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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI
OCHOBHOT'O 00111eT0 00pa3zoBanus, npeactaBieHHbIX B PI'OC OO0, a Takxke Ha OCHOBE
benepasibHOM paboyeil mporpaMMbl BOCIIUTAHUS U C YUYETOM KOHUENIUHU MPENojaBaHUs
yueOHOro mnpenMera «XuMus» B 00pa3oBaTelIbHBIX oOpraHu3auusx Poccuiickoi
Oenepauun. Pabowas mporpamma chopmupoBaHa C yderoM pabouyed MporpamMMel
BOCIIUTAHUS, IPU3BaHA 00ECIIEUUTh TOCTHKEHHUE IMYHOCTHBIX PE3YIbTaTOB.

BocnurarensHbI MOTEHIIMAT IPEIMETA «XUMHES PEATU3YEeTCS Yepes:

® IPHUBJICUCHUE BHUMAaHHUS OOYYarONIUXCs K IEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha
ypOKax SIBIIGHUW, OpraHU3alMi0 MX paboThl C MOJy4yaeMOW Ha YpOKE COLMAIbHO
3HAUUMOM HHGpOpMallMe — HWHULUMUPOBAHUE €€ OOCYXKJCHHs, BbICKA3bIBAaHUS
00y4aronMMuUCs CBOEr0 MHEHHUSI 110 €€ TTOBOJY, BRIPAOOTKHU CBOETO K HEW OTHOILICHHUS;

® JIEMOHCTpalMI0 OO0y4YalIIUMCs TPUMEPOB OTBETCTBEHHOI'O, T'PAXKIAHCKOIO
MOBEJICHUS, TIPOSBIICHHUSI YETOBEKOIIOOMS W JOOpPOCEPACYHOCTH, depe3 Moa00p
COOTBETCTBYIOIMX TEKCTOB JIJISI YTCHHWS, 3a7a4 ISl PEIICHUs, TPOOJIEMHBIX CUTYyaIuit
TUTsI OOCY’KIEHUS B KJIACCE;

® [PUMEHEHHWE Ha YypOKax HMHTEPAKTHUBHBIX (opM padoOThl ¢ OOy4arOUMMUCH:
WHTEJUICKTYalTbHBIX urp, CTUMYJIUPYIOITIX M03HABATEILHYIO MOTHBAIIHIO
oOydaromuxcsi; JUJaKTUYECKOro TeaTpa, TJe IMOJy4YeHHbIe Ha YPOKE 3HaHUs
OOBITPBIBAIOTCS B T€ATPAIBHBIX MOCTAHOBKAX; TUCKYCCHIi, KOTOpPBIE AI0T 00Yy4arOIUMCs
BO3MOXKHOCTh TPUOOPECTH OIBIT BEACHHUS KOHCTPYKTUBHOTO JHAJIOTa; TPYIIIOBOMN
paboThl wiauM pabOThl B Mapax, KOTOpbIE ydaT OOYyYaroIIMXCs KOMaHIHOW pabore u
B3aUMOJICUCTBHIO C APYTHUMH O00yUarOIIUMICS;

® UHUIIMAPOBAHUE U TOACPKKY UCCIEAOBATEIIbCKON IS TEIIbHOCTH 00YJaIONNUXCs B
paMKax peain3aluy UMW UHAUBUYAIbHBIX U TPYIIOBBIX UCCIEIOBATENbCKUX MPOEKTOB,
YTO J1aCT 00YyYaromMMCsl BO3MOKHOCTh MMPHOOPECTH HABBIK CAMOCTOSITEILHOTO PELICHUS
TEOPETUUECKON MpOOIeMbl, HaBBIK T'€HEPUPOBaHUS U O0GOPMIICHHUS COOCTBEHHBIX UIEH,
HAaBBIK YBOKUTEIHLHOTO OTHOIIEHUS K UYyXKUM UM, OPOPMIICHHBIM B paboTax Apyrux
uccaenoBareNield,  HaBBIK ~ MyOJMYHOTO  BBICTYIUIGHHS — Tepel  ayJduTOpHEH,
apryMEHTHUPOBAHUS ¥ OTCTAaWBAHKS CBOCH TOYKU 3PCHUS,

[Tporpamma mo XxuMuu Ha€T MpENCTaBICHUE O LEJsIX, OO0MIel cTpaTteruu oOydeHus,
BOCIIUTAHUS U PA3BUTHS 00YUYAIOMIMXCS CPEACTBAMU YI€OHOTO IPEMETa, YCTAHABITUBACT
o0s13aTeNbHOE TPEAMETHOE COJACpIKaHHe, IMPEIyCMAaTPHBAET pPACHpPEACICHUE ero Io
KJ1accaM U CTPYKTYPHPOBAHUE IO pa3/iesiaM H TeMaM IPOrpaMMBbl 10 XUMHH, ONPEAesieT
KOJIMUECTBEHHBIE M KAaYECTBEHHBIC XapaKTEPHCTUKU COACPKAHHS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh ~ M3YYEHUS  XMMHUU €  Y46TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTHMKH Y4eOHOTO Ipolecca, BO3PACTHBIX OCOOEHHOCTEH
00YyYaroUIMXCsl, OMpEeAeNsieT BO3MOXKHOCTH IpeaMeTa Uil pealu3alid TPeOOBaHUH K
pe3yJbTaTaM OCBOCHHUSI OCHOBHOW 00pa30oBaTEeNbHOW MPOTrpaMMbl HA YPOBHE OCHOBHOTO
oOmiero o0pa3zoBaHus, a TakKe TPeOOBaHUI K pe3yibTaraM OOy4YeHHUs XUMUHU Ha YPOBHE
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1eJne U3ydeHusl MpeAMeTa U OCHOBHBIX BHUJIOB y4e€OHO-ITO3HABATEIBHON JESTEIbHOCTH
00y4aroLerocsi 0 OCBOCHUIO y4eOHOT0 COAEpHKaHUS.

3HaHWE XMMHMHM CIYXKUT OCHOBOM aisi  (OPMUPOBAHMS  MHUPOBO33PEHHUS
oOy4arolerocsi, €ro MpeacTaBiICHUl 0 MAaTepUaJIbHOM E€AMHCTBE MHpPA, BaXKHYIO pOJIb
UrparoT (opMHUpYyEMbIE XUMHUEH MPENCTABICHUS O B3aUMOIIPEBPAILIEHUAX SHEPTUU U 00
HBOJIIOLIMU BEILECTB B MPUPOJE, O MYTSAX PEUICHUs IN00aIbHBIX MPOOJIEM yCTONYUBOIO
pPa3BUTHS 4YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, MUILEBOW M DKOJOTHYECKOH
0e30MacHOCTH, TPOOIIEM 3IPaBOOXPAHEHUSI.

