SIBasierca yacteio OOII OO0 I'BOY HCO «CKK»,

yTBEp KJIeHHOM nprka3zom oT 29.08.2023r. Ne 167-a

PABOYAS ITPOI'PAMMA
yueOHOro npeamera « XuMHs»

Ui obyvaromuxcs 8 — 9 kinaccoB

HoBocudupcek 2023



Pabouasi nporpamma cgopmupoBaHa ¢ yueToMm padodeii nporpammsbl Bocnutanusi 'bOY
HCO «CKK», npu3BaHa o0ecie4uTh J0CTHKEHUE JMYHOCTHBIX Pe3y/IbTATOB.

INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM [a€T MpeACTaBIEHUE O IENAX, OO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpEeICTBAMU Yy4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NPEIMETHOE COZEpkKaHUE, IPEIyCMAaTPUBACT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM POTrpaMMbl 110 XUMHUH, ONPEAEIsSeT KOIMUECTBEHHbIE
Y KaUE€CTBEHHBIE XapaKTEPUCTUKHU COAEPIKAHUS, PEKOMEHAYEMYIO MIOCIEA0BATEIbHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YJaIOLINXCS, ONIPEIEIISIET BO3ZMOXKHOCTH IPeAMETA ISl peai3aliu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIBHON AESITENbHOCTU
00ydJaromerocs o OCBOCHUIO y4eOHOTO CONePKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHpPOBaHUS MUPOBO33pEHUsI 00y4darolerocs, ero
NpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (POPMHUpPYEMbIe XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUH BEIECTB B NMPHUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOM, MUIEBOM U HKOJIOTUYECKON 0€3011acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3ali BO3MOKHOCTEH JUIsl CaMOPa3BUTHUS U (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
npodecCHOHATBHOMN J1eTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ATAalloM B (JOPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLINXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K MPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHs B OOYyYEHMHM XMUMHMH 00ECIeUMBAIOTCS CHEIM(UKON comaepx aHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJSETCS MeJarorniecky alaniTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HAyKU XHUMUWH Ha OMPENICIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTrO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX MIOHATUI OPTraHUYECKON XUMUH.



CrpykTypa conepkaHHsl IPOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona kK eé mzydeHuro. CopepxaHHe CKJIAIbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPECTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBS3H;

— Mpe/CTaBIEHUH 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE DMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
(GyHKIIMHM OOBSICHEHUSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO IIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUs K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumun
IPOMCXOIUT C IPUBIICICHNEM 3HAHHI U3 paHee H3YYCHHBIX yU4eOHBIX MpeaMeToB: «OKpyKaromun
Mup», «buonorus. 5-7 knacce» u «dusnka. 7 Kiacey.

[Tpy n3yyeHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEHWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM [MO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMUYECKUX peakluil, B
(GOpMUPOBAHMM U DPA3BUTHH I[O3HABATEJIIbHBIX YMEHUH M HMX MNPUMEHEHHMH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpaleHus C Bel[eCTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHHH XUMHUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHUE
NPUOOPENTHN TaKKue LIETH, KaK:

— (hopMupOBaHHE MHTEJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKU3HU;

— HaNpaBJIeHHOCTh OOY4YEeHHs Ha CHCTEMaTH4ecKoe MpuoOIIeHne O00ydJaromuxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABATEJIbHOW  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(bOopMHPYIOLTMM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIUMUCS OIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciIe YMEHHUHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIETO MUPA, UCIIOJIB3YsI 3HAHUS U OTIBIT,
MOJyYeHHBbIE MPU U3YYEHUM XMMUH, NMPUMEHATh UX NPHU pEIIeHUH MpoOJeM B MOBCETHEBHOM
KM3HU U TPYJOBOU JCITEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcsd IyMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEIAX COXPAHEHMs CBOETO 3I0pPOBbA U OKPYXKAIOLIEH MPUPOAHOU
Cpenbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2 yaca B Hezielnt), B 9 kinacce — 68
4acoB (2 4aca B HEJIENIO).

YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

Xumus, 8 knace/ ['abpuensu O.C., N.I'.OctpoymoB, C.A.CnaakoB. «M31aTenbCTBO
«IIpocserienune»

Xumus, 9 knacc/ 'adbpuensa O.C., L.I'.OctpoymoB, C.A.Cnankos. «/31aTenscTBO
«IIpocBemenune»



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeuiecTBa. du3nueckue CBOWCTBA BELECTB. ArperaTHoe cocTosiHue BemecTs. [lonsaTue o merogax
no3HaHus B XuMuH. Yuctele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMeCeu.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Monb. MoinspHas macca. B3auMocBsA3b KOJIMYECTBA, MACCHI U YUCTIA
CTPYKTYPHBIX eIMHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUI.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukanus XuMUYeCKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHHE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TASTHUE JIbJa,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) SIBJICHUH, HAOII0IeHIE U
OlNKCaHKe NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3inokeHue caxapa, B3auMoJieiicTere
CepHON KHUCIIOTHI ¢ XJOpHJIOM Oapus, pasznoxkeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pa3ieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (QUIBTPOBAHUE, BbIMAPUBAaHUE, JUCTWULALMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTporHas MOAH(PUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOs.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxnenue Boiopoaa B nmpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CII0cOObI moyyeHus. Kuciors! u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBIIICHHbIE PAcTBOpbl. PacTBopuMOCTh BellecTB B BoAe. MaccoBas 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. DU3nNUeCKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOHMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHNE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3alUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHMH, BBITECHEHHE OJHOTO METajuia IpyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMHUYECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xuMuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucienus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. [Ipoliecchl OKucieHus
Y BOCCTaHOBJICHUSI. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHM (TOpeHre, peakliuy pas3yioKeHHs, COSTUHEHNUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BelecTBa: BHABI XUMHUYECKON CBs3M. THMBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEakIuil 0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, T0 N3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINU, TEPMOXUMUICCKHE YPaBHEHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOTreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonarue o xumMuueckoM paBHOBecUr. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUECKOU
pEeakLMM U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBJIE€HUE YPaBHEHUU OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOT 0 OajaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M JMCCOLMAlIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs HMPOTEKAHUS peaklUil MOHHOIO OOMEeHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBI
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIIMA KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIEI0BaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpOLEcca AUCCOLMALUU
KUCIIOT, I1eJ04el U cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKUMH HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrtepucTuka rajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOZEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (U3NYeCKue CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
IPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE M XMMHUYECKHE CBOWCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT0 ClI0c00a NOIy4YeHUsl CEpHOM KUCIOThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHasl peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u e€
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, paclpocTpaHeHHE B Mpupojae, (U3NYecKue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydyeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyuyeHHE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMEH cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,



