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HOSICHUTEbHAS 3amicka  TOUKA Y POCTA

[Iporpamma Mo XUMHM HAa ypOBHE OCHOBHOIO 0OOIlET0 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ynbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTelIbHOM  MpOrpaMMbl  OCHOBHOT'O  OOUIETO
oOpazoBanus, npeacraBieHHbix B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueil TporpaMMbl BOCHUTaHUS M € YYETOM
KOHIIENIIUM  TPEnojaBaHus yd4eOHOro mpeamera «XUMHS» B
oOpazoBaTebHbIX opraHu3anusax Poccutickoit dexneparuu

[IporpaMmma 1o xuMum Aa€T TPEACTaBIEHUE O IENsIX, OOIIEH CTpaTeruu
oOy4yeHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMU Y4EeOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE coAepKaHue,
peaycCMaTpUBAET pacOpesieieHHe €ro Mo KiaccaM W CTPYKTYPUPOBAHHE I10
pasnenaM M TeMaM MPOTrPpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsSI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYarouIuxcs, ONpenensieT BO3MOXKHOCTH —TpeaMeTra  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUH CIY>)KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHS TI00aIbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOHM, SHEPrETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATBEHON TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPOPHECCHOHAIBHOU JIESITEIbHOCTH;



3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIE€JI0CTHOTO B3TJIs1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 y4YaroIINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
colepkaHusl  yd4eOHOro mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruuecku
aJanTUPOBAHHBIM OTpa)kKeHHWeM 0a30BOM HAYKH XMMUM Ha OMpe/eIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIero o0pa3oBaHHsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAUYUMBIX TOHSITUN
OpraHUYeCKOM XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(hopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ u3yudeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMHUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTaBICHUM
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiICHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHSS (GYHKIIUA OOBIACHEHHS W IPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaloumi Mupy,
«buonorus. 5-7 knacce» u «Puszmnka. 7 Kiacey.

[Ipy wu3yyeHHH XUMUHU MPOUCXOAUT (QOPMHPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeNIbHOCTU YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.



3amaya y4eOHOro mnpeameTra COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMHUUYECKHX
3HAHUN — BaXXHEUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKka HayKH, B
MpUOOIIEHUN K HAyYHbIM METOJaM TO3HAHUS TMPU U3YYCHUU BEIIECTB U
XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENbHOW U Y4EOHO-UCCIIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUM MpaBuil Oe30macHOro oOpamieHus ¢ BellecTBaMU B
MOBCETHEBHOM KU3HM.

[Ipu u3ydyeHUM XUMUM HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMs BaXKHOE
3HauYEHUE MPUOOPENId TaKhe 1eJIH, KaK:

— (QopMHpOBaHHE WHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyYEHHsST Ha  CHCTEMaTUYeCKoe TMPHOOIIECHUE
o0ydJaromuxcs K CaMOCTOSITEIbHON TI03HABATEIILHOW JEATEIbHOCTU, HAyYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU,

— o0ecrniedueHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS W CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— ((dopmupoBanue o00miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, MCIHOJIb3Yysl 3HAHUS M OMbIT, MOJIYYEHHbIE NMPU HU3YYCHHUU
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW >KU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHUE Yy O0OyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS [IEHHOCTH XUMHUYECKUX 3HAHUA I BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00Pa3HOr0 TMOBEJEHUS B OBITY M TPYIOBOM NEATETbHOCTH B IIEISAX
COXpPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAKOILIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGuUis M HAMPaBICHHOCTH JATbHEHUIIIETO
00yJeHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX MJIsi HW3YYCHHS XMMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

TOUKA v/ POCTA



PabGouas nporpamma mo xumuM 18 8—9 KJIaccOB COCTaBlieHa ¢
UCII0JIb30BaHUEM 000py0BaHUs LeHTpa « Touka pocTay.

«Touka pocrtay, coznanHoro Ha 6aze MBOY « Pynrunckas COL bynckoro
MyHHUIMIAIbHOTO paifoHa PecnyOnuku TaTapcTtan» C 1eNbl0 pa3BUTHS Y
00y4aroluXxcsi €CTECTBEHHOHAYYHOM, MaTeMaTU4eCKOW, MH(OPMALIMOHHOM
IrPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO M KPEATHBHOTO MBIIIJICHUS,
COBEPILCHCTBOBAHNS HABBIKOB E€CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOMN
HalpaBJICHHOCTH, a TaKXke JUId IPAKTUYECKOW OTpabOTKH yuyeOHOro
Marepuana 1o YyuyeOHbIM mnpeaMeram «Dusukay,«Xumusy, «buonorus,
«Texnonorusi». Mcnonb3zoBanue obGopymoBanusi 1eHTpa «Touka pocra»
IT03BOJISIET CO3JaTh YCIOBUS:

* JUTS paCIIMPEHHSI COJIEPIKAHHSI IKOJIHHOTO XUMHUYECKOTO 00pa30BaHus;

* IUIS  TIOBBIIICHUS  TIO3HABATEIBHOH  AKTHUBHOCTHM  OOydYalOmUXcs B

€CTeCTBEHHOHAYyYHO! 001aCTH;

* JUIS pa3BHUTHUS JIMYHOCTH peOCHKA B Mpoliecce 00yYeHHsI XUMHUH, €T0
criocoOHOcTeH, (POpMUPOBAaHUS W YIOBIETBOPCHHS COLMATBHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTENH;

;uIsi  paboThl C ONAPEHHBIMU MIKOJBHUKAMH, OpraHU3allli HX
pa3BUTHS B  pa3IM4YHBIX OONACTSIX 00pa3oBaTENbHOW, TBOPYECKOM
JEATeILHOCTH.

[Tpumenss mudpoBble Ta0OpPaTOpUM HA ypPOKAaX XHMHUH, ydalluecs
CMOTYT BBINIOJIHUTH MHOKECTBO JTA0OPAaTOPHBIX pabOT M IKCIIEPUMEHTOB T10
IporpaMMe OCHOBHOH IIIKOJIBL.

TOYKA \f POCTA

Ha 6a3e nentpa «Touka pocray oOecrieunBaeTcs peaausamus o0pa3oBaTelIbHBIX
porpaMM  €CTECTBEHHO-HAYYHOM M  TEXHOJOTHMYECKOW HAIPABICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUHM C TpPeOOBAaHHMSAMHU 3aKOHOJATEILCTBA B cdepe
oOpa3zoBanusa U ¢ y4€TtoMm pexkomenaanuii denepanbHOro omneparopa y4yeOHOTO
npeamera «XuMus.

OOpazoBaTenbHass mporpaMmMa  TO3BOJISIET  MHTETPUPOBATH  peaiu3yeMble
MOAXOMbI, CTPYKTYPY M COJ€pkKAHUE MPU OpraHu3alud O0ydeHHUs] XUMUU B 8—9
KJIaccax, BBICTPOCHHOM Ha 0a3e JI000r0o M3 JAOCTYMHBIX y4eOHO-METOIMYECKHUX
komiiekcoB (YMK).