N3yuenune xummu:

CHOCOOCTBYET peaju3alii BO3MOXKHOCTEW [UIsI CaMOpa3BUTHUS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 001Iel 1 PYHKIIMOHATBHON TPAMOTHOCTH;

BHOCUT BKJaJ B (OpPMHpPOBaHME MBIIUJICHUSI U TBOPYECKHX CHOCOOHOCTEM
oOy4aroluxcsi,  HAaBBIKOB ~ HMX  CAMOCTOSITENIbHOM  y4eOHOM  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX W  HUCCIEJOBATEIbCKUX  YMEHMH, HEOOXOIMMBIX Kak B
[IOBCEITHEBHOM JKMU3HHU, TaK U B NPOPECCUOHATBHOMN AESTEIbHOCTH;

3HaKOMHUT CO CleUU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI L[EJOCTHOTO
B3IJIJa HA E€QUHCTBO IPUPOABI M YEIOBEKA, SBISAETCS OTBETCTBEHHBIM JTallOM B
(OpMHPOBAHNUN ECTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4arOIIUXCS;

CHoco0CTBYET (POPMHPOBAHUIO LIEHHOCTHOI'O OTHOILIEHUSI K €CTECTBEHHO--HAyYHBIM
3HAaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOH BKJaJ B 3KOJOTMYECKOE OOpa3oBaHME
00yJaroIImXcsl.

JlanHple HampaBieHHs] B OOYYEHMHM XHUMHHM OOECIEYMBAIOTCS CHELHPHUKOMA
CoJiepKaHusl y4eOHOro MpeaIMeTa, KOTOPhIN SBISETCS MEeJaroruuecku aganTHpOBaHHBIM
OoTpakeHHeM 0a30BOI HAyKU XMMUU Ha OTPeeIEHHOM JTarne e€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHHsS OPHEHTUPOBAH Ha
OCBOEHHE OOYyYaIOIIUMHUCS CHCTEMbl T€PBOHAYAIBHBIX TOHATUA XHUMHH, OCHOB
HEOPraHWYECKOM XMMHMHU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHITHM OpraHU4eCKOU
XUMUHU.

Crpykrypa coaepxaHUs NporpaMMmbl IO XHUMUU C(OpPMHUpPOBaHA Ha OCHOBE
CUCTEMHOTO0 Noaxoza k e€ nyueHnuro. ConepkaHnue CKIaaAbIBACTCS U3 CUCTEMBI IIOHITUM
O XMMHUYECKOM 3JIEMEHTE U BELECTBE U CUCTEMBI MOHATUN O XUMHUECKOH peakiuu. Ooe
OTH CUCTEMBI CTPYKTYPHO OpPraHM30BaHBI IO NPUHLUITY IOCJIEAOBATENBHOIO Pa3BUTHUSA
3HAHUM HA OCHOBE TEOPETUYECKUX IIPEICTABICHNUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa /I. 1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XMWY,

— Y4YE€HUs O CTPOCHUU aTOMa U XUMUYECKOH CBSA3H;

— MPEACTABICHUHN 00 3IEKTPOTUTHUECKON TUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernyeckne 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IOIYYEHHBIX U
OCMBICJIEHHBIX (DAaKTOB, pPa3BUBAIOTCS MOCIIEIOBATENILHO OT OJHOIO YPOBHS K APYyromy,
BBIMIONHAS (PYHKIMM OOBSCHEHUS U TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHHUS H
BO3MOKHOCTEHN MPAKTUYECKOT0 NPUMEHEHHS U MOJYyYEHHUS U3yYaEMbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHAYECKOM COCTABIIAIOLIEH HAYYHOU KAPTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOW IIPUPOJIBI,
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LIEHHOCTHOTO OTHOIIICHUS! K HAYYHOMY 3HAHUIO U METOJ[aM MO3HaHus B Hayke. M3yueHue
XUMUU IPOUCXOUT C MPUBJICYEHUEM 3HAHUI U3 paHee U3YUEHHBIX yUeOHBIX MPEIMETOB:
«Oxkpyxatomuii Mup», «buoisorus. 5—7 kinacce» u «Pusmnka. 7 Kiacey.

[Ipy u3ydeHHH XUMUU TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUN OCHOB XUMHUYECKOM
HayKd Kak oOO0JacTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW EeATeNbHOCTH
YeJloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajadya ydeOHOTO
npeiIMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMbl XMMUYECKHX 3HAHUN — BaKHEMILINX
(GakToOB, MOHATUMN, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHHM, AOCTYMHBIX 0000IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, S3bIKa HAYKH, B TMPUOOIICHHH K HAYyYHBIM METOJaM
MO3HAHUS TPU W3YYCHUW BEIIECTB W XHMHYECKUX peaknuii, B (OpMUPOBAHUU U
Pa3BUTHHU TIO3HABATEIBHBIX YMEHUW W WX NMPUMCHEHHH B Y4eOHO-ITO3HABATEIBHOW W
y4eOHO-UCCIIeI0BATENbCKON ASITENbHOCTH, OCBOGHUH MPaBUil 0€30MacHOr0 OOpaIieHus
C BEIIECTBAMHU B TOBCETHEBHOM KU3HMU.

[Ipu n3yyeHun XMMHUHA Ha YPOBHE OCHOBHOTO 00I1IEr0 00pa30BaHus BaXKHOE 3HAUCHHE
npuoOpesd Takue 1elu, Kak:

— (dopMHUpOBaHHWE  WHTCIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHUS HA CUCTEMATHYECKOE MPHUOOIIEHHE O0Yy4aloIUXCcs K
CaMOCTOSITEIIbHON TI03HABATEILHON JIESITEIbHOCTH, HAyYHBIM METOJaM IIO3HAHWS,
(hOpMUPYIONTUM MOTHBAIIAIO M PA3BUTHE CTIOCOOHOCTEH K XUMHUH,

— o0ecreueHne yClIOBHUM, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YUYaIOIIUMHUCS OIbITa
pPa3HOOOpa3HOW JESTENbHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIN ), UMEIOIUX YHUBEPCAIbHOE 3HAYCHUE ISl PA3IMYHBIX BUIOB
NEeSTENbHOCTH;

— (hopmupoBanue o0mIeH PyHKITMOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B
TOM YHUCJIE YMEHUN OOBSICHSATH W OIICHUBATH SIBICHUS OKPYXKAIOIIETO MUPA, UCIIONB3YS
3HAHWS W ONBIT, MOJYYEHHBIE MPU H3YYCHUU XUMHUHU, MPUMEHSATH HX TMPU PEIICHUH
po0JIeM B TOBCEAHEBHOM KU3HU U TPYIOBOU JEATEILHOCTH;

— (QopMupoBaHUE Yy OOYYaIOIIMXCS TYMAaHUCTUYECKUX OTHOUIEHUH, MOHUMAHMUS
IIEHHOCTH XUMHUYECKUX 3HAHUN JUIsi BBIPAOOTKH DKOJIOTHYECKH IEJIeCO00pa3HoOTo
NOBEACHUS B OBITY U TPYJOBOU NEATEILHOCTH B LEJSX COXPAHEHHS] CBOETO 3/I0POBbS U
OKPYKArOIIEH IPUPOJHOU CPELBI;

— pa3BUTHE MOTHBAMM K OOYYEHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHMS OOIICYEIOBEYECKUX LEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BbIOOPY NMPOGUIIS U HAPABICHHOCTH JaJIbHEHUIIIEro 00yyeHus.

