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAIMM BELIECTB C pPa3IMYHbBIMH BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeNo4Yel W cojeil (BO3MOXKHO WCIIOJIb30BaHHE BHUICO MATEpUANIOB), IMPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE€ HEOPraHMYEeCKHX BEHIECTB C IMOMOIIBI0O KAaY€CTBEHHBIX pPEAaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
miesnoyamu).  XuopoBogopod. ConsiHast KUCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHu okucieHus. CTpoeHne U (PU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-Tpymnmnbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Coau aMMOHHUS, UX (GU3NYECKUE U XMMHUECKHUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arps3sHEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢u3nyeckue M XUMHMYECKHE CBOMCTBa, nonydeHue. lMcnonb3zoBaHue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoiicrsa. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN dPQeKT. YToNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAK O COEJUHEHMSX yIiiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IoHSITHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpexacrasieHuss o6 okcujge kpemuus (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOI0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEpPHAIOB B TOBCEJHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHON cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCITIOJIb30BaHKME BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEeHUIA,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPHUPOBAHHOM a30THOM KHCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a1ad Mo TeMe «Baxneiimne
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTtalMyueckas CBSI3b M METAJUIMYECKas KpHUCTaJUTMYecKast
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCHUBI HATPUs U Kanus. [IpumeHenune
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U KaJiblus. BaxkHenme coearuHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxXOXJAeHHE B Tpupoje. Ouznyeckue U XMMUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Oxkcuapl, ruapokeunbl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi HAa WOHBI: MarHus, Kalbllvs, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THAPOKCHJIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis Mpu XUMHUYECKUX OXOTrax H
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, MIOJUMEPHBIC MaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMmIETKA, CIUIAaBbl, (U3UYECKHE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPAaBUIAMM U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh J1OCTOBEPHONW MH(OpPMALMEH O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUIICH C IMO3UIMH HPABCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHII MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa ¢ MPUPOJHON Cpeloi, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJAeMbIX MPOIIECCOB M SBJICHWH, ITO3HABATEIBHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOTHUECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHO IeATEeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, IpPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKN H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MMOCTABICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIATh 33 XOJ0M MpOIlecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, AHATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3JIMIHBIX BUJIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PAa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W AHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIEI0BATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B XoJe auanora u (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPU PEIIeHHMH BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIEe yHHBepcabHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, TPe/IaraéMbIe B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUABI ACATCIIBHOCTU IIO HOJIy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHus B 8 KJjacce HpeaMeTHBIC pe3y/bTaThl HA 0Aa30BOM YPOBHE JIOJIXKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTD y OO YUAIOIIUXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs AaTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakliuu COEAUMHEHNUs, pEaKLUU Pa3IokKEeHUs, PEAKIIMK 3aMELICHMsI, PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCITIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBIICHUS (opMyn BEIIeCTB u