Hcnonw3oBanue obopynoBanus «Touka pocta» npu peanuszanuu ganHoun OII1
MO3BOJISIET CO3/1aTh YCIOBHSL:

-JIJIS1 PACIIUPEHUS COIEPKAHUS IIKOJIBHOTO XHMHYECKOTO 00pa30BaHUS;

-7 TIOBBIIIICHUS ~ TIO3HABATENLHOM  AKTUBHOCTH  OOydYarOmmxcsi B
€CTECTBEHHOHAYyYHOU 00J1aCTH;



-IUTSL  Pa3BUTHS JMYHOCTH pebEHKa B Tporecce OOydYeHHs XHMHH, €Tro
criocoOHOCcTe, (OPMUpPOBAHMUS U YAOBJICTBOPEHHUS COIUMATBHO 3HAYUMBIX
MHTEPECOB U MOTPEOHOCTE;

- paboOThl ¢ OMApEHHBIMHU IIKOJBHUKAMHU, OpraHW3allud WX pPa3BUTUSA B
pa3IUYHBIX 00JacTsAX 00pa3oBaTEILHOM, TBOPUECKON NEATCIBHOCTH

TOUKA v/ POCTA

Onucanue MaTepuaibHO-TEXHUUECKON 0a3bl ieHTpa «Touka pocTa», uCHOIb3yeMOr0 JUIs
peann3anuu 00pa3oBaTeIbHBIX IPOrPaMM B paMKax MPenoIaBaHus XUMHUU

Hudposas (komnbroTepHas) aadoparopus (LIJI), nporpammHo-annapaTHblii KOMILIEKC,
AATYNKOBAsSI CUCTEMAa — KOMIUIEKT y4eOHOTO 000pYyI0BaHHS, BKIFOYAIOIINN U3MEPUTEITbHBII
010K, nHTEp(dEeric KOTOPOTO MO3BOJIAET 00ECTICUNBATH CBA3H C TIEPCOHATBHBIM KOMIIBIOTEPOM, U
Ha0Op ATYMKOB, PETUCTPUPYIONINUX 3HAYEHUS PA3TUIHBIX (PU3UYECKUX BEJIMUMH.

JaTyuk Temneparypsl INIATHHOBBIN — IPOCTON M HAJEKHBIM TaTYUK, IPETHAZHAYECH JIJIS
M3MEPEHUS TEMIIEPATYpPhI B BOJHBIX PACTBOPaxX U B ra3oBbIX cpenax. MimeeT pa3nnyuHbIil
nuana3oH n3mepennit ot —40 1o +180 °C. Texnnueckne XapaKTEpUCTUKY JaTUYrKa yKa3aHbl B
MHCTPYKIUU IO SKCIUTyaTalny. /JaTurk TemmepaTypsl TEpMONAPHBIN NPEeIHA3HAYEH IS
n3mepenus remnepatyp 10 900 °C. Mcnonp3yeTcs MpH BBIIOJIHEHUU padoOT, CBA3aHHBIX C
U3MEPEHUEM TEMIIEPATYp IJIaMEHH, IIJIABJICHUS U PA3JIOKECHHS BEILIECTB.

JlaTYMK ONTHYECKOH MIOTHOCTH (KOJIOPUMETP) — IPEAHa3HAYEH [T U3MEPEHHUS OTITHYCCKOM
IJIOTHOCTH OKpAIlIEHHBIX pacTBOpOB. Mcnomnb3yercs nmpu usydenuu teM «PactBopbi»,
«CKOPOCTh XUMUYECKUX PEAKIIHID», OTpeAeICeHUN KOHIIEHTPAIIMH OKPaIllEHHBIX HOHOB.

Jatuuk pH npeaHasnayeH 115 u3MepeHus BOAOPOIHOTO rokasarens (pH) BoAHBIX pacTBOPOB
B Pa3JIMYHBIX UCCIIEOBAHUIX OOBEKTOB OKPYXKAIOILIEH CPeIbl.

JlaTuMK 3J1eKTPONPOBOAHOCTH MPEAHA3ZHAUECH JJISI U3MEPEHHUS YIeTIbHOM AIEKTPOIIPOBOIHOCTH
KUJKOCTEH, B TOM YHCIIE U BOJHBIX PACTBOPOB BellecTB. [IpuMensiercs npu u3ydeHuu Te0puu
ANIEKTPOJIUTUYECKON TUCCOLUAIINY, XaPAKTEPUCTHK BOJIHBIX PACTBOPOB

JlaTYnK XJIOPHA-UOHOB UCIIOJIB3YETCs JIUISl KOJIMYECTBEHHOTO OMPEICIICHHSI COIEpyKaHMsI HIOHOB
XJIOpa B BOJHBIX pacTBOpax, MOYBE, MPOIyKTax nMuTanus. K gaTuuKy moaKiodaercs
noHoceneKTUBHBIN annekTpoa (MCD) (pabouunii aneKTpo1), MOTEHIIUAT KOTOPOTO 3aBUCUT OT
KOHIICHTPAIIMU ONPECIIEMOr0 HOHA, B TJAHHOM CIIydae OT KOHIeHTpauu aHuoHoB Cl-.
[Totenmman MCD onpenensoT OTHOCUTEIBHO AIIEKTPO/Ia CPABHEHHUS, KaK MPaBuIIo,
XJIOpCepeOpsIHOTO.

JaTYMK HUTPAT-HOHOB TIPETHA3HAYCH ISl KOJIMYECTBEHHOTO OTPEIC/ICHHS HUTPATOB B
Pa3IUYHBIX 00BEKTAX OKPY)KAIOIIEH Cpe/Ibl: BOJIE, OBOMIAX, PPYKTax, KOJIOACHBIX U3ACTHUIX U
T.0I.

Mukpockon nu¢poBoii peHazHaueH Ut U3ydeHus pOpMbl KPUCTAIIIOB U HAOIIOIEHHS 3a
POCTOM KPHUCTAILIOB.



Annapar i npoBeaenuss xumuueckux peakuuii (AIIXP) npennasHavex ajs moJydeHus U
JIEMOHCTpPAIIMH CBOHCTB TOKCHYHBIX ITAPOB M ra30B . DTH BEUIECTBA MMOIY4alOTCs B KOJIOE-
peakTope, ¥ pu HarpeBaHuM (Wi 0e3 HarpeBaHus) ra3000pa3HbIC BEIIECTBA MPOXOAAIT Yepes
MOTJIOTUTENbHBIE EMKOCTH (HACAJKK) C PACTBOPAMH PEareHTOB, BCTYIAIOT C HUMH B PEAKIIUIO.
N30BITOK ra3a MOrJIoMaeTCs KUAKUME | TBEPABIME pEareHTaMu, a Tak)Ke aKTHBUPOBAHHBIM
yriéM. AMmapar Jaiie BCEro UCIOJIb3YIOT JIJIsl TOTYYeHHS U JEMOHCTPAIMU CBOKCTB XJIOPa,
cepoBoiopoa. [Ipubop s AEeMOHCTpalMy 3aBUCKMOCTH CKOPOCTH XUMUYECKUX PEAKIINil OT
pa3nUYHBIX (DAKTOPOB UCIOJIB3YIOT MPU U3YUYCHUHU TEMBI

«CKopocTh XUMHYECKOH peakiun» U TemJIoBoro 3¢pdexrta xumuueckux peakuuii. [Ipudop
JAET BO3BMOYKHOCTh SKCIIEPUMEHTAIBbHO HCCIIEA0BATh BIMSHUE HA CKOPOCTh XUMUYECKUX
peaxkiuii cieayomux GakTopoB: IPUPOIbl pearupyrouInX BeIEeCTB, KOHIIEHTPaluU
pearupyrouux BelecTB, IUIOIIaI1 T'PaHUIIbl pa3ziena (a3 B reTepOreHHbIX CUCTEMAax
(TTOBEpXHOCTH CONIPUKOCHOBEHUS MEX/y PEarupyroluMH BEIIeCTBAMHU ), TEMIIEPATYpHI,
KaTajau3aTopa, HHTHOUTopa.