OOmiee 4MCIO YacoB, OTBENEHHBIX I M3YyYCHHs] XMMHH HAa YPOBHE OCHOBHOTO
obmero oopazoBanus, coctapiseT 136 dacoB: B 8 kiacce — 68 gacoB (2 4aca B HEJENi0),
B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/bHbIC XUMHYECKHE TOHATHS

IIpenmer xumuu. Posib XMMHUUM B KU3HU 4Ye€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BellecTBa. PU3NMUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSAHUE BellecTB. [lonsATHE O
METO/Iax MO3HaHUs B XuMuU. YucTele BeniecTBa U cmecu. CriocoObl pa3iesieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XMMHYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUUYECKUX AJIEMEHTOB.
IIpocTeie U ClOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BalleHTHOCTH aTOMOB XHWMHUYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHocuTenbHas aTomHas Macca. OTHOCUTENIbHAs
MOJIEKYJIIpHas Macca. MaccoBast 0J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHNUU.

KomnuectBo BemectBa. Mouib. MonsipHast Mmacca. B3auMOCBs3b KOJIMUECTBA, MACCHI U
Yyclia CTPYKTYPHBIX €IMHHUI[ BemiecTBa. Pacu€rel mo QopmyraM XHUMHYECKUX
COCIMHEHU.

Pu3N4eCKUe U XUMMHUUYECKUE SIBJICHUS. XMMHUUYECKas peakuus U €€ MpU3HaKh. 3aKOH
COXpaHEHUs MacChl BelIECTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus XMMUYECKUX
peakiuii (coequHEeHUs, pa3IOKEeHUs, 3aMeIleHusI, 0OMeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOM TOCYZ0i, mpaBuiamMu paboThl B jabopaTopuu M
npuémamu oOpaileHuss ¢ JabopaTopHbIM OOOPYJOBAaHMEM, H3YyYEHHE U OINHCAHHUE
(U3UYECKUX CBOWCTB OOpAa3IOB HEOPTAHMYECKUX BEIIECTB, HAOMIONCHHE (DU3UISCKUX
(ru1aBlIeHHE BOCKA, TassHUE JIbJ1a, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHJICHCALUS
BOJAbI) M XHMHYECKMX (TOpPEHHE CBEYHM, NPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCIOTOM) SIBJICHHM, HAOJIOJeHHE M OMHCAHHWE MPU3HAKOB
MIPOTEKAaHUSl XUMHUYECKHX peakUuil (pas3yioKeHUe caxapa, B3aWMOJIECHCTBUE CEPHOMI
KHCIIOTBI C XJIOpUIOM Oapusi, paznoxenue ruapokcuna menu (I) mpu HarpeBanum,
B3aMMOJICUCTBHE Xene3a ¢ pactBopoM conu mean (II), usyuenue crmocoOoB pasmaerneHus
CMeced: C TMOMOIIbI0 MarHuta, QuUIbTPOBAHME, BbINAPUBAHUE, JIUCTUILIALIMS,
xpoMarorpadusi, IpoBeJIEHNEe OYUCTKA MOBAPEHHOM COJIM, HAOJIOJCHHE U ONMUCAHUE
pEe3yJbTaTOB MPOBEACHUS ONBITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacCHhl,
CO37[aHUE MOJIeNIel MOJIEKYJ (1IaPOCTEPHKHEBBIX).

Baxkueiume npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — 351eMEHT U IPOCTOE BELIECTBO.
Haxoxnaenue xucnopoga B mpupoje, Gu3NYecKne U XUMHUYECKHE CBOMCTBA (peakiuu
ropeausi). Oxcunpl. Ilpumenenue kucnopona. CrnocoObl TOTyYEHHS KHUCIOpOJIa B
naboparopud M TPOMBINUIEHHOCTH. KpyroBopor kucimopona B mnpupoge. O30H —
aIJIOTPOTIHAS MOAU(DUKAIINS KUCIOPOA.

TemnoBoit 3pheKkT XUMUYECKOW peakIul, TePMOXUMUYECKUE YPaBHEHHS, IK30- U
SHAOTEPMUYECKHE PeaKUrU. TOMIMBO: Yrojib U METaH. 3arpsA3HEHUE BO31yXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonmopon — sneMeHT m mpocTtoe BemiecTBO. HaxoxneHue Bogopoaa B IPHUPOJE,
¢du3nUecKkue U XMMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOocoObl noydeHusi. Kucnotsl u
COJIH.
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MonsipabIii 00BEM Ta30B. Pac4E€ThI M0 XUMUUECKUM YPABHEHHUSIM.

dusnueckue cBouncTBa BoAbl. Bona kak pactBoputens. PactBopel. HaceieHnusie u
HEHACBILIEHHBIE PACTBOPBI. PAaCTBOPMMOCTD BEMIECTB B BOAE. MaccoBas 10715 BEILIECTBA B
pacTtBope. XUMHYECKHE CBOMCTBA BOoAbl. OcHOBaHuA. Pojib pacTBOpOB B NPHUPOJE U B
KU3HU 4desioBeka. KpyroBopoT Boabl B mpHUpOAE. 3arps3HEHNE MPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coenunennit. Oxkcuabl. Kinaccudukaius oKCUa0B:
coneoOpa3ymomue (OCHOBHBIE, KHCJIOTHBIE, aM(OTEepHbIE) U HecoleoOpa3yroue.
Homenknarypa okcuaoB. @u3nyeckne M XMMHUYECKHE CBOMCTBA OKCUIOB. llomyuenue
OKCHUOB.

OcHoBanusa. Knaccudukarus ocHOBaHUWI: MIENTOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuii. @PuU3WYECKME U XHMUYECKHME CBOWCTBA OCHOBAHUM.
IlonydeHne OCHOBaHUM.

Kucnotel. Krnaccuduxanus xucnor. Homenknatrypa kucinor. ®duszmueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psax aktuBHocT MetaiioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Homenknarypa coseid. Du3ndyeckue MU XHUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue coneu.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHI.