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJl XUMHYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsija  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHsI XUMUYECKUX MTPEBPALLICHUN B PA3JIMYHBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATENBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHue, U3MEpPEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHbI U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIIOPaHK U APYTHUEC).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIud HOHHOTO OOMeEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHasi, HMOHHAs, METAJUIMYECKas), KpPUCTaJUIMUecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJII COCTaBJICHHS (HOpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHM 1o (opMyiaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich Ileproanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymma)» u «mobounas moxarpymnma (b-rpymma)», Mameie W OOJBIINE TEPUOJBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHHWW CBOMCTB DJIJIEMEHTOB W HX
COEIMHEHUH B MpEJeNax MajblX MMEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BELIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/soBaHuEM, a TakKe MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KaUeCTBEHHBIM COCTaB pa3jIMYHbIX BEILECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTENIbHON NeATEIbHOCTH — aHAJU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Nel Nes Koa
Teme WHEC | 3 pexTponnbie udpoBbie 00pa3oBaTeIbHbIE
n Tema ypoka TBO P mep P
/ waco | PECYPCHI
n B
Pa3nen 1. [leppoHavyaIbHbIe XHMHYECKHE MOHSITHSI 20
1.1 XuMus — BajKHas 00J1ACTH €CTECTBO3HAHUSA U 5
NMPaKTHYECKOi IesITeIbHOCTH YeJIOBeKa
1 1.1.1 [Tpeamet xumun. Pois XMMUH B )KU3HU YesioBeka. Tena u 1 Bubmiorexa LIOK https://m.edso0.ru/f0d210c
BEIIECTBA
2 1.1.2 [ToHsiTHE O METOAX MO3HAHKUS B XUMUHU 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d227e
1.13 [IpakTuueckas pabora Ne 1 «IIpaBuia paboTsl B
3 TabopaTopuu ¥ NpuEMbI 0OpaleHus ¢ 1abopaToOpHBIM 1 bubmuoreka LIOK https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 1.1.4 Yucreie BemecTBa U cMecu. CriocoObl pas3ieieHus cMeceit 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d26ca
5 115 [Ipaktrueckas padota Ne 2 <<P?3Il€J‘I€HI/I€ cMmecel (Ha 1 Bubmmorexa [IOK https://m.edsoo.ru/ff0d28c8
npUMepe OYUCTKH ITOBAPSHHOMN COJIN)»
1.2 BeurecTBa M XMMH4YECKHE PeaKINU 15
6 1.2.1 ATOMBI I MOJICKYJIBI 1 bubnunoreka [IOK https://m.edsoo.ru/ff0d2a6c
7 1.2.2 XUMHYECKHUE 3IIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX 1 Bu6morexa IIOK https://m.edsoo.ru/ffod2bes
2JIEMEHTOB
8 1.2.3 [IpocThie U crnoXHBIE BElIeCTBA 1 bubnrorexa [{TOK https://m.edsoo.ru/ff0d2a6c
9 1.24 ATOMHO-MOJIEKYJISIPHOE YU€HHE 1 bubnmnoreka LIOK https://m.edsoo.ru/ff0d2d50
10 1.25 3aK0H MOCTOSHCTBA COCTaBa BemlecTB. XUMHUUecKas 1 Bubmorexa [IOK https://m.edsoo.ru/ff0d2eae
dopmyna. BaleHTHOCTh AaTOMOB XUMHUYECKUX JIEMEHTOB
11 1.2.6 OTtHoOcuTenbHaA aToMHas Macca. OTHOCHTEIbHAS 1 Bubmiorexa LIOK https://m.edso0.ru/f0d323c
MOJICKYJISIpHAsl Macca
12 1.2.7 MaccoBas 01 XUMAYECKOTO AJIEMEHTA B COEIUHEHUHU 1 bubmmorexa [TOK https://m.edsoo.ru/ff0d350c
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13 1.2.8 KonuyectBo Bemnectsa. Moib. MossipHast Macca 1 bubmmorexa ITOK https://m.edsoo.ru/ff0d5230
14 1.2.9 dusnuecKkre ¥ XUMUYECKHE SBICHUA. XUMUYeCKas PeaKius 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d37fa
15  1.2.10 [Tpu3HaKK U YCIIOBHS MPOTEKAHHMS XUMHUYCCKHX PEaKIIuil 1 bub6muoreka [{TOK https://m.edsoo.ru/ff0d3al6
16 1.2.11 3aK0H COXpaHEHUsI MaCChl BEIICCTB. XUMUYECKUE 1 Bubmorexa LIOK https://m.eds00.ru/f0d3b88
ypaBHECHUS
17 1.2.12 Brrunciaenus Konnqef:TBa, MAacChI BEII[ECTBA 110 YPaBHEHUSIM 1 Bubmiorexa LIOK https://m.eds00.ru/f0d5708
XUMHUYECKHX PEAKIIHI
1.2.13 Kitaccupukanuss XUMHUYeCKUX peakiuii (COeTMHCHHSI, )
18 1 bubmmoreka L{OK https://m.edsoo.ru/ff0d3f34
pasoXKeHMs, 3aMeleHUs, 0OMEHA)
19 1.2.14 M. B. JlomoHOCOB — y‘IeI;IBII/I-BHI_[I/IKJ'IOHeI[I/ICT. O06006111EH1E 1 Bubnmorexa [IOK hitps://m.edso0.ru/ff0d40c4
M CHCTEMaTH3aIis 3HAHUN
20 1.2.15 Konpomsnas pabora Nel no rewe «Bemectsa n 1 bubnuorexa LIOK https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PCAKIIUN
Pa3nen 2. BaxkHeiimme npeacTaBUTE M HEOPraHHYECKUX BeleCTB 30
2.1 Bo3nyx. Kuciiopoa. Ilonsitue 00 okcugax 6
0p 211 Bosztyx — cmech rasos. Coctas Bosziyxa. Kucnopox — 1 = Bu6mmorexa LIOK https://m.edsoo.ru/ff0d448e
9JIEMEHT U MPOCTOe BemecTBo. O30H
29 2.1.2 Ou3nyecKkue U XUMUYECKHE CBOMCTBA KUCIOpoAa (peaKkiuu 1 Bubmorexa [IOK https://m.edso0.ru/f0d4614
okucnenus, ropenue). [lonstue 06 okcumgax
23 2.13 Criocobp1 momysIerus KuCIopoaa B 1adoparopun n 1 bub6mmoreka [{OK https://m.edsoo.ru/ff0d497a
MPOMBINUICHHOCTH. [I[puMeHenne Kucnopoaa
214 TennoBoii 3¢ hekT XUMUUECKOH peakiuu, MOHATHE O
24 TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U SHIOTCPMHUUECKUX 1 bubmmorexa LTOK https://m.edsoo.ru/ff0d4790
peaKImsx
25 2.15 Tonmuso (1edTs, yroms 1 Metan). 3arpssHenne Bosnyxa, 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MpeAoTBpalleHUs
26 2.16 lpaxmieckas padora No 3 1o Teme «Honyq cHie 1 bubnmnoreka LIOK https://m.edsoo.ru/ff0d4ae2
coOupaHHe KHCIOPO/Ia, U3YUYEHUE eT0 CBOWCTBY»
2.2 Bopopoa. [lonsiTie 0 KUCI0TAX M COJIAX 8
97 2.2.1 Bonopoa — sneMeHT u nipoctoe BemecTBo. Haxoxnenue B 1 Bubmorexa LIOK https://m.edso0.ru/f0d4ddo