IMunerka-no3aTop — npucnocobiieHne, UCTOIb3yeMOE B JIa00OPaTOPHH JUIsl OTMEPHUBAHUS
onpenenEHHoro 00BbEMa KUAKOCTH. [[UMETKN BBITyCKAIOTCS IEPEMEHHOTO M TIOCTOSTHHOTO
00béMa. B KoMIIIEKTHI 000pYIOBAHUS TSI METUITMHCKHUX KJIACCOB BXOAT YAOOHBIE TUTIETKH -
J103aTOPHI OTHOKAHAJIbHBIE, TIO3BOJISIIOIINE HACTPOUTH HEOOX0UMBIN 00BEM 0TOMpaeMOit
KHUJKOCTH B TPEX PA3IUYHBIX JHAMa30Hax.

bans koMOMHMpOBaHHAasI TpeIHA3HAYCHA JUIsl HArPeBa CTEKIISTHHBIX U papdOopoBbIX COCYI0B,
Korja TpeOyercs co3aTh BOKPYT HarpeBaeMoro cocy/Jia paBHOMEPHOE TeMIlepaTypHOe ToJIe,
n30exaTh UCIOIb30BaHUS OTKPBITOTO IJIAMEHHU M PACKAIEHHOMN 3JIEKTPUYECKON CIIUPaIH.
Kopryc komOnHUpOBaHHOW 0aHU C/e/IaH U3 aTFOMUHUS. JKUIKOCTHAS YaCTh KOMOMHUPOBAHHOM
0aHU 3aKpHIBAETCS KOJIbLIAaMHU PA3JIMYHOTO JHAMETpa.

IIpudop /s moJIydeHHs ra30B HUCIOJIb3YeTCs IS OTy4eHHs] HEOOJIbIINX KOJIMYECTB Ia30B:
BOJIOPO/JIa, KUCIOpOoa (U3 MEPOKCH I BOJIOPOAA), YTIIEKUCIOTO ra3a.



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XHMMHYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3I0KEHHUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpaHHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAaHHS XUMHUUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpoOBEJeHUE OUYUCTKH MOBAPEHHOMN
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

@dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopuTenb. PacTBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHAYECKHE CBOMCTBAa KHUCJIOT. Psan axktuBHoctu mertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHUE COJECPKAHUSA KUCIOPOa B BO3yXeE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
ONMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACMO3HABAHME W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3loB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIAcCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 pacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeAKIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonunueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJhyca aTOMOB XUMHUYECKUX AJIIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumunueckass cBsizb. KoBaneHTHast (MOJisipHAas M HEMOJSIpHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmnoie ceazu



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUS: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsid, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MuHEpadbl, TOPHbBIE MOPOBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kalus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PEHIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakIuii Mo pa3andHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopoctn xumudeckoil peaknuu. [lonsTre 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHUECKON AUCCOLUALIAN. DIIEKTPOIUTHI U HEJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKHX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, WIEJIOYEed M  COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUl
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTeneHn okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(MUKAIINN KUCIOPOa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MpEeACTAaBUTENS KJlacca KHUCJIOT M crenudpuueckue). XHUMHUYECKHE pEaKIluu,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEeH Cpeabl COEIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJiydyeHue, (U3NYECKHEe U XUMUUYECKHUe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOKIM, 3arpsi3HEHHE BO3/Ayxa, MO4YBbl W BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3NYECKHEe M XUMHYECKHE CBONCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poJii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) n kpemHueBoit kucinore. CHUIMKAThI, KX UCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yuyeHHE 00pa3I0B HEOPTraHMYECKUX BELIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpHAOB (TAJOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KUCIIOTHI, TPOBEJCHUE KAYeCTBEHHOW peakinu Ha Ccyiab(ar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIOOPEHU, MOJIydeHuE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHHE Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAUYECTBEHHBIX peakuuid Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTHKAa XUMHYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpspkeHu MeTaioB. dusndyeckne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0miue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJio)keHUE B [lepuognyeckoil cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUU.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanplus. Baxkueimume coequHeHUs] KalblMs (OKCHUI, THAPOKCUI, COJH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOAOW (BO3MOYKHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 Mo TeMe «Baxuelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpY’Kawolled cpedbl (MpeaenbHas IOoMmyCcTUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanmss MeXIpeAMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHATHS: HAy4YHBIM (DakT, TUMoTe3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CAMHHUIIBI U3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHusl JOCTUTAIOTCA B XOJ€ OOyYeHHS XMMUU B €IMHCTBE YYEOHOU H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMAIIM3AIUU O0yUarOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U 0OIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM U JAPYTUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpOIEcce HDTOW Y4eOHOM IesATeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE U XMMHYECKOM PEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOICHUS ajIKOTOIs, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON MpodeCcCUOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHUS, TOHUMAaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3TOPOBBIO U )KU3HU JTIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTeH WX PEIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TOHSTHS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIEC yueOHbIE NENCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAaKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOJIBI M 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMHUYecKas (opMyna W ypaBHEHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIIATH OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JIsl BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMANbHYIO (pOpMY MpeAcTaBieHus] HHPopMaluu 1
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON ESITEIbHOCTH MH(GOPMAIMIO O BIMSHUHM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHMSI MPE/TIOKEHHON 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiuil (00CyXJIeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYLIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOXO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX pE3yJbTATOB IO OCBOCHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHUIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJII0 XHMHYECKOro 3JeMEHTa 1o ¢opMyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KIacCU(UKaIIHIO,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCylIoW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINpPEAECIEHHON MAaCcCOBOM JI0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonIy oOyuenus B 9 Kkiaacce nmpeMeTHbIC PE3yIbTaThl HA 0230BOM yPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasi PeaKIlusi, XUMHUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKUuH, MPEIebHO IOIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB U YPABHCHUN XUMUYECKUX PEaKIIHiA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CHeMuUUECKHEe XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJI0OYEN U COJIEN, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OanmaHca 3TUX PEeaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHUYECKOTO »JJieMeHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMHU IO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IlIeHHe, CHUCTEeMaTH3alMI0, BBIIBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COCITMHEHUS
OO11ast XapakKTepUCTUKA XUMUYESCKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COCITMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
2.5 OO11ast XapakTepUCTUKAa XMMUYECKUX 8 1 2 bubnuoreka [IOK



https://m.edsoo.ru/7f41a636
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aneMeHToB |VA-rpynnsl. Yraepon u
KPEMHUM U UX COCTUHEHUS