bu3MYecKkne W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmoms3oBanuwe (ocharoB B KayecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKHUCIEHMs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YroipHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHuEe KapOOHATOB B OBITY, MEJMIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCAMHEHMSX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMOJIOTMYECKHM Ba)KHBIX BEUIECTBAX: KHUpax, OenKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcume kpemaus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NUECKue U XUMHUYECKHE CBOMCTBA TaJlOr€HOB U MX COEJUHEHHH (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIOTbI, U3y4YeHHUE XMMHUUYECKHUX CBOMCTB pa30aBiICHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE€ W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U ¢pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJAETCH KpUCTAUIMYECKUX pemIETOK anmasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOUCTBOM ITPOTUBOIa3a, MoIydeHne, CoOupaHue, paclo3HaBaHUeE U U3yYeHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPOAYKIUEH CHIMKATHOU
MIPOMBINIJIEHHOCTH, PEllIeHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHUSs

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Mertamndeckas CBSI3b M METAUIMYECKAs] KPUCTAJUIMYECKAs] PEIIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPHUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHus M KajblMs. BaxHelme COeIMHEHUs KalabLus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJAE€HHE B npupoze. Ousznyeckne U XUMHUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
xene3a. Okeuabl, ruapokcuabl U coiu skeneza (1) m sxenmesa (I1l), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUS OKCHJA KajbIlUsi M HATpUS C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKele3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajJblUs, IIOMUHMS, LIMHKa, kenes3a (l1) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHU]IA LINHKA, PEHICHHE IKCIEPUMEHTANbHbBIX 3aja4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKU3HM 4YeJIOBEKa. be3onacHoe HCIOIb30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XVMHYECKOE 3arpsA3HEHHE OKpPYKAIOIIEH cpebl (MpeaeabHas JOMyCTUMasi KOHLIEHTpaLus
BerecTs, ganee — [1JIK). Poxb xumun B perieHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUATIBI).

Mesicnpedmemmuuie cea3u

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU U3YYEHHU XMMHH B 9 Kiacce OCYLIECTBIISETCS
Yyepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTecTBeHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBaHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



®usnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KpUCTAIITHYECKasl PeIIETKa, CIIIaBbl, PU3NUECKIE BETMYUHBL, €TUHUIIBI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC YIO0OpECHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpalbl, TOpPHbIE IOPOJbL, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMMHOCTHBIE PE3YJIbTATHI
JIOCTI)KEHHE  JTMYHOCTHBIX  PE3yJbTaTOB  OCYIIECTBISICTCS  4Yepe3  peallu3aluio
BOCIIUTATEIHLHOTO MOTEHIMANIa ypoKa. Peannsanus megaroraMu BOCIUTATEIBHOTO MOTCHIIAIIA
ypOKa MpeanoiaraeT ciaeayromiee:

- HAJIMYKUE LCTIEBBIX OPUCHTHUPOB IIPpH ONPEACICHUN BOCIIMTATECIIBHBIX 3a/la4 YPOKa,

- HaJIM4Me MEeTanpeAMETHON COCTaBIISIONICH YpoKa ¢ IeJIbI0 pacIIUpEeHHs] KPYro3opa IKOIbHUKA
Y CO3/IaHUs €AMHON KapTUHBI MUpA IPU U3YYEHUU IPEeIMETHON 00IacTH;

- HaJIN4uc HpO(l)OpHCHTaHHOHHOﬁ COCTaBHHIOIHeﬁ C HLOCJIbKO IPCAOCTABIICHUSA BO3MOXKHOCTHU
CaMOOIIPEACIICHUA U CaMOAKTYyaJIn3allun CIocoOHOCTEN IIpU U3YyUCHUU HpeHMeTHOﬁ O6J'I8.CTI/I;

- HalCJIICHHOCTb Ha IMOJIY4YCHUC Q)YHKHI/IOHB,JIBHOI\/JI rpaMOTHOCTH C MLCJIBKO HCIIOJIBb30BAHUA
MOJIYYCHHBIX 3HaHHH B JKHU3HU,

- IPEAOCTaBJIEHHE aKTyaJbHONW HMH(GOpPMALUHM W3 OOJIACTH NPEIMETHOTO 3HAHUSA: IIOCIEIHHE
OTKPBITHUS, UCCIIEI0OBAHUS U U300PETEHUS U T1P., IPUBJICUEHNE BHUMAHUS K IECHHOCTHOMY aCIeKTy
HOJIy4aeMbIX 3HAHUH.

Cpenu BUAOB JEATEIBHOCTH, (DOPMUPYIOIMIUX JIMYHOCTH 00y4aeMOTo Ha YpOKE, MOXKHO
BBIJICJIUTD:

- AKTUBHOE CITyIIIaHUE U AUCKYCCHUU.
- Pemienue npoOnaemMHbIX 3a1a4.
- [IpoekTHYIO 1 UCCIIE0BATENBCKYIO AECSITEIBHOCTD.

Cpemnu dopm, GopMHUpYIOIMIMX JTHUYHOCTH 00y4aeMOTo Ha YPOKE, MOKHO BBIIEIHTH T€,
KOTOpBIE€ TIO3BOJIAIOT MOMYYUTh HHPOPMAIIHIO, COCTABUTH CBOE OTHOIICHHE K HEHl U MPUMEHUTh
MOJTyYEHHBI OMBIT B TIOBCETHEBHOW >XKM3HH. [IpMBETCTByeTCS KaKk WHIUBUAYATbHAs, TaKk W
rpynmnoBast paboTa Ha ypoke. TpoBoii acmeKT JIesATSIIBHOCTH Ha YPOKE 3aBHCHT OT BO3PACTHBIX
0COOEHHOCTEN HMIKOJILHUKOB.