pUpPOJIC
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2.2.2

duznyeckre U XUMHUYECKIE CBOMCTBA BOAOpOJIa.

28 1 bubmmorexa IIOK https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
29 2.2.3 [ToHsITHE O KUCIOTAX U COJIAX 1 bubnmrorexa LIOK https://m.edsoo.ru/ff0d50d2
30 224 Crioco0bl MoTy4eHus BOAOPOIa B J1a00OpaTOpPUn 1 bubnunoreka LIOK https://m.edsoo.ru/ff0d4dd0
31 2:25 lpaxruaccias padora Ne 4 no reme «HOJ}Y%HHG " 1 bubmorexa LIOK https://m.edsoo.ru/ff0d4f42
coOupaHue BOJIOPO/Ia, U3YUYCHHE €rO CBONCTBY
32 226 Mostsipablii 006EM ra30B. 3aKOH ABOTaapo 1 bub6muoreka [{TOK https://m.edsoo.ru/ff0d542e
33 2.2.7 Brrunciaenus 00€ma, KoJIHM4yecTBa BCHIGCTBE}. rasa 1o €ero 1 Bubmiorexa LIOK https://m.eds0o.ru/ff0d55a0
U3BECTHOMY KOJIMYECTBY BEIICCTBA HIA 00BEMY
34 2.2.8 Boruncnenus 06T>CI\{I.OB rasoB 110 ypaBHEHUIO Peakiui Ha 1 Bubmorexa LIOK https://m.eds00.ru/f0d5708
OCHOBE 3aKOHAa 00BEMHBIX OTHOLICHUH I'a30B
2.3 Bona. PactBopbl. [lonsiTHe 00 0OCHOBaHMAX 5
35 2.3.1 Du3nYECKUE ¥ XUMHUYECKHE CBOMCTBA BOIBI 1 bubmmorexa LIOK https://m.edsoo.ru/ff0d587a
36 232 CocraB ocHoBaHnwuii. [loHsiTHE 00 MHIUKATOPAX 1 bubnunoreka LIOK https://m.edsoo.ru/ff0d59e2
37 2.3.3 Bopna xak pactBoputens. HacwilieHHbIE M HEHACBIIIICHHBIC 1 Bubmorexa LIOK https://m.eds00.ru/f0d5b40
pacTBOpbI. MaccoBast 10715 BEIeCTBa B pacTBOpe
234 [IpakTuueckas pa6ora Ne 5 no teme «IIpurorosnenue
38 PacTBOPOB C OIPeAEIEHHON MacCOBOM J0IIeH 1 bubmuorexa LIOK https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 2395 Egggom’mﬂ padora Ne2 no Teme «Kucnopon. Boxopon. 1 = Bu6mmorexa ITOK https://m.edsoo.ru/ff0d6342
2.4 OcCHOBHBIE KJIACChl HCOPTAHMYECKUX COeIMHEeHUI 11
40 24.1 Oxkcupsl: cocTaB, KiaccupUKalus, HOMEHKIIaTypa 1 bubnrorexa LIOK https://m.edsoo.ru/ff0d664e
a1 24.2 [Mony4eHne n XMMUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX 1 Bu6morexa LIOK https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHUJIOB
42 243 OcHoBaHMs: cOCTaB, Ki1accu(UKaIsl, HOMEHKIAaTypa 1 bubnmnoreka LIOK https://m.edsoo.ru/ff0d67ca
43 244 [TomyyeHre U XUMHUYECKUE CBOMCTBA OCHOBaHUM 1 bubnmnoreka LIOK https://m.edsoo.ru/ff0d67ca
4 @ 245 Kucnotsl: cocras, kiaccudukanus, HOMEHKJIATypa 1 bubnmnoreka LIOK https://m.edsoo.ru/ffOdfee2
45 @ 246 [Tony4eHne U XUMUYECKUE CBOMCTBA KUCIIOT 1 bubnmnoreka LIOK https://m.edsoo.ru/ffOdfee2
46 2.4.1 Con (cpeftine): HOMCHKIIATYPa, CTIOCOOEL MOy HeH#, 1 bub6muoreka IIOK https://m.edsoo.ru/00ad9474