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

Wroro mo pazueny 33
Pazgen 3. Merasibl M HX COeIMHEHUSA
. bubnuorexa [JOK
3.1 Obume CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Bakueiime MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumus v oKpy:Kaomasi cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesenBHOE BDEMS 3 bu6mmoreka [IOK
PBHO® Bp https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 76



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




IHOYPOYHOE IIVIAHUPOBAHHUE

TOUKA v POCTA

8 KUIACC
KonuuyectBo 1yacos DJIeKTPOHHBbIE
Ne Konrpoas | Ilpakruuec | [lara nugposbie Ob6opynoBanue
Tema ypoka
n/n Bcero HbIE KHe n3yuyeHust o0pazoBarenb | «Touka pocta»
padoThI padoTsbI Hble pecypchbl
bubnuoreka
1 [Ipeamer xumun. Posie Xumuu B KU3HH 1 LIOK
yenoBeka. Tena u BemecTsa https://m.edsoo.r
u/ff0d210c
bubnuoreka
OK
2 TTonarue o MeToax MO3HAHUA B XUMUH 1 .
https://m.edsoo.r
u/ff0d227e
Hudposas
Jabopatop
[IpakTnueckas paborta Ne 1 «[IpaBuiia bubnuoreka ust
paboThI B 7a00PATOPUH M IIPUEMBI LHOK Hudposoii
3 l 1 ATYHUK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.r | *
000pyIOBaHHEM u/ff0d23dc TEMIICPATyphI
Cnuproska.lllra
TanuB
bubnuoreka
4 Uucrele BemecTBa U cmecu. CrocoObl 1 LIOK
paszeneHus cMecen https://m.edsoo.r
u/ff0d26ca
5 [IpakTtuyeckas padora Ne 2 1 1 bubnuoreka OGopynoBanue
«Paznenenue cMmeceit (Ha mpumepe LHOK MHKPOIIabopaTo
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OUYMCTKH [TOBAPEHHOM COJIN)»

https://m.edsoo.r

u/ff0d28c8

pun

ATOMBI 1 MOJICKYJTBI

bubmmoreka
[HOK
https://m.edsoo.r

u/ff0d2a6¢

XUMHUYECKHUE DJIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB

bubmmoreka
[HOK
https://m.edsoo.r

u/ff0d2be8

[IpocThlie u coKHBIE BELIECTBA

bubmmoreka
[HOK
https://m.edsoo.r

u/ff0d2a6¢

ATOMHO-MOJIEKYJIIPHOE YUYEHHE

bubanorexa
IHOK
https://m.edsoo.r

u/ff0d2d50

10

3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuuaeckas popmysa. BaaeHTHOCTB
aTOMOB XMMHUYECKUX 3JIEMEHTOB

bubanorexa
LHOK
https://m.edsoo.r

u/ff0d2eae

11

OTHOCUTeNnLHAsA aTOMHas Macca.
OTHOCUTENLHAA MOJICKYJIIpHast Macca

bubnauoreka
LHOK
https://m.edsoo.r

u/ff0d323c

12

MaccoBas g0 XUMHYECKOTO
9JICMCHTA B COCAMHCHNU

Bbubaunoreka
LHOK
https://m.edsoo.r

u/ff0d350c
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KomnuectBo Bemiectsa. MoJib.

bubmmoreka
[HOK

13
Momnspnas macca https://m.edsoo.r
u/ff0d5230
bubmmoteka O6OpyﬂogaHHe
dusuyeckue U XUMHUYECKUE SIBJICHUS. ]_[OK MHKPOIABOpATO
14 MU, TATINKH
XuMHUecKas peakius https://m.edsoo.r o
U POBOI
u/ff0d37fa
nabopaTopun
bubnmmoreka O6Opyﬂo§aHHe
[Ipu3Haky 1 ycmoBUs MPOTEKAHUS [IOK MHKPONAOOPATO
15 . PHH, IATINKH
XUMUYECKUX PEAKIUI https://m.edsoo.r o
U POBOI
u/ff0d3a16
nabopaTopuu
BECBIIIEKTPO
BHGIMoTeKA HHBIC; K0J10a
3akoH COXpaHEHMSI MacChl BEIIECTB. HOK IIOCKOAOHHA
16 X . 1250 mi;
WMUYECKHE YPABHEHUS https://m.edsoo.r JIOKKA JUTS
u/ff0d3b88 COKTAHMS
BEIIISCTB
bubnuoreka
Brruncnenus koandecTBa, MacChl OK
17 BEILIECTBA 0 YPAaBHEHUSIM XUMHUYECKUX 1
- https://m.edso0.r
peaxt u/ff0d5708
. bubnuoreka
Knaccudukanus XuMUIecKuX peakiuii OK
18 (coenuHeHMs, pa3IoKEeHHUS, 1
https://m.edsoo.r
3aMeIIeHus, 0OMeHa) u/F0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN- bubnuoreka

sHuuKIoneagucT. O0o0IIeHnE U

[MOK
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CUCTEMAaTHU3alus 3HaAaHUI

https://m.edsoo.r

u/ff0d40c4
bubnuoteka
20 KonTpoasHas padora Nel mo teme IIOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIHI https://m.edsoo.r
u/ff0d4290
bubnunoreka Hatauk CO2 u
Bo3ayx — cmech razos. Cocras
[HOK KHCIIOPOJIa,MHU
21 Bo3xyxa. Kucimopoa — anmemMeHT u
HPOCTOE BEIIeCTBO. O30H https://m.edsoo.r | kpoaabopaTop
p . u/ff0d448e M1, KOJIOKOJI
o Bbubnnoreka Hatank CO2 u
dusnyecKkue U XUMHUYECKHAE CBOMCTBA
L[OK KHCJIOpOda,MH
22 KHCJIOpoJia (PeaKIuy OKUCICHUS,
ropermue). TonsTHe 06 OKCHAAX https://m.edsoo.r | kpomabopaTop
PEHEHE). u/ff0d4614 us
CriocoOslI nostyueHust KUCIopoia B bubsmotexa [pudop as
[HOK MOJTyYEHHUS
23 71a00paTOPHUH U MPOMBIIIICHHOCTH.
[TpumeneHue kuciaopoaa https://m.edsoo.r | rasos
P pox w/ff0d497a
[Tpu6o
TennoBoii 3 HeKT XuMHIECKOM bubnuoteka prbop
CKOPOCTH
peaxiuu, IoOHATHE O [IOK
24 peaKIuu U
TEPMOXMMHUYECKOM YPABHEHUH, FK30- U https://m.edsoo.r
TEIJIOBOTO
SHJIOTEPMUUECKUX PEAKIIMIX u/ff0d4790
apdekTa
bubnuoteka
Tonnuso (HedTh, Yroiab U METaH). OK
25 3arpsizHeHue BO3/1yXa, ClOCOObI €ro 1
S — https://m.edsoo.r
peAOTEpAIL u/ffOd4c4a
26 [IpakTiueckas paborta Ne 3 mo Teme bubnuoreka [Tpubops! ans
«[lonydyeHnue u cobupanue KHCIOpo/a, [HOK MOJTy4eHUS
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H3y4YEHUE €ro CBOUCTB)» https://m.edsoo.r | ra3oB u
u/ff0d4ae2 PEAKTUBBI
bubnuoteka