B pcain3anuu 3TUX BUI0OB U (bOpM ACATCIIbHOCTU MNE€AaroraM Ba;KHO OPUCHTUPOBATHCA Ha
HEJIICBBIC IPUOPUTETHI, CBA3aHHBIC C BO3PACTHBIMU OCOOCHHOCTSAMH HX BOCHI/ITaHHI/IKOB)Z

- YCTaHOBJICHHE JOBEPUTEIIbHBIX OTHOLICHUN MEXKIY YYUTEIEM M €ro Y4YEeHUKaMH,
CIOCOOCTBYIONTUX TMO3UTHBHOMY BOCHPHSTHIO y4YallUMHCS TpeOOBaHWN W MPOCchO yUHTEns,
NPUBJICYEHUIO WX BHHMMaHUs K 00cCyXJaeMoil Ha ypoke HH(pOpMalu{, aKTUBU3ALHUU HUX
MMO3HABATEILHOMN JIESITEIbHOCTH,

- moOY)KICHHE IIKOJILHUKOB COOJIOAATh HAa YPOKE OOICTIPHHSTHIC HOPMBI ITOBEACHUS,
nmpaBuja OOIICHHsI CO CTapIIMMU (YUUTEISIMU) U CBEPCTHHKAMU (IIKOJbHUKAMM), TPUHIIUITHI
y4eOHOM TUCIIMITIIMHBI U CAMOOPTaHU3aIHH;



- NIPUBJICYCHUE BHUMAHMS LIKOJBHUKOB K IIEHHOCTHOMY ACIIEKTY M3y4aeMbIX Ha YPOKax
SIBJICHUI, OpraHu3alus ux paboThl ¢ TOTYy4aeMOi Ha YpOKe COLMAIbHO 3HAYMMOM HH(opMaIien
— MHULUUPOBAHKUE €€ OOCYKIIEHHs, BHICKA3bIBAHUS yJAIIUMHUCS CBOETO MHEHHS IO €€ MOBOJY,
BbIPa0OTKH CBOEIO K HEH OTHOIIEHHUS;

- HCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJepKaHUs Y4eOHOro mpeaMera
qCpe3 ACMOHCTPALUIO ACTAM IIPUMCPOB OTBECTCTBCHHOI'O, I'PAXKIAHCKOT' O ITIOBECACHM A, IIPOABIICHUA
YeIIOBEKOIIOOUs U T0OpOCEepAeYHOCTH, Yepe3 MoAO0p COOTBETCTBYIOMIMX TEKCTOB ISl YTCHUS,
3aj1a4 IS peIieHHUs], TPOOJEMHBIX CUTYallUil UTs 00CYKICHUS B Kiacce;

- IPUMEHEHHE Ha YpOKEe MHTEPAKTUBHBIX (OPM pabOTHl ydaluxcs: WHTEIUIEKTYalbHBIX
UIp, CTUMYJIMPYIOIIUX ITO3HABATEIIBHYI0O MOTHBALMIO IIKOJBHUKOB; JUCKYCCUH, KOTOPBIE AAKOT
y4alluMcsi BO3MOXHOCTh IPUOOPECTH ONBIT BEJACHUS KOHCTPYKTHBHOIO JAMANOra; rpynioBOH
paboThl WK paboTHI B Mapax, KOTOPbIE y4yaT MKOJIbHUKOB KOMaHIHON paboTe 1 B3auMOJCHCTBUIO
C APYTMMH IE€TbMH;

- BKJIFOUCHUC B YPOK HUI'POBLIX MPOLECAYP, KOTOPBIC IMOMOTI'atOT MOAACPKATh MOTHBALTUIO
JeTei K MMOJIYYCHHIO 3HaHPII>i, HaJa)KMBaHHIO IO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIIEHHH B KJIacce,
MMOMOT'arOT YCTaHOBJICHHUIO z[06po>1<enaTean0171 aTMOC(bepr BO BpEMs YpOKa,

- OpraHu3anus IJ.IC(I)CTBa MOTUBUPOBAHHBIX U JSPYAUPOBAHHBIX YUallIUXCA Hald HX
HCYCIICBAKOIIMMU OJHOKJIACCHUKAMH, HOAaroliero MmKOJIbHUKaAM COLHAJIBHO 3HAYUMBIH OIIBIT
COTPpyAHUYCCTBA U B3aMMHOM IIOMOIIIH;

- VHMLIMHAPOBAHME M MOAJEP)KKA MCCIENOBATENBCKOW JEATEIBHOCTH IIKOIBHUKOB B
paMKax pealn3allid UMHU WHJIMBHIYaJIbHBIX W I'PYNIIOBBIX HCCIEN0BATEIBCKUX MPOEKTOB, YTO
JacT  IIKOJIBHUKAM  BO3MOYKHOCTh  MPHOOPECTH  HABBIK  CaMOCTOSATENBHOTO  PELICHMS
TEOPETUYECKON MPOoOJIeMBbl, HaBbIK T'€HEpUPOBaHUS U O(POpPMIIEHHUS COOCTBEHHBIX HJIEH, HaBBIK
YBa)XUTEJILHOTO OTHOIICHHUS K Uy>KUM HUJIesIM, 0OPMIIEHHBIM B pabOTax Ipyrux MccieaoBaTesei,
HaBbIK MyOJIMYHOTO BBICTYIJICHUS NIEpE]] ayIMTOpUEH, apr'yMEHTUPOBAaHUS U OTCTauBaHUs CBOEH
TOYKH 3PEHHUS;

- JICMOHCTPAIHIO 00YYAFOIIUMCS TIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TTOBEICHUS,
MIPOSIBJIICHUST YETIOBEKOIFOOUS U TOOPOCEPACUHOCTH, Yepe3 MOoA00pP COOTBETCTBYIOIIMX TEKCTOB
JUTSL YTEHHUSI, 3a/1a4 JIJIS1 pelIeHUsl, TPOOJIEMHBIX CUTYallui it oOCyKIeHHs B Kiacce.

[Ipu »ddexkTuBHON opraHu3anuu paboOThl MO MOAYIIO TMOJYYUM pe3ynbTaT —
MOTHUBHUPOBAHHOTO K MO3HAHUIO U B3aUMOJCHCTBUIO C IPYTMMH YYaCTHUKaMH 00pa30BaTeIbHBIX
OTHOILEHUH MIKOJIBHUKA, CIIOCOOHOT0 K CAMOPEAIN3aLuU U CaMOOIIPEIEIEHUIO.

JInuHOCTHBIE pE3yabTaThl OCBOCHUS MPOTpaMMbl Ha YPOBHE OCHOBHOIO OOILEro
00pa3oBaHUsl JOCTUTAIOTCSI B EAMHCTBE YYeOHOW UM BOCHUTATEIHHOW NEATEIHHOCTH B
COOTBCTCTBUHA C TpaJII/IHI/IOHHI)IMI/I pOCCHﬁCKHMH COHI/IOK}IJ'H)TypHBIMI/I nu JIyXOBHO -
HpaBCTBGHHBIMI/I IOCHHOCTAMU, HpI/IHHTbIMI/I B O6I.].[CCTB€ HpaBI/IJIaMI/I )41 HOpMaMI/I IIOBCACHUA U
CIOCOOCTBYIOT TPOIlECCaM CaMOTO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHUS, (POPMUPOBAHUS
BHYTPEHHEH MO3ULIUU JTUYHOCTH.



JImuHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOI M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYaOIIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOMCTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH MPYU BBIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B MPOLIECCE 3TOM y4eOHON AesaTeTbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHIIEH C TIO3UIINY HPAaBCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHS O  BELIECTBE UM  XHMHYECKOH  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHWMAaHHS CYIIHOCTH HAYYHOU KapTUHBI MHUPA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3sBUTHSI IPUPOIBI, B3aUMOCBS35X YelloOBeKa ¢ MPUPOJHON Cpesoi, O poJii XUMHUH B TIO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IMOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIOJAaeMbIX IIPOIECCOB U SIBJICHWH, IO3HABATEIILHOM,
UH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYPHhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIIbHON PabOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypoOi, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO W TO3HAHMIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKON EATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HalpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TIOCIEACTBUNA M HENPHUITHE BPETHBIX MPUBBIUEK
(ynorpeOyieHUsT aJKOrojisi, HApPKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBUI
0€301aCHOCTH TTpH O0PANICHUN C XUMHUECKUMH BEIIECTBAMH B OBITY U peaIbHOW KHU3HH;

5) TPy10BOT'0 BOCIIMTAHMS

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii U Tpyaa pa3IudHOro Poja, yBaKEHHE K
TPYAY U pe3yibTaTaM TPYIOBOH NESTEILHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHS MTPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHONH TPAeKTOPUU TPOJOJIKEHUS



o0pa3oBaHusl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHUHU, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHEemHOW MpopecCHOHANBHONW MAEATEeNbHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke€ B CUTYyalUAX, YIPOKAIOLIUX 3J0POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH NIPUMEHSATH 3HAHUS, I0JIy4aeMble IIPU U3YYEHUH XUMMH, J1JIs pEIICHUs 3a/a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJISI NMOBBILIEHUS YPOBHS SKOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISAIOT 3HAYMMBbIE JJs (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTebHbIE YHMBepPcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
PacKpBIBATh CMBICII XUMHUECKUX MTOHATHH (BBIIENIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh
B3aMMOCBSA3b C JAPYTMMHU TOHSTHSIMH), HCIIOJIB30BATh TMOHATUS JUISI OOBSICHEHMSI OTIENIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYKTHBHBIC, JIE€IyKTHBHBIE, [0 AHAJOTHUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

yMEHHUE NMPHUMEHATh B MpoLecce MO3HAHUS MOHATHS (IpeIMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HPeoOpa3oBBIBATH MIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydeOHo-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCAX U SABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

YMEHUE MCIIOJIb30BaTh IIOCTABIECHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA IIO3HAHHUsA, a
Takke B KayecTBE OCHOBBI Uis (OPMUPOBAHUSA THUIIOTE3bl IO TPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHMUII;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPTaHM3ALUU M TPOBEACHHIO YYEHHYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro



pe3ynbTaT, (GopMyIupoBaTh OOOOLIEHHS U BBIBOJBI IO pe3ysbTaTaM MPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

YMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUNYHBIX BUI0B
1 GOopM IPECTABICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJspHAs TUTEpaTypa
XUMHYECKOT0 COJIep KaHusl, ClIPaBOYHbIEe TOcoOuUs, pecypchl UHTEepHETa), KpUTUYECKH OIICHUBATh
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe HHGOpMaIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JIJISl BBIIIOJTHEHHS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OmpeAeEHHOr0 THIA, MPUOOPETEHHE ONbITa B OOJIACTH WCIOIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIaICHUE KYJIbTYpOH aKTUBHOTO HCIOJIb30BAHUS PA3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATH ONTUMANbHYIO (OpMYy MpeAcTaBIeHUs
uH(pOpMallMd ¥ WJUTIOCTPUPOBATh peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJb30BaTh W AHAIMU3UPOBATH B IIpollecce YYEOHOM W HCCIEN0BATEIbCKOMN
JEeSTEIIbHOCTH HH(POPMAIIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOIHON CPEeIbl.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juayjora M (WJIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS MPEACTABIATH TOJYICHHBIC PE3YIbTaThl TO3HABATEIIHLHOM JIEATETLHOCTH B YCTHBIX
W THMCbMEHHBIX TEKCTax; JeJjaTh MPE3CHTAlUI0 PE3yJbTaTOB BBIOJTHEHUS XUMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPATOpPHOW pPAaOOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

yMEHUsI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIILHOU U
MCCJIEIOBATENbCKOM JIEATETHOCTH TIPU PEIICHUH BO3HUKAIONIUX IMPOOJIeM Ha OCHOBE YYETa
o0IIMX MHTEPECOB U COTNIACOBaHMS MO3UIUK (0OCYXIeHHUS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBbI», KOOPJAWHALIUS COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PerynsiTuBHbIe yHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUA:

YMEHHUE CaMOCTOSITENIbHO ONPEAENATh LENH AESITeIbHOCTH, MIAaHUPOBATh, OCYLIECTBIATh,
KOHTPOJIMPOBATh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
HanOoee 3G heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIIbHO
COCTaBJIATh WJIK KOPPEKTHUPOBATH MPEITIOKEHHBINA AITOPUTM JIEUCTBUM TPU BBITIOJIHEHUH 3aTaHUI
C y4éTOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OIIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHOW LEJIH, YMEHUE UCIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, TIPE/JIaraeMble B YCJIOBUH 3aJIaHUM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3ydbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACpPXKAHMUS,
YCTaHOBJIEHHOTO JaHHON (QenepanbHOil pabodeid TporpaMMoil, BBIIEISIOT: OCBOSHHBIC
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaMeTHOW oOnacTu «XUMHSA», BUIBl ACSITENBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K koniy oOydeHus B 8 kjacce mpeaMETHBIE pe3ylbTaThl HA 0Aa30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN
9JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsI MAacca, MaccoBas J0JIs1 XUMUYECKOT0 3JIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas peakiys, Kiaccudukanus
peaxkuuii: peakluu COEIMHEHUS, PEaKLIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLiun
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TETNIOBOM A (PEKT peakuuu, siIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpPHAsl W HEINOJIIpHAas KOBAJICHTHAs CBSA3b, MOHHAS CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIs1 BEIIECTBA (MPOLIEHTHAsI KOHLEHTPAlKs) B pacTBOPE;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M IPUMEHATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBJICHHMS (OpMya BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

OIpesieNiATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIGHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
IIOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas moarpymnma (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003HaueHHsI, KOTopble UMeroTcs B Tabmuie «llepuoanyeckas cucremMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, oO0Ilee 4YHUCIO JJIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHNYECKHE BEIEeCTBA, XMMUUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONUCAHUE TpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAIIEHUH B Pa3IMYHbIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEILLIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