XUMHUYECKHUE CBOMCTBA
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2.4.8 [TpakTrueckas padota Ne 6. Penienne skciepuMeHTAIBHBIX
47 3aja4 1o teme «OCHOBHBIC KIIACChl HEOPTaHUYECKUX 1 bubnunoreka LIOK https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 249 FeHeTI/I‘IeCIiaSI CBSI3b MEXK/y KJIaCCaMH HEOPTaHUYECKUX 1 Bubmorexa LIOK https://m.eds00.ru/00ad9as0
COCTUHEHUI
49 2.4.10 O0600I11IeHNEe U CHCTEMAaTU3alNs 3HAHUI 1 bubnrorexa LIOK https://m.edsoo.ru/00ad9ch?2
50 24.11 KonTtponpHas padora Ne3 HOU'I"'CMC OcHOBHBIE KJIacChl 1 Bubmorexa [IOK https://m.edso0.ru/00ad9ela
HEOPraHMYECKUX COCTUHCHUIN
Pazpgea 3.
IMepuoanyecknii 3axkon u [lepuoanyeckasi cucTeMa XUMHYECKUX 15
ajemeHToB JI. U. MenneneeBa. CTpoenne aToM0OB. XUMHUYeCKasi CBA3b.
OKHCJINTEIbHO-BOCCTAHOBUTEIbHbBIE PeaKIIUU
3.1 Ilepuoauyecknii 3axoH u [lepuoanueckasi cucrema
xumudeckux iemenToB 1. U. MenaeneeBa. CTpoeHue 7
aToma
51 311 [TepBbie MOMBITKY KIACCH(PUKAIIUU XUMUYECKUX HTIEMEHTOB. 1 Bubmmorexa [IOK hitps://m.eds00.ru/00ad9ffa
[ToHsITHE O TPYIIAX CXOIHBIX DIIEMEHTOB
52 312 Hepuonmueckuii 3axou u Ilepromieckas cucrema 1 bubmmorexa LIOK https://m.edsoo.ru/00ada52c
xuMHuueckux aneMeHToB /1. . Menaeneesa
53 313 [Teproabl, TPYNIIBL, TOATPYIIITEL 1 bubmmoreka LIOK https://m.edsoo.ru/00ada52c
54 3.14 Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tombl 1 bubmmorexa IIOK https://m.edsoo.ru/00ada342
55 3.15 Crpoenue DMEKTPOHHBIX 000J109€K aTOMOB AJIIEMEHTOB 1 Bubmorexa IIOK https:/m.edso0.ru/00adasbc
IIepuonnueckon cucremsl [. 1. Menneneena
56 3.16 XapakTepuCTHKa XHMITHECROTO SITEMEHTA MO €10 1  Bubamoreka IIOK https://m.edsoo.ru/00adag824
nostoxkenuro B [lepuognueckoit cucreme J[. . Menneneesa
3.1.7 3nauenue [leproanueckoro 3akoHa Ui pa3BUTHSI HAYKH U
57 npakTuku. J{. 1. MenaeneeB — yu€Hblii, Iearor u 1 bubnmnorexa LIOK https://m.edsoo.ru/00ada96e
IpaXKTaHUH
3.2 Xumuyeckas cBsi3b. OKHCIUTETbHO- 8
BOCCTAHOBHTEJIbHbIE PeaKINU
58 3.2.1 DIEKTPOOTPHUIIATEIBHOCTh ATOMOB XUMHUYECKUX IIEMEHTOB 1 bubmuoreka [{OK https://m.edsoo.ru/00adaab8
59 3.2.2 HNonnas xumudeckasi CBsI3b 1 bubmuoreka [{OK https://m.edsoo.ru/00adac34
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60 3.2.3 KoBaseHTHas OIsApHAS XUMHYECKas CBSI3b 1 bu6mmoreka I{TOK https://m.edsoo.ru/00adaab8
61 3.24 KoBaneHTHast HEMOISIpHAst XUMHYECKAst CBS3b 1 bub6mmoreka IITOK https://m.edsoo.ru/00adaab9
62 3.25 Crernenb OKHCIIEHUS 1 bubmmorexa LIOK https://m.edsoo.ru/00adae28
63 3.2.6 OKHUCIIUTEBHO-BOCCTAHOBUTEILHBIE PEAKIIUN 1 bubmmorexa LIOK https://m.edsoo.ru/00adb076
64 3.2.7 OKHCIUTENN U BOCCTAHOBUTEIIN 1 bubmmorexa LIOK https://m.edsoo.ru/00adb076
65 3.2.8 KonTponpHas padora Ne4 mo teme «CtpoeHue aToma. 1 Bubmiorexa LIOK https://m.eds00.ru/00adbas6
XuMHUECKast CBI3b
66 PeseprHbIii ypok. O000IICHHE ¥ CUCTEMAaTH3aIMsI 3HAHUH 1 bubmmorexa ITOK https://m.edsoo.ru/00adb33c
67 PeseprHblii ypok. O000IICHNE B CUCTEMAaTH3aIMsI 3HAHU T 1 bubmmorexa IIOK https://m.edsoo.ru/00ad9cb?2
68 PeseprHbIii ypok. O000IICHHE ¥ CUCTEMAaTH3AIMsI 3HAHUH 1 bubmmorexa LTOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