97 Bonmopox — anemeHT u nmpocroe [HOK

BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.r
u/ff0d4ddo
Bubnuoreka [Tpubops! mst

28 DU3NYECKUE U XUMUYECKUE CBOMCTBA LIOK MOJIYYEHUS

Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.r | Ta30B H
u/ff0d4ddo PECaKTUBBI
Bubimoreka Kucnotst

29 [ToHATHE O KUCIIOTAX M COJIAX HOK L CTaKambl
https://m.edsoo.r | ,MpOOUPKHU,AATY
u/ff0d50d2 UK PH
bubnuoteka [Tpubop s

30 CriocoOsI mory4eHust BOA0Opoaa B HOK MOJIYYEHUS

naboparopuu https://m.edsoo.r | rasos
u/ff0d4ddo
[Tpubop s

[IpakTuueckast padota Ne 4 o Teme bubmorexa PrbOp A
HOK IOJIy4YEHU

31 «ITonmyuenue u coOupaHue BoO0POa,

VI CLO0 CBOHCTEY https://m.edsoo.r | Tra3o0B,peaKkTUB

¥y u/ffod4f42 bl U TIOCY/IA
bubnuoteka

32 MoutsapHblii 006EM ra3oB. 3aKOH LIOK

ABoraapo https://m.edsoo.r
u/ff0d542e

Brruncnenus o0bEéMa, KOJIMUeCTBa bubnuoreka

33 BEILIECTBA ra3a Mo €ro U3BECTHOMY LHOK

KOJIMYECTBY BELIECTBA WIIH 00BbEMY

https://m.edsoo.r
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u/ff0d55a0

. bubnunoreka
Brraucnenust 006EMOB ra3oB 10
34 [HOK
YPaBHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIICHUH ra30B hitps.//im.eds00.c
u/ff0d5708
bubnuoreka Hudposas
35 ®u3nyecKue 1 XMMHUYECKHE CBOMCTBA I[HOK nmabopaTopust
BOJIbI https://m.edsoo.r
u/ff0d587a
bubnuoteka Hatuuk Pu
36 Cocras ocnoBanwmii. [lonsitue 06 [IOK
WHJIMKAaTOpax https://m.edsoo.r
u/ff0d59e2
bubnuoteka ITocyna
Bopa xak pactBoputens. HacbilieHHbie
37 Y HEHACHIIIICHHBIC PAacTBOPHL. MaccoBas HOK
https://m.edsoo.r
JI0JIsI BEILIECTBA B PACTBOPE u/FF0d5h40
[IpakTrueckast pabota Ne 5 mo Teme BubmmoTeka DJIEKTPOHHBIE
38 «IIpuroToBieHre pacTBOPOB C IIOK BECHI,CTAKAHbI
OnpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.r
pPacTBOPEHHOTO BEIIECTBA» u/ff0d5eba
bubnuoreka
39 KounTtponsnas pabora No2 mo teme I[HOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.r
u/ff0d6342
bubnuoreka
40 Oxcuppl: cocTas, Kiaccupukanys, I[IOK
HOMEHKJIaTypa https://m.edsoo.r
u/ffod664e
41 [Tony4eHue U XMUMUYECKUE CBONCTBA bubnuoreka PeakTuBbl 1
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KHUCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX [HOK obopynoBaHue
OKCHJIOB https://m.edsoo.r | mukposabopar
u/ff0d664e opuu
bubnuoteka Hudposas
42 OcHoBanwusI: cocTaB, Ki1accuurarnms, [IOK naboparopus
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d67ca
Bubmnoreka PeakTuBsl u
43 [Tosmydyenne u XMMHUYECKUE CBOMCTBA LIOK 000pyI0BaHME
OCHOBaHUH https://m.edsoo.r | MuKpoaadopat
u/ff0d67ca opuH
PeakTuBsl u
bubnuoteka
000pyI0BaHKE
Kucnotsr: cocras, knaccudukanms, IIOK
44 MHKpOJIabopat
HOMEHKJIaTypa https://m.edsoo.r S —
w/ffOdfee? prLA
Pu
PeaktuBbl
bubnuoreka
. obopynoBaHue
[Tonyuenue u XuMu4YecKue CBOMCTBA [IOK
45 MHKpOJIabopat
KHUCIIOT https://m.edsoo.r N —
w/ffOdfee? PHILA
Pu
PeakTuBsnl
bubnuoreka
Conu (cpenHue): HOMEHKIIATYpa, OK obopynoBaHue
46 CHOCOOBI OMYYESHHS, XUMUYECKHE 1 MHKpOJIabopat
CBOICTBa hitps://m.edsoo.r OpHH,IATYUK
u/00ad9474 priL A
Pu
IIpakTtuyeckas padota Ne 6. Pemenue bubnuoreka PeakTuBbl 1
47 AKCMEPUMEHTAIBHBIX 33124 10 TEME LIOK obopynoBaHue

«OCHOBHBIC KITACCHI HCOPTaHNYCCKUX

https://m.edsoo.r

MUKpojadopar



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

COEIMHEHUI

u/00ad9b7c

OPHH,IATYUK
Pu

bubanoreka
48 ['eneTnueckas cBsI3b MEXKy KJacCaMHu [HOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.r
u/00ad9a50
bubanorexa
49 O000111eHNE U cCUCTEMATH3AIINS 3HAHU HOK
https://m.edsoo.r
u/00ad9ch2
bubanorexa
KonTtponbnas pabora Ne3 no teme
" ILHOK
50 OcHOBHBIE KJIaCChl HEOPraHUYECKUX
" https://m.edsoo.r
& u/00ad9ela
bubanorexa
[TepBbIe MOTBITKA KIIACCH(PUKAITTN
LHOK
51 XAMHYECKUX 21eMeHTOB. [loHsTue o
TpyImax CXOAHBIX YJIEMEHTOB https://m.edsoo.r
pyn a u/00ad9ffa
. bubanorexa
[Teprouyeckuii 3aK0H U
LHOK
52 [Tepuoaudeckas cucTeMa XUMHYECKUX
snemenToB /1. 1. MenaeneeBa https://m.edsoo.r
T A u/00ada52c
bubnauoreka
OK
53 Ilepuoapl, rPyIbl, TOATPYIIIEI 1
P 20 26 https://m.edsoo.r
u/00ada52¢c
bubnuoreka
54 Crpoenue atoMoB. CocTaB aTOMHBIX LIOK

saep. M3oTonsl

https://m.edsoo.r

u/00ada342
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CTpoeHue EKTPOHHBIX 000JI04EK