IIPUMEHATh OCHOBHBIE ONEPAllUU MBICIUTEIBHON NEATENBHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMAaTH3AINIO0, KJIacCU(UKAlMIO, BBIABICHHE MPUYMHHO-
-CJIICTBEHHBIX CBA3EH — JUI1 M3Y4ECHMs CBOMCTB BEILECTB U XUMUYECKUX PEAKLIUM,



€CTECTBEHHO-HAY4YHbIE METObI IO3HAHMSI — HAOIIOACHHE, U3MEPEHNE, MOJICIINPOBAHUE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TOCylIol U  J1abopaTOpHBIM
000pyI0BaHMEM, a TaKXe IMpaBHJIaM OOpalleHUsi C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
coOupaHHio Tra3000pa3HBIX BELIECTB (BOAOPOJAa M KHUCIOPOJa), MPUTOTOBICHHUIO
PacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
U TPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPAHK U JpyTue).

K konny oOydeHus B 9 kijacce IpeaMETHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUS, pEaKlUUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE pEaKLUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(koBaJleHTHasi, HOHHAs, MeETAJJIMYecKas), KpPUCTAJUIMUecKas pemeéTka, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakUuu, IMpeleabHO J0IMyCcTUMas
koHneHrpanus [I/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUM U TPUMEHSATH 3TH
MOHSITHUS TIPH ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKHUX PEAKIINN;

ONpEAeNATh BaJCHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHUH Mo QopmynaMm, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEAMHEHMSX, 3apsii HMOHA IO XUMHYECKOU
dopMyrie, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OMMUCHIBATH M XapaKTepu3oBaTh TadnuuHyo Gopmy [leproandeckoit
CHUCTEMbl XMUMHUYECKHX OHJIEMEHTOB: pa3jiuyaTh MNOHATHS «TJaBHas mnoxarpymnmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTbH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKON TaOIHIIe, C YUCITOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa,
o0111ee YnCIIo JIEKTPOHOB U paClpeieiieHne UX MO AJIEKTPOHHBIM CIIOSIM), OOBICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB DJEMEHTOB W WX COCIMHEHHUN B
npejienax MaJlbIX MEePHOJIOB U TJIaBHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);



XapakTepu3oBaTh (OMUCHIBaTh) 0OLIMEe W cHeuuuyeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMUYECKHX PEAKIIHii;

COCTaBJISITh YPABHEHUS 3JEKTPOIUTUYECKON TUCCOLUMAIIMU KUCIIOT, IIeJI04ei U cojei,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, YpaBHEHHS PEaKIUH,
NOJATBEPXKIAIONIMX  CYIIECTBOBAHME TI'E€HETHYECKOHW CBA3M MEXAY BeElIeCTBAMU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 0ajaHca 3TUX PeaKIuii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyIie COeTUHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAMUTH PACUYETHI MO0 YPABHEHHIO XUMHUYECKON PEaKLny;

coOnrofaTh MpaBuia TMOJB30BAaHHUS XHMMHUYECKOM TMOCYnoi u  1abOpaToOpHBIM
o0opyIoBaHWEM, a TaK)Ke IMpaBHja OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMHU T10 BBITIOJIHEHUIO Ta00PAaTOPHBIX XUMUYECKUX OIIBITOB I10 MOTYYSHHIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

IPOBOJUTH PEAKLUH, TOATBEPIKIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHat-, (ocdart-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIC OIEPAIMH MBICIUTEIBHON JESITETbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHCTEMAaTHU3AIlMIO, BBIABICHUE NPUYHHHO-CIIEICTBEHHBIX
CBsi3el — JUId W3Yy4YeHHs] CBOMCTB BELIECTB M XMMUYECKUX PpEaKIUil, eCTeCTBEHHO-
Hay4HbI€ METO/Ibl IO3HAHUS — HAOJI0ACHUE, U3MEpPEHHE, MOIETMPOBAHUE, SIKCTIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE
8 KIIACC

KoanyecTBo 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka
n/n o0pa3oBaTesbHbIE PecypChl
Becero  K/p I/p
1 [Ipenmer xumun. Ponp XuMuM B )KU3HU YeJIOBEKA. Tela v BEIecTBa 1 bubmorexa HOK
https://m.edsoo.ru/ff0d210c
2 [Tonatue o MeTosax MO3HaHUS B XUMUHU 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d227e
3 [Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B 1a0OpaTOPUH U IPUEMBI 1 Bbu6mmoteka [JOK
oOpalieHus ¢ 1abopaTOPHBIM 000PYIOBAHHEM) https://m.edsoo.ru/ff0d23dc
bubmmotexa
4 Yucteie BemecTBa u cMecu. CriocoObl pa3iesicHus: cMecei 1 ITOKhttps://m.edsoo.ru/ff0d2
6ca
[TpakTruyeckas padora Ne 2 «Pa3nenenue cMmeceil (Ha mpuMepe OUUCTKU bubmuotexa [IOK
5 . 1
MIOBapEHHOH COJIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUYECKUX 3JIEMEHTOB 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKoH MMOCTOSIHCTBA COCTaBa BellecTB. XuMuyeckas ¢popmyia. BaneHTHoCTh 1 bubnuoreka
aTOMOB XMMHUYECKHX DJICMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aToMHast Macca. OTHOCUTEIbHAs MOJIEKYJISIpHAsl Macca 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

https://m.edsoo.ru/ff0d323c

12 MaccoBast 10J11 XMMHUYECKOI'0 JIEMEHTA B COEAMHEHUN Bubmotexa [IOK
https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mousb. Mosipaast Macca ll’?tptlr?;j:l;l/(r)rf.GeTS(I)l().orIlf/ffO 45230

14 @u3nyecKue U XUMHUYECKUE SIBICHUSA. XUMUAYECKasl peaKIUs Bubmmorexa IOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U ycinoBHs NPOTEKAHUS XUMHUYECKUX PEAKLIUM Bubmmorexa IOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXPaHEHMs MacChl BEIECTB. XUMHUECKUE YPAaBHEHUS Bubmmorexa IOK
https://m.edsoo.ru/ff0d3b88

17 BLIqHCJIUeHH;[ KOJINYECTBA, MACChI BEILIECTBA I10 YPABHEHUAM XUMHUYECKUX Bbu6moteka [JOK
peakuuii https://m.edsoo.ru/ff0d5708