Xumuueckuii IKCnepumMenm:

Ka4ECTBEHHOE OIPEJCIICHUE COACPAKAaHHUS KHUCIOpOJa B BO3AYyXE, IOJNyUYEHHUE,
coOupanue, pacmo3HaBaHWE W W3YYEHHWE CBOWCTB  KHUCJIOPOJA, HAOIOACHUE
B3aMMOJEHCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBHS BO3HMKHOBEHHS W NPEKPALICHUS
ropeHus (moxapa), O3HaKOMJICHHE C oOpa3llaMd OKCHIOB W OIMMCAaHUE HMX CBOICTB,
MoJIydeHue, coOMpaHue, paclo3HaBaHWE W W3YYCHUE CBOMCTB BOJoOpojaa (ropeHue),
B3auMmojielictBue Bojgopoaa ¢ okcuaom wmeau (II)  (BO3MOXKHO HCHOJIB30BAaHHE
BUJIEOMATEPUATIOB), HaOMIOJeHUE OOpa3loB  BEIIECTB KOJUYECTBOM |  MOJb,
UCCJIeIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUS BEUIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOW MAaCCOBOM J0JIEM pAaCTBOPEHHOTO BEIIECTBA,
B3aMMOJIECTBHE BOJbI C METAJUIAMH (HATpUEM U KasblieM) (BO3MOKHO MCIOJIb30BaHHUE
BUJIEOMATEPUATIOB), HCCIIEJOBaHUE OOpa3lloB HEOPraHUYECKUX BEIIECTB Pa3TUUYHBIX
KJIACCOB, HAOJIIOICHHE HM3MEHEHUSI OKPACKHM HWHIUKATOPOB B PACTBOpPAX KHUCIOT H
niesioue, u3ydeHue B3aumojierictBus okcuaa menu (II) ¢ pactBopoM cepHOM KHCIOTHI,
KHMCJIOT C METAJUIAMH, PEAKIINY HEUTPAIU3ALMH, [IOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHCHHUE OJIHOTO METAJJIa APYTUM M3 PAaCTBOPA COJM, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme KiIacchl HEOPraHMYECKUX COCAUHECHUIN.

Iepnoauyeckui 3akod M Ileprnoanyeckasi cucreMa XUMHYECKHX dJIeMeHTOB /1.
N. MenpeseeBa. CrpoeHne aroMoB. XuMHYecKass CBs3b. OQKHCIANTEILHO-
BOCCTAHOBHUTEJbHbIC PeaKIUU

[lepBble MOMBITKA KiIAacCUPUKAIMKU XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (III€JIOUYHbIE U IIEJI0YHO3EMENbHbIE METAJUIbI, TaJIOT€HbI, HHEPTHBIE
rasbl). DJIIEMEHTbI, KOTOpPbIe 00pa3yroT aM(OTEPHbIE OKCUIBI U TUAPOKCU/IBI.
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Ilepnonnueckun 3akoH. Ilepnomnueckas cucrema xumudeckux siaemeHTtoB [ WM.
MenneneeBa. Kopotkonepuonnas u JgiauHHonepuoaHas ¢opmbl [lepunonnueckoi
cucteMmbl xumuueckux anemeHToB Jl. . Menpaeneesa. [lepuoasl u rpynibsl. Puzndeckui
CMBICJI IOPSAIKOBOTO HOMEpa, HOMEPOB NIEPUOIA U TPYNIIBI JIEMEHTA.

Ctpoenue aromoB. CocTraB aTOMHBIX sijep. M3otombl. OnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX O00JIOYEK aTOMOB MepBbIX 20 XUMHUYECKUX 3neMeHToB llepuomnueckoi
cucreMbl J[. WM. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JJIEMEHTA II0 €ro
nonoxxenuto B [lepuonnueckon cucreme /1. I. Menneneena.

3aKOHOMEPHOCTM  HM3MEHEHUs  paauyca aTOMOB  XUMHUYECKHX  BJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYIIIAM U IIEPUOJAM.

3nauenne Ilepuoamueckoro 3akoHa u Ilepmoanueckoil CHUCTEMBI XHUMHYECKUX
AJIEMEHTOB JUIS Pa3BUTUA HAyKU U npakTuku. /1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumuueckass  cBsA3b. KoBaJieHTHas  (MOJsipHAss W HENOJISIpHAsl)  CBA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX AJ1EMEHTOB. IOHHAs CBA3b.

Crenenp okucneHuss. OKHCIUTENIBHO--BOCCTAHOBUTENBHBIE peakuuu. [Iponeccel
OKHCJICHHS] U BOCCTAHOBJICHHS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepuMenm:

U3ydeHue o0paslioB BEIIECTB METAIIOB U HEMETAJIJIOB, B3aUMOJIEHCTBUE TUAPOKCHUIA
OUMHKAa C pacTBOpaMHM KHUCJIOT M LIEJIOYEH, MPOBEACHHUE OIBITOB, HWILTIOCTPHUPYIOIINX
IPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKINil (TOpeHHEe, peakuy pas3ioKeHHs,
COCJIMHEHUS).

Meosicnpeomemmnule ceazu

Peanuzanmss MeXOpeIMETHBIX CBA3€ NpH M3y4eHHMM XHMHM B 8 Kjacce
OCYILIECTBIISIETCS. Yepe3 HCMOJIb30BAaHUE KaK OOILIMX E€CTECTBEHHO--HAYUHBIX MOHSITHIM,
TaK U MOHATUH, SIBISIOIIUXCS CHCTEMHBIMU JUISI OTAENIBHBIX MPEIMETOB €CTECTBEHHO--
HAay4HOTO LIMKJIA.

OO01re ecTeCTBEHHO--HAy4YHbIE€ MOHATUS: HAy4HbIN (DaKT, TMIOTE3a, TEOPHUs, 3aKOH,
aHanu3, CHUHTE3, Kilaccudukanus, NEPUOJUYHOCTb, HAOIIOACHUE, DSKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJI, H30TOIIbI,
PAAMOAKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUYECKUN 3apsij, BEIIECTBO, TeNo, OOBEM,
arperaTHO€ COCTOSIHME BEIlleCTBa, a3, (PU3NYECKHE BEJIIMYUHBI, €IUHUIBI W3MEPEHUS,
KOCMOC, IIaHETHI, 3BE311bI, CoHIIE.

buonorus: porocuntes, apixanue, buochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJIbI, TOJE3HBIC
HCKOIIAaEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XuMu4ecKas peakiuus

Ilepnonnueckunn 3akoH. Ilepuomnueckas cucrema xumudeckux siaemeHTtoB [ WM.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPHUOIOB, Kalusl, KalblUd U UX COEAUHEHHUN B COOTBETCTBUH C
MOJIOKEHHEM JIEMEHTOB B [leproinuecKkoil CUCTEME U CTPOEHHUEM MX aTOMOB.
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Crpoenue BeliecTBa: BUAbI XUMHUYECKOW CBA3U. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THNA KPHUCTAUIMYECKOM PEMETKH W BHAA
XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XMMUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSILIMXCSA K pa3IM4HbIM KJIacCaM HEOPraHWYECKUX COEAUHEHUM,
TE€HETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XUMHYECKUX pPEaKUUi MO Pa3IUYHbIM MpU3HAKaM ([0 YHUCITY H
COCTaBy YYacTBYIOIIMX B PEaKIMH BELIECTB, MO TEIIOBOMY 3P (HEKTy, MO U3MEHEHUIO
CTETICHEW OKHCIEHUS XUMHYECKHX DJEMEHTOB, IO OOpaTUMOCTH, IO Y4YaCTHUIO
KaTajau3aTopa). JK30- U 3HJA0TEPMUUYECKUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTie o ckopocth Xumuyecko peakuuu. [loHsiTue 00 00paTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [loHsTHE O TOMOTE€HHBIX M TETEepPOreHHBIX
peakuuax. [lomstue o karammse. [loHsaTme 0 XmmudeckoM paBHOBecHH. DaKTOpHI,
BIIMSAIOIIME HA CKOPOCTh XUMHUUYECKON PEAKIIMU U MOJIOKEHNE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIINH, SJIEKTPOHHBIA OaaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHOMN peaKkuuu. CocraBneHue YpaBHEHHI OKHCIIUTEIIbHO--
BOCCTAaHOBUTEJIbHBIX PEAKIIUHN C UCIIOJIB30BAHMEM METO/Ia AIEKTPOHHOTO OaslaHca.