Ne Kouu JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoka :eCTB o0pa3oBaTe/bHbIE PeCypchl
4acoB
Pa3nen 1. BemecTBO 1 XMMHYeCKHE PeaKIU 17
11 IloBTOpeHue u yriy0JieHne 3HAHNH OCHOBHBIX pa3/iesioB Kypca 8 5
KJiacca
1 1.1.1 [Tepuonuueckuii 3akoH. [lepronuueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB 1 bu6nuoreka [IOK
J. Y. MenneneeBa https://m.edsoo.ru/00adb59e
9 112 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB NEPBBIX 1 bubnnorexka HOK
TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 113 Krnaccudukanus 1 HOMEHKIIaTypa HCOPTaHUIECKUX BEIIECTB 1 bubmorexa LIOK
https://m.edsoo.ru/00adb7e2
4 114 Buapl XUMU4ecKo# CBSI3U U TUIIbI KPUCTAJUIMYECKUX PEIIETOK 1 bubmorexa LHOK
https://m.edsoo.ru/00adbac6
5 115 KontponsHast padota Nel no teme «lloBropenue u yriyOneHue 3HaHUN 1
OCHOBHBIX Pa3/ieNIoB Kypca 8 kjacca»
1.2 OcHOBHBIC 3aKOHOMEPHOCTH XUMHYECKHX PeaKIuii 4
6 121 Knaccugukaius XuMHUeCKUX peaklyii o pa3IMuHbIM IpU3HAKaM 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
7 122 [TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [IoHsITHE O TOMOTEHHBIX U 1 bubmuotexa [JOK
TeTePOTeHHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
8 1.2.3. [TonaTHe 0 XUMUYECKOM paBHOBeCHH. DAKTOPBI, BIAMUSIONINE HA CKOPOCTh 1 bubnuoreka [JOK
XMMHUYECKON PEaKIM U TIOJI0KEHHE XUMHYECKOTO PABHOBECHS https://m.edso0.ru/00adc28c
9 124 OKuUCINTENEHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 bubmorexa [IOK
https://m.edsoo.ru/00adcade
13 DJIeKTPOIMTHYECKAS JUCCONHAIUs. XUMHYeCKHE PeaKIHi B pacTBopax 8
10 13.1 Teopus anexkTpoauTrueckoil nuccormanuu. CuiabHbIE U clladble 1 bubmuoreka [JOK
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AJIEKTPOJIMTHI https://m.edsoo.ru/00adcd68
11 132 HMonHble ypaBHEHUS peakuit 1 bubmorexa LIOK
yp peartt https://m.eds00.ru/00add448
1.3.3 XHWMHYECKHE CBOMCTBA KMCIIOT 1 OCHOBAHHI B CBETE MPEICTABICHUN 00 bu6nuoreka [IOK
12 . 1 .
AJIEKTPOJIMTUICCKOM TUCCOIALINN https://m.edsoo.ru/00add5d8
13 1.34 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 1 bubnmoreka [JOK
DIIEKTPOJIMTUIECKOM TUCCOIHALINN https://m.edsoo.ru/00add8b2
14 135 [TonsiTre o ruaponuse conen 1 bubmorexa LOK
AP https://m.eds00.ru/00add9d4
1.3.6 . bu6mmoreka [IOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH 1 https://m.eds0o.ru/00addd12
1.3.7 bubnuorexa [JOK
16 [IpaxTuueckas padbora Ne 1. «PemieHne s3xciepruMeHTalbHbIX 33124 1 https://m.eds00.ru/00addbfa
1.3.8 Kontponbnas padota No2 o Teme «IEKTpOIUTUYECKAs TUCCOLIUALIHSL. bubnuotexa [HOK
17 1 .
XUMHUECKUE PEAKIHH B PACTBOPAX)» https://m.edsoo.ru/00addecO
Pa3nes 2. HemeTa/sibl M MX COeIMHEHUS 25
2.1 OO0mas xapakTepucTuKa XUMHYeCKHUX j1eMeHToB VIIA-rpynnsl. 4
I'asorensl
211 OO1m1ast XxapakTepUCTHKA raJIoreHoB. XMMHUYECKHE CBOICTBA Ha IIpUMeEpe bubmuoreka [JOK
18 1 )
XJiopa https://m.edsoo.ru/00addfe2
2.1.2 XnopoBogopoa. ComsiHast KUCIOTa, XUMHUYECKHE CBOMCTBA, TIOJIyUYCHHE, bubmuotexa [JOK
19 1 .
IpUMEHEHHE https://m.edsoo.ru/00ade104
2.13 ITpakTruyeckas padora Ne 2 o teme «IlomydeHue coysiHOM KUCIOTHI, bubnuoreka [JOK
20 N . 1 )
U3y4YeHUe e€ CBOMCTBY https://m.edsoo.ru/00ade348
21 214 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €ClIi OJTUH U3 1 bubnmoreka [JOK
peareHToB J1aH B M30BITKE https://m.edsoo.ru/00ade488
2.2 OO01asi XapaKTepUuCTHKA XUMHUYecKuX 3jieMeHToB VIA-rpynnel. Cepaun 6