18 Knaccugukanus XuMuueckux peakuuil (CoeTuHeHNs, pa3IokKeHUs, bubnuoreka [IOK
3aMeleHus, 0OMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIH-3HIMKIONEAUCT. O600IIEeHNe U bubmuoteka [IOK
CHCTEMATH3alHs 3HAHWI https://m.edsoo.ru/ff0d40c4
20 KontponsHast pabora Nel o teme «BemiecTBa 1 XUMAYECKHE PEAKIIAN E:tlssj,j:l;l/?nT.eg;asc])Jc;)(.)rIlj/ffO 44290

21 Boznyx — cmecs razos. Cocras Bo3nyxa. Kucnopon — aneMeHT u mpocroe bubmuoteka [IOK
BenecTBo. O30H https://m.edsoo.ru/ff0d448e

99 dusnueckue U XMMUYECKHEe CBOMCTBA KHCIOPoa (peakliuu OKUCIICHUS, bubmuoreka [IOK
ropenue). [lonarue 06 okcumax https://m.edsoo.ru/ff0d4614

93 CriocoObl MmosTydeHus: KUCI0po/ia B J1a0OpaTOPUH U MPOMBIIIIIEHHOCTH. bubmuoreka [JOK
[MpumeHeHue KUCIOpOaa https://m.edsoo.ru/ff0d497a

24 TennoBoit 3¢ ekt XuMUUECKOH peaklnu, MOHATHE O TEPMOXUMHUYECKOM bubmuoteka [IOK

YpaBHCHHHU, 3K30- U SOHAOTCPMHUYCCKUX PCAKIHAX

https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d448e
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TormBo (HedTh, yroias U MeTaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro

bubnunoreka LIOK

25 [IPEIOTBPAICHHS https://m.edsoo.ru/ff0d4c4a

26 [Ipaktuyeckas padora Ne 3 o teme «llomydenue u cobupanue KUCIOPOAa, Bu6muoteka [JOK
U3Y4YCHHUE €r0 CBOICTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopon — snemeHT u npocToe BewecTBo. Haxoxaenue B npupoje bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

28 dusnyueckue 1 XUMUUECKHE CBOMCTBa Bojopoa. [I[puMenenne Boopoaa bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KUCIIOTaX U COJSAX Bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2

30 CrniocoOsI motyueHus: BOAOPOa B 1aboparopuu bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

31 [Ipaktuyeckas padora Ne 4 o Teme «Ilomyuenue u codnupanue Bogopoa, Bbu6mmoteka [JOK
U3Y4YCHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MounsipHblii 00BEM ra3oB. 3akoH ABOrajpo E:tlssj,j:l;l/?nT.eg;asc])Jc;)(.)rIlj/ffO d542¢

33 Brruucnenus o6béma, KoaneCT"Ba BELIECTBA rasa o €ro N3BECTHOMY bubmuotexa [IOK
KOJIMYECTBY BEIIECTBA WIN 00BEMY https://m.edsoo.ru/ff0d55a0

34 Boruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO PEAKI[MU Ha OCHOBE 3aKOHA bubmmoreka HOK
00BEMHBIX OTHOIICHHI Ta30B https://m.edsoo.ru/ff0d5708

35 du3nyeckre 1 XUMHUUECKHE CBOMCTBA BOJEI bubmmorexa [TOK
https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [ToHsITHE 00 MHIMKATOPAX Bubmmorexa HOK
https://m.edsoo.ru/ff0d59e2

37 Bona xak pactBoputens. HacsleHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. bu6muoreka [JOK
MaccoBas 107151 BEIIeCTBa B pacTBOpE https://m.edsoo.ru/ff0d5b40

38 [IpakTruyeckas padora Ne 5 mo teme «IIpuroToBieHne pacTBOpoOB C bubmuoteka [IOK

OnpeAeIEHHON MacCOBOM JI0JIE€H PAaCTBOPEHHOTO BEIIECTBA

https://m.edsoo.ru/ff0d5eba
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bubnunoreka LIOK

39 KonTponbnas padota No2 mo teme «Kucnopon. Bomopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCU(pUKAIMsI, HOMEHKIIATypa bubmnorexa LIOK
https://m.edsoo.ru/ff0d664e
41 [Tonyyenne u XMMHUYECKHE CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmuorexa [IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMsI: cOCTaB, KIacCU(pHUKAIKs, HOMEHKIIAaTypa Bubmmorexa IOK
https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA OCHOBAaHUI Bubmmorexa HOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubamorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, COCOObI MOTYYEHUS, XUMUYECKHE bubmmoreka HOK
CBOMCTBa https://m.edsoo.ru/00ad9474
47 [TpakTuueckas pabora Ne 6. PemieHne skcepuMeHTaNbHBIX 33724 110 TeMe bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUMHEHHI https://m.edsoo.ru/00ad9b7c
48 I'enernueckas cBS3b MEXAY KJacCaMHU HEOPTaHUUECKUX COCIUHEHUM bubmmorexa LIOK
https://m.edso0.ru/00ad9a50
49 O06o0meHne 1 cucTeMaTu3aIys 3HaHuH Bubmmorexa HOK
https://m.edsoo.ru/00ad9ch2
50 Kontponsnas padora Ne3 o teme "OCHOBHBIE KJIacChl HEOPTaHHMUECKUX bubmuoreka [IOK
coeuHeHui" https://m.edsoo.ru/00ad9ela
51 [IepBbie NOMBITKY KIACCU(PUKAIUU XUMUYECKUX J1eMeHTOB. [loHsTHE O bu6muoreka [JOK
IPYIIax CXOMHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [lepuonnueckuit 3akoH u [leproguueckas cucteMa XMMUYECKHX 3JIEMEHTOB bubnmnorexa [JOK

. . Menneneena

https://m.edsoo.ru/00ada52c
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bubnunoreka LIOK

>3 Heprozsi, rpymrsi, NOArpy TS https://m.edsoo.ru/00ada52c

o4 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnsl bubmnorexa LIOK
https://m.edsoo.ru/00ada342

55 CtpoeHue 2JIeKTPOHHBIX 000J1049€K aTOMOB 31eMeHTOB [lepronnueckoi bubmuorexa [IOK
cucremsl J[. 1. Menpeneena https://m.edsoo.ru/00ada6bc

56 XapakTepUCTUKA XMMUYECKOT0 3JIEMEHTA 110 €T0 IIO0JIOKEHUIO B Bbu6muotexa [JOK
Iepuomuueckoii cucreme JI. 1. Menneneesa https://m.edsoo.ru/00ada824

57 3nauenue [lepuoguyeckoro 3akoHa Jjist pa3BUTHs HAYKH U npakTuku. . U. bubmmoreka [JOK
MeneneeB — yu€Hblii, TIeJaror U rpaXK1aHuH https://m.edsoo.ru/00ada96e