Teopusi SIEKTPOMUTUYECKOW JUCCOLMALMUA. OJEKTPOJIUTBI W HEDIJIEKTPOJIUTHI.
Katnonel, aHmoHbl. MexaHuU3M JUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BHUJIAMHU
XUMU4ecKkoi cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. Y clioBusl IPOTEKaHUs PEAKIMil HOHHOTO OOMEHa, MOJIHBIE
U COKpalllEHHbIC MOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAaHUN U COJIEH B
CBETE MPECTABICHUN 00 3MEKTPONIUTHYECKON nucconnanuu. KauecTBeHHbIE peakiuy Ha
noHsbl. [IoHsATHE O THIpPOIN3E CONE.

Xumuueckuit IKCnepumenm:

03HAaKOMJIEHUE C MOJIEIISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPIraHUYECKUX BEIECTB —
METAJIJIOB U HEMETAUIOB (rpadura M ajiMasa), CI0KHBIX BEHIEeCTB (XJIOpUAa HATpHUS),
UCCIICJOBAHUE 3aBHCUMOCTHM CKOPOCTM XMMHYECKOM peakuuh OT BO3JECUCTBUSA
pazNUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB,
npolecca JUCCOIMAIMU KUCIOT, HIENoYell U cojell (BO3MOKHO HCIIOJIb30BAaHUE BUJIEO
MaTepHaJiOB), IPOBEJICHUE ONBITOB, UIUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PEAKIIHi
MOHHOTO0 oOMeHa (0Opa3oBaHME OCaJKa, BBIJCICHHUE ra3a, 00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakuuid (TopeHwue,
pEaKkUMH pa3JIOKEHUs, COECAUHEHUsA), PACIO3HABAHWE HEOPTraHWYECKHUX BELIECTB C
MTOMOILIBIO KAYECTBEHHBIX PEAKIIMI Ha HOHBI, PEIICHUE 3KCIIEPUMEHTAIBHBIX 33/a4.

Hemeranibl U MX coeIMHEHUA

OOmas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
crenenn okucieHus. CTpoeHue u (Gu3nuecKrue CBOMCTBA MPOCTHIX BEUIECTB — rajJOreHOB.
XHUMHUYECKUE CBOMCTBAa Ha MNpHUMeEpe xjopa (B3aUMOJEHWCTBHE C METaUIaMH,
HeMeTaulaMu, miesnoyamu). Xioposogopoa. ComsiHas KHCIIOTa, XMMUYECKHE CBOWCTBA,
NOJIyYeHHe, NMpuMeHeHue. JleficTBue XJiopa U XJIOPOBOAOPOAA HAa OPTraHU3M YEJIOBEKA.
Baxnelmue XJ10puapl 1 UX HAXOXKIAEHUE B IIPUPOJE.
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OOmas xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (pu3nuecKkue CBONCTBA MPOCTHIX BEUIECTB
— KHCIIOpOJa M Cepbl. AJUIOTPOINHbIE MOJIU(DHUKAIMK KUCIOPOJA U CEPbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOI, CTpOEHUE, (PU3NUECKUE U XUMHUECKUE CBOMCTBA. OKCH/IbI
cepbl Kak MpEJCTAaBUTENIM KHUCIOTHBIX OKCcHUJIOB. CepHas KuCIOTa, (PU3UYECKHE WU
XUMHUYECKUE CBOMCTBa (00IIME KaK MPEACTaBUTENs Kiacca KUCIOT U crneludpuyecKue).
XVWMHUYECKHE pEeaKIMH, JIekKalle B OCHOBE MPOMBIIUIEHHOIO CIoco0a MoIydeHus
cepHoil kucnoTsl. [Ipumenenne cepHoit KUcIOThI. CoJid CEPHOM KUCTOThI, KaueCTBEHHAs
peakuus Ha cynbgaT-uoH. HaxoxneHnue cepbl 1 €€ COeAMHEHUI B IPUPOAE. XUMUYECKOE
3arpsA3HEHUE OKPYXKAIoIIeH cpellbl COCIMHEHUSIMH Cepbl  (KUCIOTHBIE  JIOXKJH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCICHHS. A30T, paclpocTpaHeHHE B MpUpoje, Gu3nuecKkue u
XUMHu4eckue cBoiictBa. KpyroBopoT aszora B mpupojae. AMMHAK, ero (U3HYECKUE U
XUMUYECKHUE CBOMCTBA, MojiyueHue U npumeHeHue. Conu aMMOHUS, UX (pU3nyeckue u
XUMUYECKHUE CBOWCTBA, NpuUMEHeHHe. KadecTBeHHas peakiusi Ha HOHBI aMMOHMS.
A3oTHas KkucloTa, €€ mojiydeHue, GU3MUecCKue MU XUMHUYECKHUE CBOMCTBa (00IIHME Kak
IpeiCcTaBUTENs Kilacca KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KauyecTBE MHHEpaJbHBIX YyHoOpeHud. XUMHUYECKOEe 3arps3HeHHe
OKpYXalolllel Cpelbl COCTUHEHUAMH a30Ta (KUCIOTHbBIE NOXKAM, 3arpsi3HEHUE BO3/ayXa,
nouBbl U Bon0EMOB). Dochop, amnorponHsie Moaudukamuu docdopa, Gusuueckue u
xumudeckne cBorictBa. Oxcupn docdhopa (V) u dochopnas kucnora, duzmdeckue u
XUMUYECKHE CBOWCTBa, TmonydeHue. lcmomp3oBanue (GocdaroB B  KadecTBe
MUHEPATBHBIX YI0OPEHHIA.