eé coemMHEHUA
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221 bu6nmoreka [IOK
22 OOm1as xapakrepucTrka 31eMeHToB VIA-rpymnisl hitps://m.edso0.ru/00ade64a
2.2.2 Annorponabie Moaudukanyu cepsl. HaxoxxieHue cepsl U €€ COeIMHeHUN B bubnmoreka [JOK
23 . .
npupoje. XMMHUCCKHE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 2:2:3 CepoBoniopoi, cTpoeHue, GU3NIECKUe 1 XUMUYECKHE CBOMCTBA bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ade802
2.2.4 Oxcunpl cepbl. CepHast KHCIIOTa, GU3HYECKUE M XUMHYECKHE CBOMCTRA, bubmuorexa [JOK
25 )
PUMCHEHHE https://m.edsoo.ru/00adea28
2. XUMUYECKU KIIUH, JIOKAIINE B OCHOBE IMMPOMBIIIJICHHOTO CIT
26 225 nonyqef{ilﬂ Selg)ii); KHE:JJIISTL?.IHXHGMH?I(;;OZ 3:1?p513HeJ1§Ie :Kgy;;}f)z?:ﬁ bubmorexa LIOK
https://m.edsoo.ru/00adec8a
Cpeabl COeTMHEHHUSIMH CePBI
27 2.26 Brruncnenme MaccoBoil 101K BBIXO/a MPOJYKTa pEaKiuu bubmorexa LOK
https://m.edsoo.ru/00adec8a
2.3 OO0mas xapakTepucTUKA XUMHUYECKHUX 2J1eMeHTOB VA-rpynnsl. A30T,
docdop u ux coenrHenust
28 2.3.1 OO01mmas xapakTepucTuka 31eMeHTOB V A-Tpymiibl. A30T, paclipoCTpaHCHHE bubnuotexa [HOK
B TIpUpOJIe, GPU3NUECKHE M XMMUYECKHE CBOHCTBA https://m.edsoo.ru/00adeea6
29 2.3.2 AMMHaK, ero GpU3nYecKrue 1 XUMUYECKHUE CBOMCTBA, TTOJIyYeHUE U bubmuotexa [JOK
IpUMEHEHHE https://m.edso00.ru/00adf004
30 2.3.3 ITpakTryeckas padora Ne 3 o teme «IlonydyeHue aMMuaka, U3y4eHue ero bubmuoreka [JOK
CBOWCTB) https://m.eds00.ru/00adf180
31 2.3.4 A30THas KUCNOTa, €€ (hru3nYecKre U XUMHUYECKUE CBOMCTBA bubmorexa LHOK
’ https://m.edso00.ru/00adf306
2.35 Vcnonb30BaHne HUTPATOB U COJIEH aMMOHUS B Kaue€CTBE MUHEPAIbHBIX
32 ynoOpeHui. XuMHUYECKOe 3arps3HEHHUE OKPYKAIOIIEH CpeIbl bubmorexa LOK
' https://m.edso00.ru/00adf518
COEMHEHUSIMH a30Ta
33 2.3.6 ®ocdop. Oxeup pocdopa (V) u pochopHas kucnora, pUHUECKue U bubmuoreka [JOK
XMMHYECKHE CBONCTBA, MOJYICHUEC https://m.edsoo.ru/00adf68a
34 2.3.7 Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX YIOOPEHUH. bubmuoreka [JOK