58 DNEKTPOOTPUIIATEILHOCTh ATOMOB XUMUYECKUX AIIEMEHTOB bubmmorexa LIOK
https://m.edsoo.ru/00adaab8

59 HNonnas xumuyeckas CBs3b brbmmorexa LIOK
https://m.edsoo.ru/00adac34

60 KoBasienTHas OJIsipHAst XUMUYECKasi CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8

61 KoBanentHas HemonspHas XuMU4eckas CBSI3b bubmmorexa LOK
https://m.edsoo.ru/00adaab9

bubmuoreka [JOK
62 Crenetth OkHCIeHis https://m.edscL:c;).ru/OOadae28

63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH bubmorexa HOK
https://m.edsoo.ru/00adb076

64 OkuCIUTENU U BOCCTAHOBUTENH Bubmmorexa LIOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue aToma. XUMHUYECKasi CBSI3b)» ﬁggi?;;é;iiﬂﬁlo 0adbA86

66 PesepBHEI ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA bubmmorexa LIOK

https://m.edsoo.ru/00adb33c
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67 PesepBublii ypok. O000LIEHHE U CHCTEMATU3ALKS 3HAHUI 1 Bubmuorexa IIOK
P YPOr. H B https://m.edsoo.ru/00ad9ch2

68 PesepBHEIil ypok. O0001IEHUE U CUCTEMATU3ALUAS 3HAHUN 1 bubmmorexa [IOK
p YPOK. m 1 https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoka Beer oOpa3oBaTe/ibHbIE pecypchl
Kp /p
0
1 Ilepuonnueckuii 3akoH. Ilepuonuyeckas cucrema XUMHUECKUX 1 bubnuorexa [IOK
snemenTos /. 1. Menpeneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHX 3JIEMEHTOB I1EPBBIX 1 bubnuoreka [IOK
TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 Bubmmorexa HOK
https://m.edsoo.ru/00adb7e2
4 Buapl XUMU4ecKo# CBSI3U U TUIIBI KPUCTAJUIMYECKUX PEIIETOK 1 Bubmmorexa IOK
https://m.edsoo.ru/00adbac6
5 KonTponbnas padota Nel no teme «IloBropenue u yriydieHue 3HaHui 1 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»
6 Knaccudukanys XuMHUecKUX peakiyii o pa3IudyHbIM IpU3HAKaM 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
2 ITonsATHE O CKOPOCTU XUMHUYECKOM peakuu. IIoHsaTHEe 0 TOMOre€HHBIX U 1 bubmuoteka [IOK
TeTePOTeHHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
3 [TonsTHe 0 XMMHYECKOM paBHOBeCHH. DAKTOPHI, BIUSIONIUE HA CKOPOCTh 1 bu6muoreka [JOK
XUMUAYECKON peaKkIiy 1 MOJI0KEHNE XUMHUUECKOTO PABHOBECHS https://m.edsoo.ru/00adc28c
9 OKuCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIUN 1 bubmorexa [IOK
https://m.edsoo.ru/00adcade
10 Teopust snexTponuTHaeckoi qucconnanu. CUiabHbIE U clladble 1 bubmuoreka [IOK

QJICKTPOJIUTHI

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

1 Horiete ypasHeriti pearuit https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KHCIOT M OCHOBAaHH B CBETE MPECTABICHUN 00 Bu6muoteka [JOK
ANEKTPOIUTUICCKON JUCCOIMAIIH https://m.edsoo.ru/00add5d8
XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 bub6nmoreka [IOK
13 .
AJIEKTPOJIMTHIECKOM TUCCOIIHALINN https://m.edsoo.ru/00add8b2
14 [TonsiTue o runponuse conen Bubmmorexa IOK
https://m.edsoo.ru/00add9d4
15 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH bubamorexa LIOK
https://m.edsoo.ru/00addd12
16 IIpakTryeckas pabora Ne 1. «Perienne skcriepuMeHTAIbHBIX 3a]1a4» Bubmmorexa IOK
https://m.edsoo.ru/00addbfa
17 KonTponbnas padota Ne2 no teme «1eKTpOIUTUYECKAS AUCCOLIALIHS. Bbu6mmoteka [JOK
XUMHYECKUE PEAKIUHU B PACTBOPAX)» https://m.edsoo.ru/00addecO
18 OO6m1ast XxapakTeprCTHKA raJJOTeHOB. XMMUYECKHE CBOMCTBA HA TIPUMEPE bubmuoreka [IOK
XJiopa https://m.edsoo.ru/00addfe2
19 Xnoposonopos. ConsiHas KUCIO0Ta, XMMUYECKHE CBOMCTBA, OJyYEeHHUE, bubmuoreka [IOK
pUMEHEHHE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabora Ne 2 o teme «llomyueHue coiastHONW KUCTIOTHI, bubnmnoreka HOK
u3y4yeHue e€ CBOMCTBY https://m.edsoo.ru/00ade348
Bbruuciienus no ypaBHeHUSIM XUMHUECKUX PEAKLUH, €CIIM OJIUH U3 bubmuoreka [IOK
21
PEareHTOB JIaH B N30BITKE https://m.edsoo.ru/00ade488
bubnmnorexa LIOK
22 OOm1as xapakrepucTka 31eMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
93 AnnotponHslie Monupukanuu cepbl. HaxoxxaeHue cepbl U € coeIMHeHUN bu6muoreka [JOK
B TIpUpoJie. XMMHUYECKUE CBONCTBA CEPhI https://m.edsoo.ru/00ade64a
. bubnmnorexa [JOK
24 CepoBoopo/i, cTpoeHue, Gpu3nyecKkue 1 XuMU4ecKiue CBONCTBa

https://m.edsoo.ru/00ade802
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Oxcunpl cepol. CepHast KHCIOTa, PU3MYECKHE U XUMUYECKUE CBOMCTBA,