OObmas xapakTepuctuka 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble  CTENEHW  OKHUCIEHHUS.  YTIEpoJ, aUIOTPONHbIE  MOAM(PHUKAIUY,
pacnpocTpaHeHue B Mpupoje, (GU3MYecKue U XHUMHYECKHE CBOMCTBA. AncopOuusi.
Kpyrosopor yrnepona B npupoje. Okcunbl yriaepoaa, ux (GpU3M4ecKkue U XUMUYECKUE
CBOMCTBA, JICCTBUE HA KUBbIE OPraHU3MBI, MMOJTYYEHUE U MPUMEHEHHE. DKOJIOTHYECKHUE
npo0Osemsbl, cCBA3aHHbIe ¢ okcuaoM yriepona (IV), rumoresa riobanbHOro MOTEIUICHHUS
KJIMMaTta, MapHUKOBBIM >(P¢eKT. YroibHas Kuciaora U €€ coiu, uXx (GU3HYECKHEe U
XMMHUYECKHE CBOMCTBA, MOTyYeHUE U mpuMeHeHue. KauecTBeHHas peakiiys Ha KapOoHaT-
nonbl. Mcnonbs3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHayanbHble TOHATHS OO0 OPraHMYECKUX BEUIECTBAX KaK O COEIUHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWICH, 3TAHOJ, TIHUIEPUH, YKCYCHas KHCIIOTa).
[IpupoaHble UCTOYHUKH YTIAEBOAOPOAOB (Yroiib, MPUPOIHBIN Ta3, HE(Th), MPOTYKTHI UX
nepepaboTku (OeH3MH), UX POJIb B OBITY U MPOMBIIITIEHHOCTH. [loHATHE 0 OHOTOTHYeCKH
BAXHBIX BEILECTBAX: >KHMpax, OelKax, yrieBoJaX — M HMX pPOJM B JKU3HU YEJIOBEKa.
MarepuanbHOe €JUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COSTMHEHHM.

KpemHuuii, ero ¢usmueckue M XMMUYECKHE CBOMCTBA, MOJIyYCHHE U MPUMEHEHUE.
Coenunenusi kpeMHusi B npupoje. OOmue npeactasieHust 06 okcujae kpemuusa (IV) u
KpeMHueBor kuciore. CHIIMKaThl, UX HUCIOJIb30BaHUWE B OBITY, B MPOMBIIUIEHHOCTH.
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Baxneiime cTpoWTenbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [IpoGiieMbl 0€30MACHOrO MCIONIb30BAHUSA CTPOUTEIBHBIX MaTEpPHAIOB B
NOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe O0Opa3l[0OB HEOPraHWYeCKUX BEIIECTB, CBOWCTB COJISHOM KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUA-UOHBI U HAOJIOJEHHE MPU3HAKOB UX
POTEKaHMs, ONBITHI, OTpaKarolKe (HU3NIECKUE U XMMUYECKHUE CBOICTBA rajJOr€HOB U
UX COEAUMHEHUM (BO3MOXHO UCIIOIb30BAaHUE BHJACOMATEPUAIOB), O3HAKOMIICHHE C
oOpasmamMu  XJOpPUAOB (TAJOTEHUAOB), O3HAKOMJIEHME C oOOpa3iaMu ceppl U e
COCMHEHUSIMU (BO3MOYKHO HCIIOJIB30BaHUE BUECOMATEPUATIOB), HAOMIOACHHUE TpoIiecca
oOyraMBaHUs caxapa MoJ JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI, U3YUCHHE
XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpHON KHUCIOTHI, MPOBEJCHHE KaueCTBEHHOMU
peaknmu Ha cynb(ar-noH U HaOMIO/EHUWE MpU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHUE C
¢bu3nyeckuMu  CBOMCTBaMM a3zora, ¢ochopa W HUX COCAUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEepUaioB), oOpasliamMu a30THBIX U (GOchHOPHBIX yA0OpEHUH,
MoJIyueHHe, cOoOMpaHHue, paclio3HaBaHUE U W3YUYEHUE CBOMCTB aMMHaka, MPOBEACHHE
KaueCTBEHHbIX pEaklUMii Ha MOH aMMOHMS U (ochaT-uOH W HU3yYEHHUE NMPHU3HAKOB UX
OPOTEKAaHMs, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEAbIO
(BO3MOXHO MCIOJIb30BAaHUE BHIEOMATEPHANIOB), U3yUYEHHUE MOJIETEH KPUCTAIIMYECKUX
pemi€ToK anMasa, rpaduta, (QysuiepeHa, O3HAKOMJIEHHME C MPOIECCOM aJacopOIuu
PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM UM YCTPOMCTBOM IPOTHUBOrasa,
MOJIydeHUe, COOMpaHHWe, pPACIO3HABAaHWE W W3YYCHHE CBOWCTB YIJIEKHCIIOTO Tas3a,
MPOBE/ICHNE KAYEeCTBCHHBIX pPEaKIUid Ha KapOOHAT M CUJIMKAT-UOHBI M W3YYCHUE
MPU3HAKOB WX  MNPOTEKAHUS, O3HAKOMIICHME C  MNPOAYKIMEHW  CUJIMKATHOU
MPOMBIIIJICHHOCTH, PELNICHHE 3KCHEPUMEHTAJIbHBIX 3a7ady no TeMe «Baxuenmue
HEMETAJJIbI U UX COCAUHECHUSD.

MeTaJsibl 4 X COeIMHEHUS

OO6miast xapakTepuCcTUKa XUMHUYECKHUX 3JIEMEHTOB — METAJIOB Ha OCHOBAHMHM HX
noJjioxkeHus B Ilepuognueckon cucrteme xuMudeckux siemeHToB /. . MenneneeBa u
ctpoeHuss aromoB. CTpoeHune MeramioB. Merammyeckas CBs3b M MeETalNIMYecKas
KpUCTAJNIMYECKAs] PpELIETKA. JJIEKTPOXUMUYECKUN PpAN  HANpsHKEHWM  METaJUIOB.
duznyeckre 1 XMMUYECKHE CBOMCTBa MeTaJIoB. O011IKe cr1ocoObl MOyYEeHHS] METAILJIOB.
[ToHsiTHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI X OT KOppo3uu. CruiaBbl
(cTanb, 9yTyH, TIOPATIOMUHAN, OPOH3a) U X IPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[llenounsle MeTaIBL: MOJOXKEHHE B llepHoaMYEecKOW CUCTEME XUMHYECKHX
anemeHToB [[. WM. MenneneeBa, CTpO€HME HX aTOMOB, HAXOXKIEHUE B MPHUPOJIE.
duznueckrue M XHMHYECKHE CBOMCTBAa (Ha mpuMmepe HaTpus W Kamusi). Okcuupl U
TUIPOKCUIBI HATPUA U KaJnsl. [ [puMeHeHne MeI0YHbIX METAIJIOB U UX COCTMHEHHM.

[Ilenouyno3eMenbHBIE METAUIBI MAarHUM M KaJbLMU: MOJIO)KeHUE B llepuomnueckon
cucrteMe Xxumuueckux anemeHToB . 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXKIECHUE
B npuponac. DOuznueckue M XUMHYECKHME CBOMCTBA MarHusi W Kaiblus. Baxneimue
COCIMHEHMS Kajblusi (OKCUI, TUIPOKCUA, coju). KECTKOCTb BOJABI M CIOCOOBI €&
YCTPaHEHUS.
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AsmromuHMN: TIonokeHue B [leproauyeckon cucreMe XMMHYECKUX anemMeHToB [l. .
MeHzeneeBa, CTpPOEHHE aToOMa, HaxoXKJIeHUE B mnpupoae. Ouznueckue U XUMUYECKHE
CBOMCTBA aTtOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCUA U TUIPOKCHUIA aTFOMUHMUS.