bubmmoreka
[HOK

55 aTOMOB 51eMeHTOB [lepuonnyeckoit
cucremsl 1. 1. Meneneena hitps://im.eds00.t
u/00ada6bc
XapakTepucTUKa XUMHAYECKOIO bubnuoreka
56 3JIEMEHTA MO €T0 MOJOKEHUIO B [HOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.r
Meuneneena u/00ada824
3navenue [leproanueckoro 3aKoHa s bubnuoteka
57 pa3BuTHA HayKu U npaktuku. 1. 1. I[HOK
MeneneeB — y4€HBIH, ITEJAror U https://m.edsoo.r
rpak JaHuH u/00ada96e
bubmmoreka
58 DIIEKTPOOTPUIIATETLHOCTh ATOMOB [HOK
XUMHUUYECKUX AJIIEMEHTOB https://m.edsoo.r
u/00adaab8
bubnmmoreka
59 HMoHHas XuMHu4YecKas CBsI3b HOK
https://m.edsoo.r
u/00adac34
bubnuoreka
50 KoBanentHas nosisipHas XuMu4deckas LIOK
CBSI3b https://m.edsoo.r
u/00adaab8
bubnuoreka
61 KoBanenTHas HenoJsisipHas XMMU4ecKas I[IOK
CBSI3b https://m.edsoo.r
u/00adaab9
62 CrerneHpb OKUCICHUS bubnuoreka
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[HOK
https://m.edsoo.r

u/00adae28
bubmmoteka
63 OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC 1 [HOK
peakuuu https://m.edsoo.r
u/00adb076
bubmmoreka
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 HOK
https://m.edsoo.r
u/00adb076
bubnmmoreka
65 KonTposneHas padota Ne4 o teme 1 LIOK
«Ctpoenne aroma. XUMHUYECKask CBS3b» https://m.edsoo.r
u/00adb486
bubnmmoreka
66 Peseprubrit ypok. O6001eHNE 1 1 LIOK
cHUCTeMaTH3allusl 3HAHUI https://m.edsoo.r
u/00adb33c
bubnuoreka
67 PeszepBubIit ypok. O6001IEHNE 1 1 LIOK
CHCTEMAaTHU3alMsl 3HAaHUI https://m.edso0.r
u/00ad9ch2
bubnuoreka
68 Pesepuslii ypok. O6006mieHne 1 1 [IOK
CHCTEMAaTHU3alMsl 3HaHUI https://m.edso0.r
u/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHH
ble O6opynoBaHue
[
Jrj;n Tema ypoka Beero Konrpoiasbubie | IlpakTHyeckue i[:;:eﬂnﬂ ngg)aI;EE:Ten «Torka poctay
padoTsbI padoThI LHEIE
pecypcsl
[Iepnoanueckuil 3aK0H. bubnuoreka
1 [Tepuonnueckas cucrema 1 LIOK
XUMHUYeCcKnX deMeHToB J1. 1. https://m.edsoo
Meunneneena .ru/00adb59e
3aKOHOMEPHOCTU B U3MEHEHUU bubmorexa
2 CBOMCTB XUMHUYECKHUX AJIEMEHTOB 1 HOK
MEPBBIX TPEX MTEPUOJOB fitps://m.edsoo
.ru/00adb6b6
bubnuoreka
3 Knaccudukanus 1 HOMEHKIaTypa 1 HOK
HEOpPraHUYECKUX BELIECTB https://m.edsoo
.ru/00adh7e2
bubnuoTeka
4 Bunn xumMuueckoii CBSI3U U THIEI 1 LHOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo
.ru/00adbac6
Kontponsnas padora Nel o teme
5 «[ToBTOpEHUE U yroyOneHue 1 1
3HaHUN OCHOBHBIX pa3/IeNoB Kypca
8 kimacca»
6 Knaccudukarnus XuMHUYECKUX 1 bubnmoreka [udpos
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PEaKLuii 10 Pa3IMYHBIM HOK ast
MpU3HAKAM https://m.edsoo | J1abopar
.ru/00adbch0 opHA
[Mudposoii
JATYUK
TEeMIIepaTypbl
TJTATUHOBBIN
Hudpos
ast
nmabopat
opus
. bubnuoreka Hugposoit
[TonsaTHE O CKOPOCTH XUMHUYECKOM ITOK ATYUK
pEaKIuu. IlousTiIE O TOMOTCHHBIX https://m.edsoo TEMIIEPaTypHhI
Y TETEPOTCHHBIX PEAKITUIX ru/00adbe9a IJIATUHOBBI,
mpuoop
OTIpe/ieIeHus
CKOpPOCTH
peakiuit
Hudpos
ast
nmabopat
opust
[TonsTue 0 XMMHUYECKOM Bubinorexa [udposoit
paBHOBecuH. DaKTOPHI, Bunmnomue [TOK NATYUK
Ha CKOPOCTh XUMUYECKOU PEaKINH httos://m.edsoo | TEMIIEPATypBI
Y TIOJIO’KEHUE XUMUYECKOTO ru/00adc28c IIATUHOBBI,
paBHOBECHS npudop
ONpeeNeHUs
CKOpOCTH

peakuun
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bubnunoreka JaTtuuk
9 OKHCIUTENBHO- [HOK AIEKTPOIPOB
BOCCTAHOBUTEJIBHBIE PEAKLIUN https://m.edsoo | omHOCTH
.ru/00adcade
Ludpos
ast
i bubnuoteka nabopar
Teopust SNIEKTPOUTHYECKON
10 nucconuanuu. CUiabHBIE U cla0ble HOK i
AN OHHTB{ https://m.edsoo | L{HpoBoit
P .ru/00adcd68 AATIUK
AJEKTPOTIPOB
OJHOCTH
bubnmmoreka
11 HoHHbIE ypaBHEHHUSI peaKkIuil HOK
https://m.edsoo
.ru/00add448
Hudpos
ast
XHUMHUYECKUE CBOMCTBA KHCIIOT U Bubanoreka nmabopat
12 OCHOBAHHH B CBETE LIOK opusA
npeicTaBlIeH it 00 https://m.edsoo Hudposoii
AJIEKTPOJIUTUUECKON AUCCOIUALINHI .ru/00add5d8 AaTYuK
AJIEKTPOTIPOB
OJIHOCTH
Hudpos
ast
. . bubnuoreka
XHUMHYECKUE CBONCTBA COJICH B OK nabopat
13 CBETE MpEeCTaBICHUI 00 i OpHA
. https://m.edso0 |  [Tudhposoi
ANEKTPOJUTUYECKON JUCCOLMAIIIT 100add8h?
U/Daddobs JTATYUK