bubnunorexa LIOK

25 [IPUMEHCHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIINH, JIeKAIINE B OCHOBE IMTPOMBIIIJICHHOTO CII0co0a
26 MIOJIy4EHUs cerr)mop”lll KI/ICJIOTBI.H_IXI/IMI/IIIGCKOC 3§Fp$I3HeHI/IC OKpYy>Karolen Bubmmorexa IOK
https://m.edsoo.ru/00adec8a
CpeIbl COCTMHEHUSIMU CEPhI
27 Brruncnenme MaccoBoii 10711 BbIX0/1a MPOAYKTA PeaKIuu bubmmorexa LIOK
https://m.edsoo.ru/00adec8a
28 OO1as xapakTepucTuka 31eMeHTOB VA-Tpynibl. A30T, bubnnoreka [JOK
pacrpocTpaHeHHE B IPUpPOIe, GU3NUECKHUE M XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adeea6
29 AMMUak, ero GuU3MYECKrue 1 XUMUICCKUE CBOMCTBA, TIOJTYyYCHHUE U bubnunoreka LIOK
PUMCHEHHE https://m.edsoo.ru/00adf004
30 [TpakTuueckas padora Ne 3 no teme «llomyyeHne amMmmuaka, U3y4eHue ero bubnnorexa [JOK
CBOMCTB» https://m.edsoo.ru/00adf180
31 A3OTHAas KUCOTa, €€ (Pu3nUecKre U XUMUYECKHE CBOMCTBA Bubmmorexa IOK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS B KQUECTBE MUHEPATHHBIX
32 yaoOpeHui. XI/IMI/I‘-IE)CKOG 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl ’ bubnuorexa LOK
https://m.edsoo.ru/00adf518
COCTMHEHUSIMH a30Ta
33 ®ocdop. Oxenn pocdopa (V) u pochopHas kucnora, pUsHnuecKue u bubmuoreka [IOK
XMMHUYECKHE CBOMCTBA, MOTYYCHUEC https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue ocdaToB B KaueCTBE MUHEPATHHBIX YAOOPEHUH. bubnnorexa [JOK
3arps3HeHne NpUPOIHON cpebl pochaTamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHre B IpUpoie, GU3HIECKUE U XUMUUECKHIE bubnuotexa [JOK
CBOIiCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunsl yriaepona, ux (pu3nveckre U XUMUYECKHE CBOMCTRA. bubmmoreka [JOK
DKkoyornyeckue mpoOJIeMbl, CBA3aHHBIC C OKCUI0M yriepona (1V) https://m.edsoo.ru/00adfebe
N bubmuoreka [{OK
37 VYronbHast KUCIOTA U €€ CONu

https://m.edso0.ru/00ae006¢
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38 [Tpaktuyeckas padora Ne 4 mo teme "[loydenue yriekucaoro rasa. Bu6muotexa [JOK
KauectBenHast peaxiius Ha KapOoHAT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O Bu6muoteka [JOK
COCIMHEHUSIX yIIIepo/ia https://m.edsoo.ru/00ae054e
40 Kpemnuwii u ero coequHeHus bubmmorexa OK
https://m.edsoo.ru/00ae080a
41 [TpakTuyeckas pabora Ne 5. Pemenne sKkCriepuMeHTaIbHbIX 33134 110 Bu6muotexa [JOK
TeMe «BakHelre HeMETAIUIbl U UX COCAUHEHUSD) https://m.edsoo.ru/00ae0bf2
Kontponbnas padota Ne3 no teme «BakHelime HeMeTauibl U UX bubmmoreka [JOK
42
COCIMHCHUS» https://m.edsoo.ru/00ae0el8
OO0m1as xapakTepUCTUKA XMMUYSCKUX 3JIEMECHTOB — METaJUIOB.
43 MGI:aJIJII/I‘II;CKaHpCB}ISL 1 METaJUIMYecKask KpUCTAJIMYeCcKas pemeTka. bubmmorexa LIOK
. https://m.edsoo.ru/00ae103e
®du3nyecKkue CBOMCTBA METAJIIIOB
m XUMUYECKHE CBOWCTBA METAIIIIOB. DJIEKTPOXUMHUUECKUM sl HAIPSKEHUN Bbu6moteka [JOK
METaJIOB https://m.edsoo.ru/00ae1156
O6mrue crmocoOs! mosrydenust MmetaioB. CruraBel. Beraucnenus mo
45 ypaH;HeHmIM XI/IMI/I‘IC(?]I:{I/IX peakIuii, €ciii OANH U3 PEareéHTOB COJNICPKUT bubamorexa LOK
’ https://m.edso00.ru/00ae1156
puMecH
46 [TonsTHE O KOPPO3UM METAIIIOB Bubmmorexa HOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIEe METAIITBI bubmoreia LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KATTUS bubnmorexa LOK
https://m.edsoo.ru/00ae14b2
49 IIlenoyno3eMeabHbIe METAJUIbI — KaJabIIUM 1 MarHui bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
. bu6nunorexa LIOK
50 Baxuelinme coenMHEHNS KAJIbIU

https://m.edsoo.ru/00ael15e8
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51 O06o01IeHre U cHCTeMaTU3alus 3HAHUN
52 JXKEcTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs Bubmmorexa HOK
https://m.edsoo0.ru/00ae1886
53 [IpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI 1 METOIBI €€ bub6nmoreka [IOK
ycrpanenus" https://m.edsoo.ru/00aelae8
. bubnunorexa LIOK
>4 AdtromiHil https://m.edsoo.ru/00aelc64
55 AMoTepHBIC CBOHCTBA OKCHJIA U THIPOKCHIA bubmroreia LIOK
https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
o Aeneso https://m.edscL)E).ru/Oan1d86
57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxemnesa (111) ﬁggg?;:ﬁ%;asiiﬁlo 0363566
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
59 ITpakTryeckas pabora Ne 7. PemeHue sKkcriepuMeHTaIbHbIX 331a4 110 bubmuoreka [IOK
TeMe «BakHele MeTaJuIbl U X COSIUHEHUS https://m.edsoo0.ru/00ae3de8
o | Do e e e, o v
MACCOROI 01TH BEIX0A MPOAYKTA PEaKIu https://m.edsoo.ru/00ae1750
61 O0o001IeHNe U CHCTeMAaTH3aINs 3HAHUN
62 KonTponbnas pabora Ne4 mo Teme «BaxxHei1ne MeTalbl U UX
COCTUHEHUS
63 BemecTBa 1 MaTepualbl B MOBCEHEBHOM KH3HU YeIOBEKa bubnmorexa LOK
https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPeIb Bubmmorexa LIOK

https://m.edso0.ru/00ae4270
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bubnunorexa LIOK

65 Pointb XUMUM B pellICHUH YKOJIOTHUECKUX MPOoOIeM 1 https://m.eds00.ru/00ae4270

66 PezepBHblil ypok. O000IIeHNE U CUCTEMATH3AIHS 3HAHU T 1 ﬁ:tﬁ::?/?ﬁi;i?rljlo 0ae0d0a

67 PesepBHbIil ypok. O6001ICHIE ¥ CHCTeMAaTH3allus 3HAHUH 1 ﬁgggjﬁg%;iilorﬁ/o 0adb33c

68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA 1 ﬁ;g::?/(;:é;ii?ﬁ/ 00ad9ch?
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