Keneszo: nmonoxenne B llepmoanueckoi cucrtemMe Xumuueckux snaemeHTtoB 1. WM.
MeHnzeneeBa, CTpOCHHE aToOMa, HaxoKJIeHHE B mpupoae. Ouznueckue U XUMUYECKHE
cBoMicTBa xene3a. Oxcunapl, Tuapokcuabl U conu xenesa (II) u sxenesa (III), ux cocras,
CBOKCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C OOpa3lamMy METAJUIOB U CIUJIAaBOB, UX (PU3UYECKUMHU CBOMCTBAMH,
U3yYEHUE  pe3yJbTaTOB  KOPpPO3WHM  METAUIOB  (BO3MOXXHO  HMCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJbIUsl U HATPUS C BOJOU
(BO3MO>XHO HCIIOJIb30BaHHUE BHJIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI,
Ipoliecca TOPEHUS JKeJe3a B KUCIOPOoie (BO3MOKHO MCIOJIb30BAHUE BHIEOMATEPUAIIOB),
NPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKLIMI HA UOHBI: MArHUs, KAJIbLUS, aJTFOMUHUSA,
nuHka, xenesa (II) u sxenesa (IIl), menu (II), HaGmrogEHHME M oOMKMCaHUE MPOIECCOB
OKpallluBaHUs IJIAMEHU MOHAMM HATPHs, Kalusi U KaJlblus (BO3MOKHO HCIOJIb30BaHHUE
BUJIEOMATEPUATIOB), MCCIEIOBaHHE aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUS U
TUAPOKCUIA IIMHKA, PEUICHHWE OHKCHEPUMEHTAJbHBIX 3ajad Mo TeMe «BaxHeiiue
METAJIJIbl U UX COCAUHECHHUS.

XUMHA U OKpPYKaINas cpeaa

BemecTtBa m Marepuasibl B IIOBCEIHEBHOM JKM3HM 4eJIOBEKa. be3omacHoe
WCIIOJIb30BaHNE BEIIECTB W XHMHYECKUX peaknmuii B ObiTy. IlepBas momomp mpu
XUMUYECKUX 0KOraxX U OTPABIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYy’Kawlled cpeapl (IpeaeinbHas JI0mycTHMas
KoHIleHTpanus BenlecTB, nainee — I[I/IK). Ponp XxuMum B pemieHUM 3KOJIOTUYECKHUX
npooJieM.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3lioB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, IMOJUMEpHbBIC
MaTepualbl).

Mesxcnpeomemmnunie ceasu

Peannzanuss MeXNpeaIMETHBIX CBSI3€M TIIpU  HM3YyYEHUM XUMHM B 9 Kjacce
OCYUIECTBJISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK
U TIOHSTUMN, SIBIIIOIIMXCS CUCTEMHBIMH [JI1 OTACJIBHBIX IPEAMETOB E€CTECTBEHHO--
HAY4YHOT'O I[MKJIA.

OOmme ecTeCTBEHHO-HAYYHbIC TIOHITHS: HAy4YHBIN (pakT, THIOTE3a, 3aKOH, TEOPHS,
aHanW3, CHUHTE3, KiIacCu(UKaIusi, TEPUOTUIHOCTh, HAOIMIOACHUE, DSKCIEPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJIeTh, SBIICHHUE, MAPHUKOBBIA 3(PGHEKT, TEXHOIOTHS,
MaTepHUabl.

®dusuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKIHUJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUYECKUN 3apsi, NPOBOJHHUKH, IMOIYIPOBOIHUKH,
TUAJIEKTPUKH, (POTOANEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSIHUE BEUIECTBA,
ra3, pacTtBOp, pacTBOPUMOCTb, KpHUCTaUIMYECKas pemeETKa, CIUIaBbl, (U3UYECKUE
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BEJIMUUHBI, E€IUHUIIBI H3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUJIAHETHI, 3BE3[bI,
CoumHie.

buonorusi:  gorocunTes, apixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbIE
yn00peHusl, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadus: armocdepa, rumpocdepa, MuHepaabl, TOPHBIC IOPOJABI, IOJIE3HbBIE
HCKOIIaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCST B X0Ji€ OOYy4YEHUS XHUMHU B €IMHCTBE Y4YEOHOM U BOCIHUTATEIBHOM
JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUHCKUMU COIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHSATHIMU B OOIIIECTBE MPABUIIAMU U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIIeccaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLUAIIU3AIIAN
00yJaroImXcsl.

JIM9HOCTHBIE PE3YNIBTATHl OTPAKAIOT TOTOBHOCTHh OOYYAIOIINXCS PYKOBOJICTBOBATHCS
CUCTEMOW TMO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OMbITA JEATEIIbHOCTU
Ha €€ OCHOBE, B TOM YMCJIC B YaCTH:

1) maTpMoTHYECKOr0 BOCTIMTAHUSA:

IIECHHOCTHOTO OTHOILIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAay4YHOMY HAcCJIEWI0, TOHUMAaHUS 3HAYECHUSI XUMUYECKON HayKHu B 5KU3HU COBPEMEHHOTO
oOiiecTBa, CHOCOOHOCTH BIaAE€Th JOCTOBEpHOM wuHPOpPMAIME O TepeoBbIX
JOCTHXKEHUAX M OTKPBITUSIX MHUPOBOM M OT€YECTBEHHOW XMMUHM, 3aMHTEPECOBAHHOCTHU B
Hay4YHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEICTABICHUS O COLUAIBHBIX HOPMaxX M MPABUJIAX MEKIMYHOCTHBIX OTHOLICHHWH B
KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B  OOIECTBEHHO TOJIE3HOM,
y4eOHO-MCCIIeI0BATEIhCKON, TBOPUECKON U IPYTUX BUAAX JAEATEIHHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOU COBMECTHOW  JEATEIBbHOCTH  TPU  BBIMOJHEHUU  y4YEOHBIX,
MMO3HABATENIbHBIX 33/1a4, BHIMOJHEHUN XUMHYECKUX IKCIIEPUMEHTOB, CO3MaHUHN YICOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHUIO W B3aMMONOMOIIM B TMPOIECCE ITOU
y4eOHON JEeSTENhbHOCTHA, TOTOBHOCTH OIIGHUBATh CBOE IMOBEIEHWE W TIOCTYIKH CBOMX
TOBApUILIEH C TO3ULMK HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YE€TOM OCO3HAHMS
MOCJIEICTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XHMHUYECKOM pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIIOIIME OCHOBY
JUIS. TIOHMMaHUsI CYITHOCTH HAy4YHOM KapTHUHBI MHpa, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MIPUPOIbI, B3AUMOCBS3SAX YEJIOBEKA C MPUPOAHON CPeaoit, O
pOJIM XUMUH B TTO3HAHUU ATUX 3aKOHOMEPHOCTEI;