3arpsi3HeHue NpupoIHo cpebl pochaTtamu

https://m.edsoo.ru/00adfc20
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2.4

OO0masi xapakTepucTUKA XMMUYECKHX 3JIeMeHTOB |VA-rpynmnsl.
Yriiepoa u KpeMHHii, 1 X COeTMHEHU S

24.1 Yrnepon, pacupocTpaHeHUE B IPUPOJE, PU3NIECKHE U XUMHUECKUE bubnmoreka [JOK
35 . 1 .
CBOIiCTBa https://m.edso0.ru/00adfd9c
36 2.4.2 Oxcunel yriaepona, ux (pU3nveckre U XUMHYECKHE CBOMCTBA. 1 bubnmoreka [JOK
DKoJIornyeckue mpooIeMbl, CBA3aHHbIE ¢ OKCHI0M yriaepoa (1V) https://m.edsoo.ru/00adfebe
37 243 YronbpHas KUCIIOTa U €€ COH 1 bubmorexa LOK
https://m.edso00.ru/00ae006¢
24.4 [IpakTuueckas padota Ne 4 o reme "l[loyueHue yriekucaoro rasa. bubnuotexa [HOK
38 " 1 .
KauecTBenHast peakiys Ha KapOOHAT-HOH https://m.edsoo.ru/00ae027e
245 [IepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O bubnmnoreka HOK
39 1 )
COCIMHEHUSX yIIIepo/ia https://m.edsoo.ru/00ae054e
2.4.6 . bu6mmoteka [IOK
40 Kpemnnit u ero coeunerus . https://m.edso00.ru/00ae080a
2.4.7 [TpakTuueckas pabota Ne 5. Pemienne skciepuMeHTaNbHBIX 337124 [0 TeMe bubnmnoreka HOK
4 iy 1 :
«BaxkHeine HeMeTauTbl U UX COSAMHCHHS https://m.edsoo.ru/00ae0bf2
24.8 KontponbHas padora Ne3 o treme «BaxkHelre HeMeTallIbl U UX bubmuoreka [JOK
42 1 .
COCTHEHHUS https://m.edso00.ru/00ae0el8
Pa3nea 3. MeTasjibl M UX COeIMHEHUSI 20
3.1 OO0mme cBOliCcTBa METAJLIOB
8T Meranmmeonn comn  verammacoxan SprcTanecKan penéria }  bubmiorera LIOK
o P P ' https://m.edso00.ru/00ae103e
du3ndecKue CBONCTBA METAJIOB
3.1 XUMHYECKHE CBOWCTBA METAIIIIOB. DJIEKTPOXUMHUYECKHUM psijl HANIPSKEHUH bubnmnorexka HOK
44 1 .
METaIO0B https://m.edso00.ru/00ae1156
s T et e e D 1 DS K
P PCAKHIH, g P AP https://m.edso00.ru/00ae1156
MIPUMECH
46 31 [TonsTHE O KOPPO3UH METAIIIOB 1 bubmmoreka [JOK
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https://m.edso0.ru/00ae1278