AIIEKTPOTIPOB
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OJTHOCTH,MHK

ponabopaTop
ust
Ludpos
ast
Bubnuorexka | J1abopar
. L[OK opusd
14 [TonsiTue o ruapoU3e coJie httos://m.edsoo udposoit
ru/00addod4 | AarunkPH,mu
KpoJiabopaTo
pust
bubnuoteka
15 O060011eHre U crucTeMaTu3alus LHOK
3HAHUM https://m.edsoo
.ru/00addd12
Hudpos
ast
nmabopat
bubnuoreka opuA
. H}E)aKTI/I‘leCKaﬂ paborta Ne 1. 10K Hudposoii
«Pemnienne 3KceprUMEHTaATBHBIX
p https:/m.edsoo | HAaTIHK
A ru/00addbfa | VEKTPOIPOB
OJIHOCTH U
PH,mMuxposad
oparopust
KouTtponsnas pabora No2 mo teme bubnuoTeka
17 «QIEKTpOJINTUYECKAs I[HOK
JACcoIHanus. XUMUYECKHE https://m.edsoo
pEaKUUH B paCTBOPaAX» .ru/00addec0
18 OO1ast xapakTepuCTHUKa bubnuoreka [Tudpos



https://m.edsoo.ru/00add9d4
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rajiloreHOB. XMMHUYECKUE CBOMCTBA HOK ast
Ha PUMEPE XJI0pa https:/m.edsoo | srabopar
.ru/00addfe2 opus
[Tpubop mist
MOJTy4CHUS
ra3oB
Hudpos
bubnuoteka wl
XnopoBogopoa. CoJisiHast KHCIIOTA, OK nmabopat
19 XUMUYECKHE CBOWCTBA, Ifit iim.ed opus
ps://m.
HOJIydeHHe, TIPUMEHEHHE /go :jniozoo [Tpudop ana
LU/Dadeli TTOJTyYSHUS
ra3oB
Hudpos
ast
[IpakTrueckast pabota Ne 2 o bubmmorexa nmabopat
. [HOK
20 teMe «llomydyenue conssHOM opus
oo https://m.edso0 | [TpuGop s
KHUCIIOTBI, U3y4eHHE €€ CBONCTBY 100ade348
LURACeS29 MOJIy4YeHUS
ra3oB
bubnuoteka
Boruncnenus no ypaBHEHUSIM OK
21 XUMHUYECKUX PEAKIUi, €CITH OJINH 0
W3 pEareHToB JIaH B U30BITKE hitps://m.edsoo
P A ru/00ade488
bubnuoreka
22 OO01as XxapakTepucTuKa LHOK
aneMeHToB VIA-rpynmbl https://m.edsoo
.ru/00ade64a
AnnoTpomnHbie MOIU(BUKALIUN bubnmoreka PeakTuBsl u
23 cepbl. Haxoxnenue cepsl u e€ [HOK pudOpEI

COEIMHEHUH B IPUPOJIE.

https://m.edsoo
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XHMMHUYECKUE CBOMCTBA CEPBI

.ru/00ade64a

Ludpos
ast
bubnuoteka
CepoBoa0po1, CTpOCHHUE, OK nmabopar
24 ¢bu3nvecKrue 1 XUMHIECKHE Ih_Et iim.ed opHd
N ps://m.edsoo
CBOMCTBA 100206802 ITpubop s
uJadects TTOJTYYCHUS
razoB
Hudpos
ast
bubnuoteka
Oxcunpl cepol. CepHast KUCIIOTa, . nabopar
25 (br3UYeCKre U XUMHUYECKUE ﬂt iim.ed opus
. ps://m.edsoo
CBOMWCTBA, IPUMEHEHHUE /00adea2s [Tpudop ams
ruvadeaso TTOJTyYSHUS
ra3oB
XUMUYECKUE PEAKIINH, JISKAIIUE B Hudpora
OCHOBE TIPOMBIIICHHOTO CItoco0a bubnnoreka | A
26 HOJTydEeHHs] CEPHOM KHCIIOTHL. [{OK naoparo
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo puA
OKpY’Karollen cpeibl .ru/00adec8a
COEJIMHEHUSIMU CEpBI
bubnuoteka
97 Brruncnenue maccoBoil 1osu LIOK
BBIX0/Ia ITPOJIYKTa PEAKLUU https://m.edsoo
.ru/00adec8a
OO01as XxapakTepucTuKa
bubnuoreka
aneMeHToB VA-rpynmsl. A30T, 10K
28 acnpocTpaHEHHE B IPUPOJIE,
l@z)mnzecxie u XI/IMI/I‘{ZCIE)I/Ie hitps://m.edsog
.ru/00adeea6

CBOICTBA
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Hudpos

ast
AmMHaK, ero pu3nIecKue u bubmorexa nabopar
. LHOK
29 XUMUYECKHE CBOMCTBA, MOTYYCHUE httns://m.ed opus
ps://m.
¥ IPUMEHEHHE /(;S 0ad fg OZOO ITpubop s
LUVadiovs MOJTy4CHUS
ra3oB
Hudpos
[IpakTnueckas padora Ne 3 o bubmmorexa ai
[HOK mabopat
30 teme «llomydyenne ammuaxa,
H3yYEHHE €ro CBOWCTB https.//m.edsoo |- OFW
- ru/00adf180 | MukponaGop
aTopus
Hudpos
bubnuoteka as
31 A3oTHas KucnoTa, e€ pusndeckue [IOK nmabopat
U XUMHUYECKHE CBOMCTBA https://m.edsoo | OpPHA
ru/00adf306 | Muxponabop
aTopust
Hcnonb30BaHuEe HUTPATOB U COJIEH Hudpos
AMMOHHS B KAYECTBE Bbubnuroreka as
MMHEPAILHBIX yI0OPEHUIA. LIOK naopar
32 opust
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo
i (w/ooadfs1g | LHKPOIabOp
OKpY’KaroIel cpe/ibl .
PYKAOLICH CPEN - aTopust
COEIMHEHUSIMU a30Ta
Hudpos
docdop. Oxcua pocdopa (V) u bubnuoTeka as
33 ¢dochopHas kucnora, pusHUEcKue I[IOK nabopar
1 XUMHYECKHE CBOMCTBA, https://m.edsoo | OpHA
HOJIy4EHHE .ru/00adf68a Mukposabop

aTopus
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Hcnons3oBanue pochaTo B

Bbubauoreka

Ludpos

ast
34 KaueCTBE MUHEPATBHBIX IIOK nmabopar
ynoOpeHuii. 3arps3HeHne https://m.edsoo | OPHA
MIPUPOIHOM cpejibl pocharamu .ru/00adfc20 Muxposabop
aTopust
bubnuoteka Muxkponabop
Yraepoa, pacipocTpaHEeHHE B
[HOK TOpHS
35 npupo e, GU3nIecKrue u
XUMHUYECKHE CBOMCTBA https://m.edsoo
.ru/00adfd9c
Oxcuppl yriaepoaa, ux Gpusndeckue Hugpos
. bubnuoteka as
Y XHMHYECKUE CBOMCTBA. K 1260DaT
36 DKosorndyeckue mpoOIeMsl, 1o P
CBSI3aHHBIE C OKCUJIOM yriepoza https.//m.edsoo | - OPH
JOM YHIEPOR ru/00adfebe | MuxponaGop
(V) aTopus
Hudpos
bubnuoreka ast
0
37 VYroJibHAs KUCIOTA U €€ COJn HOK fabopat
https://m.edsoo | Opud
.ru/00ae006¢ Mukposabop
aropus
Hudpos
[Tpaktrueckas padota Ne 4 o Bubnuorexa ast
38 teme "[loydeHue yriaeKucioro LIOK nabopar
raza. KauectBeHHas peakius Ha https://m.edsoo | OpHuA
KapOoHaT-uoH" .ru/00ae027e Mukposnabop
aTopus
[TepBoHauanbHBIE TOHATHUS 00 bubnuoreka
39 OpPraHMYECKUX BEIECTBAX KAK O [HOK

COCAMHCHUAX yIiiepoa

https://m.edsoo
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.ru/00ae054e

bubnnoreka
N K
40 Kpemuuii u ero coenuneHus 1o
https://m.edsoo
.ru/00ae080a
Ludpos
[IpakTnueckas padbora Ne 5. bubnuoreka ast
a1 Pemrenne skcnepuMeHTAIBHBIX [HOK nabopar
3a1a4 o Teme «Baxueitmme https://m.edsoo | OPHUA
HEMETAJUTbI U UX COCTUHCHHSD .ru/00ae0bf2 Muxkpomnabop
aTopust
bubnuoreka
KonTponbnas pabora Ne3 no teme OK
42 «Baxuenme HeMeTauIbl U UX a0
COeHHCHISY https://m.edsoo
& .ru/00ae0el8
OO6mras xapakTepucTuKa PeaktuBbl
XUMHAYECKUX DJIEMEHTOB — Bubimoreka PpUOOPHI
43 MeTauIoB. MeTtainyueckas CBI3b [IOK
1 MeTayiImyecKas https://m.edsoo
KpPUCTAIUIMYECKAs PEIIETKA. .ru/00ae103e
dusnueckue cBOMCTBA METAIIOB
o bubnuoreka PeaxTuBrpl 1
XUMHUUECKHE CBOIICTBA METAJIJIOB. OK 5
. IPUOOPEI
44 DIEeKTPOXUMUYECKUIN P 1 proop
HAPSHKEHUI METAILIOB https://m.edsoo
p ru/00ae1156
O61ue crnocoObl MOTy4YeHUS
bubnunoreka
merauioB. Crnasel. Beruncnenns OK
45 110 YpaBHEHUSIM XUMHUYECKHX 1
€aKI[Ni, €CIIH OJJUH U3 PEareHTOB https.//m.edsoo
p ’ p ru/00ae1156

COACPKUT MPUMCCHU



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

bubnuoreka [TpuGops! u
16 n [HOK pEaKTUBBI
OHSTHE O KOPPO3HH METAJLIOB
https://m.edsoo
.ru/00ael278
bubnuoreka [TpuGops! u
47 [IlerouHbIE METAILITBI HOK PEAKTHBEI
https://m.edsoo | ,gartunk PH
.ru/00ael4b2
bubnuoreka [TpuGops! u
48 Oxcupl U TUJIPOKCHIBI HATPUS U [HOK pEaKTUBEL
Kajus https://m.edsoo | ,gartunk PH
.ru/00ael4b2
bubnuoreka [TpuGops! u
49 [leno4yno3eMeNbHLIE METAILIBI — L[IOK PEAKTHUBBI
KaJIBIMI U MarHui https://m.edsoo | ,naTumk PH
.ru/00ael15e8
bubnuoteka [TpubGops! u
N [HOK PEaKTUBBI
50 Baxueiime coequHEHNS KaJIbLIU
https://m.edsoo | ,naTumk PH
.ru/00ael15e8
51 O0001IeHNEe U cUCTEMATU3 AL
3HaAHUH
Hudposas
Bubnuoreka naboparopust
59 JKEcTKOCTh BOIBI M CIIOCOOEI €8 LIOK [TpubGops! u
YCTpaHCHUA https://m.edso0 | peaKTUBBI
.ru/00ae1886 ,JJaTtuuk Pa
53 IIpakTuyeckas pabora Ne 6 o bubnuoreka [udposas
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Tteme "YKECTKOCTh BOJbI U METObI [HOK nabopaTtopus
e€ ycTpaHeHus" https://m.edsoo | T[TpuGopsr u
.ru/00aelaed PEaKTHBBI
,Jatauk PH
bubnuoreka
54 ATIOMUHHI HOK
https://m.edsoo
-ru/00aelc64
Hudposas
bubmmoreka nabopaTopus
55 AmpoTepHbIe cBOWCTBA OKCHIA U L[IOK [TpuGops! u
T'HApOKCHAa https://m.edsoo | peakTUBEI
.ru/00aelc64 ,JJaTuuk PH
bubnuoreka
56 XKeneso HOK
https://m.edsoo
.ru/00ae1d86
Hudposas
bubnuroreka naboparopus
57 Oxcupl, THAPOKCHIBI M COJIU LIOK [TpuGops! u
xenesa (1) u xenesa (111) https://m.edsoo | peaKkTHUBBI
.ru/00ae35e6 ,JJaTtuuk Pa
58 O06o00611eHne U cUCcTeMaTH3alus
3HAHUH
59 [IpakTtuyeckas pabora Ne 7. bubnuoreka [Mudposas
Permienne sxkcriepuMeHTaIbHBIX LIOK nabopaTopus
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3a1a4 1o reme «Baxueimue https://m.edsoo | [IpuGopsr u
METaJUIBl U UX COSTUHCHHUS -ru/00ae3de8 PEaKTUBBI
,Jatauk Pa
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIU OJIUH bubnuoreka
60 M3 pCarcHTOB JIaH B N30BITKE MITH ]_[OK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo
MAacCOBOM JIOJIM BBIXOJa MTPOJTYKTA .ru/00ae1750
peakiuu
61 O06o00meHe U CHCTEMaTH3aITHS
3HAHUH
KonTtponsHas padota Ned4 o teme
62 «BaxxHeimme MeTaJlIbl U UX
COCIMHCHUS
bubnmoreka
63 BeniectBa u marepuainsl B L[IOK
MMOBCEIHEBHOM KU3HU YEIOBEKa https://m.edsoo
.ru/00ae3f50
Hudposas
Bubnuoreka naboparopust
64 XUMHUYECKOE 3arpsi3HEHUE LIOK [TpubGops! u
OKpYXaIoLen cpebl https://m.edsoo | pPEeaKTUBBI
.ru/00ae4270 ,JJatuuk Pa
bubnuoreka
65 Poinb xumMuu B pelieHuu I[HOK

OKOJIOTHYCCKHUX npo6neM

https://m.edsoo
.ru/00ae4270
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bubnuoreka
66 Pe3zepBHblii ypok. O6001IEHNE U 1 LIOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo
.ru/00ae0d0a
bubnmmoreka
67 PesepBHrIit ypok. O600IICHNE 1 1 [HOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo
.ru/00adb33c
bubnmmoteka
68 PezepBHblit ypok. O000LIEHNE U 1 [HOK
CHCTEeMaTH3aIs 3HaHUH https://m.edsoo
.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Hacronpnas kuura yunrens,xumus 8-9 kimaccel O.C. 'abpuenstnadbpuessiy, O. C.

Mertoaudeckoe nocodue k yueonuky O. C. 'aGpuensna «Xumusi». 8 kiace / O.

C. TI'abpuenssn. — M. : Ipoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-

gabrielyan/

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://edsoo.ru/metodicheskie-materialy

/http://school-collection.edu.ru/ https://znanium.com/

. https://resh.edu.ru/



https://edsoo.ru/metodicheskie-materialy
https://edsoo.ru/metodicheskie-materialy/http:/school-collection.edu.ru/
https://znanium.com/