3.2 Baxueimme MeTaJIbI M X COeIHUHECHUA 16
3.2.1 bubmuorexa [JOK
4t [Henourbie meTanbt https://m.edsoo0.ru/00ae14b2
48 3.2.2 OKCHUIBI U TUAPOKCUALI HATPUS U KAJIUS bubmaorexa IIOK
A P A p https://m.edso0.ru/00ae14b2
49 3.23 [lerouHO3eMeNbHBIE METAILIIBI — KaJbLUNA U MarHui bubsmorexa LOK
1 https://m.edsoo0.ru/00ae15e8
50 3.24 Baxxueiine coefMHEHNAS KAJIbIIUS bubmorexa LIOK
A 1 https://m.edso00.ru/00ae15€e8
51 325 O0001IeHrEe U CHCTEMATH3aMs SHAHNUH
52 3.26 JKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEeHUs bubmorexa LIOK
A yerp https://m.edso0.ru/00ae1886
3.2.7 [TpakTrueckas padorta Ne 6 mo Teme "XKECTKOCTh BOJBI M METOIBI €€ bu6nuoreka [IOK
53 " X
yCTpaHEHUs https://m.edsoo.ru/00aelae8
3.2.8 . bubmuorexa [JOK
54 AmommHni https://m.edsoo.ru/00aelc64
55 3.29 AM@oTepHbIe CBOMCTBA OKCHUA U TUIPOKCHAA bubmmorexa LIOK
https://m.edso0.ru/00aelc64
3.2.10 bu6nuoreka [IOK
56 Keneso https://m.eds00.ru/00ae1d86
3.2.11 bubmuotexa [JOK
57 Oxcupl, ruapokcuapl u coiu xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 3212 O000111eHIE U CUCTEMATH3AIIU 3HAHUI
3.2.13 [TpakTryeckas pabora Ne 7. PemieHune sKkCiepuMeHTaIbHbIX 337a4 110 TeMe bubmuoreka [JOK
59 . )
«BaxxHelme MeTallIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae3de8
60 3.2.14 Brrunciienus o ypaBHEHHSIM XUMHYECKUX PEAKIUN, €CITU OJUH U3 bubnuotexa [JOK

PCarcHTOB 1aH B M30BITKE WU COACPIKUT IPHUMECH. Brrunciaenus MmaccoBpoi

https://m.edsoo.ru/00ael1750
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JIOJIA BBIXOJ1a TIPOJIYKTA PEAKIIUU

3.2.15

61 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI 1
62 3.2.16 KonTponbnas pabora Ne4 no teme «BaxHeilne MeTaljibl U UX 1
COEIUHEHND)
Pa3nen 4. Xumus u oxkpyxaonias cpeaa 3
4.1 XuMus M OKpyxKamoLas cpeaa
63 411 BemectBa 1 Matepuaibl B IOBCEHEBHOM JKM3HU YEIIOBEKA 1 bubmorexa LJOK
https://m.edso0.ru/00ae3f50
64 412 XHAMHMUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CpeIbl 1 bubmorexa LHOK
https://m.edso0.ru/00ae4270
65 4.1.3 Ponb XxuM#U B pelIEHNH DKOJIOTHUYECKUX IPOOIEM 1 Bubmorexa IOK
p p https://m.eds00.ru/00ae4270
. . bu6mmoreka [IOK
66 PesepBHblil ypok. O600111I€HNE U CHCTeMAaTU3alHs 3SHAHUMA 1 https://m.eds0o.ru/00ae0d0a
. . bubmuorexa [JOK
67 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUH 1 https://m.eds00.ru/00adb33c
. . bubmuotexa [JOK
68 PesepBHrIil ypok. O60011IeHHE U CUCTeMATHU3AIHs] 3HAHHHA 1 https://m.eds0o.ru/00ad9ch?
OBIIEE KOJIMYECTBO 68
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