M03HAaBaTeJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyY€HHUE HOBBIX 3HAHUW MO XUMUH,
HeoOXoauMbIe i1 OOBSICHEHHS HAOII0JaeMbIX TIPOIIECCOB U SIBJICHHH, TO3HABATEIILHOM,
MH()OPMAITMOHHOW W YMTATEIbCKOU KYJIBTYPhI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIHLHOMN
paboTHI ¢ Y4eOHBIMH TEKCTAMH, CIIPABOYHOMN JIUTEPATYPOU, JOCTYITHBIMH TEXHUYECKUMU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpEeC K OOYYCHHIO M TIO3HAHUIO, JTH0003HATEIFHOCTh, TOTOBHOCTh U CITIOCOOHOCTH
K caM000Opa30BaHUIO, TPOCKTHOM U MCCIEAOBATEILCKON JAEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABJIICHHOCTH M YPOBHSI O0Oy4€HUS B IaJIbHEHUIIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbA:
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OCO3HAHME LIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKM Ha 370pPOBbIM 00pa3 ’KU3HU, OCO3HAHUE MOCIEICTBUN U HENPUITHE BPEAHBIX
OpUBBIYEK (YHOTpEOJEHUsI aJIKOrojisi, HAPKOTHUKOB, KypeHHus), HE0OXOIUMOCTH
coOIoIeHNsT TIpaBUJl 0€30IIaCHOCTU MpPU OOpalleHHMM ¢ XUMUYECKHMMM BELIECTBAMHU B
OBITY U pEaIbHOM KU3HU;

5) Tpy10BOro BOCIMTAHUS

UHTEpEC K MPaKTUYECKOMY M3Y4YEHUIO Npodeccuil M Tpyna pas3IngHOro poja,
YBOKEHHUE K TPYLy U pe3yJbTaraM TPYHOBOW AEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUS TPEJAMETHBIX 3HAHUUA MO XWMHUHU, OCO3HAHHBIA BHIOOP HHIMBUIYaTHHOU
TPACKTOPUHU TMPOJOJDKEHUS] 00pa3oBaHUs C YYE€TOM JUYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIEUTHON
npo(ecCHOHANBHON JAESITENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTD
a/JIalTHPOBATHCA B MPO(eccCHoHaNbHOI cpee;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA

HKOJIOTMYECKU 1IE€JIECO00pPa3HOE OTHOILIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HM Ha
3emiie, OCHOBE €€ CyIleCTBOBAaHUS, MOHUMAHUE LIEHHOCTU 30pOBOro0 M 0€30I1acHOro
oOpa3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3HUECKOMY U
IICUXUYECKOMY 3/10POBbIO, OCO3HAHUE LEHHOCTU COOJIIOJEHUS MpaBwil 0€301acHOro
MOBEJIEHUS IIPU paboTe € BELIECTBAMH, a TAKKE B CUTYaLUAX, YTPOXKAIOIIMUX 3J0POBBIO U
YKU3HU JIIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4aeMble MPU U3YYSHUH XUMUU, JIJISl PEIICHUs
3a/1a4, CBS3aHHBIX C OKpYXKAIOIIEW NPUPOAHOM CpPENOM, I NOBBIIIEHUS YPOBHSA
HKOJIOTMUYECKOM KYJIbTYpPbI, OCO3HAHUS TJI00ATEHOTO XapaKkTepa 3KOJOTHYECKUX MPOoOIeM
U IyTe HMX PEHIeHHs MOCPEACTBOM METOJIOB XUMHUH, 3KOJOIMYECKOTO MBIIIIEHUS,
YMEHUSI PYKOBOJICTBOBATHCS UM B IMO3HABATEIBHOW, KOMMYHUKATUBHOW M COLIMAIBHOM
MIPaKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe meTanpeaMeTHBIX Pe3yIbTaTOB BBIIEISAIOT 3HAUUMBbIE 1)1 (POPMUPOBAHUS
MHUPOBO33pEHUsl OOILEHAyYHble MOHATUS (3aKOH, TE€OpHs, NMPUHIUI, TUIIOTE3a, (aKT,
CUCTEMA, IMPOLECC, IKCIEPUMEHT U APYroe.), KOTOPBIE HCIOJIb3YIOTCA B €CTECTBEHHO-
Hay4YHBIX y4€OHBIX NpEAMETAaX U MO3BOJSAIOT HAa OCHOBE 3HAHUN W3 ATHX NPEIMETOB
(opMHpOBaTh MPEACTABICHUE O LEIOCTHOM Hay4YHOU KapTHMHE MUpa, U YHUBEPCAJIbHBIE
yueOHble AeWCTBUA (TMO3HABATENbHbIE, KOMMYHUKATUBHbBIE, PETYJIATUBHbBIE), KOTOpHIE
o0ecneunBaOT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBICHUIO YUEOHOH JEITeTbHOCTH.

Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

YMEHUS HCMOJIb30BATh MPUEMBI JOTMYECKOIO MBIIUIEHHS MPU OCBOECHUU 3HAHWI:
pPacKpbIBaTh CMBICI XUMUYECKHX MOHATHA (BBIAEIATh HMX XAapaKTEPHbIE MPU3HAKH,
yCTaHaBIMBAaTh B3aUMOCBSI3b C JIPYTMMM MOHSITHSIMM), HCIIOJNb30BaTh MOHITHS JIs
OOBSICHEHUSI OTHENIbHBIX (DAKTOB U SIBICHUI, BBIOMPATh OCHOBAHUSA U KPUTEpUU JIA
KJacCU(PUKALMM XHMUYECKUX BEIIECTB M XUMHUYECKUX peakluil, YyCTaHaBJIMUBATb
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXIYy OOBEKTaAMHM H3Y4YEHMs, CTPOUTH JIOTMYECKHE
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paccyxaeHus (MHAYKTUBHbIC, JCAYKTHUBHbIC, MO AaHAJIOTWU), [eNaThb BBIBOALI U
3aKJII0YECHUS;

yMEHHUE TPUMEHSATh B TMpollecCe TMO3HAHUS MOHATUA  (NpeaMETHhIE U
METanpeMETHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJCIH, HCIOIb3yeMble B XUMUU,
npeoOpa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XHUMHHU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYECKUH 3HaK (CHMBOJI JIEMEHTA), XUuMUueckas ¢hopmysia 1 ypaBHEHHE XUMUUYECKOM
peaKkIuyu — MpH PeIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, ¢ YYETOM ITHUX MOJICITbHBIX
MPEJCTABICHUI BBISIBISTh UM XAPAKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKU H3Yy4aeMbIX
O0OBEKTOB — XHMHYECKMX BEIIECTB U XUMHUYECKUX PEAKIMi, BBISABISTH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIIC/ICTBEHHBIE CBA3M U NPOTUBOPEUUS] B H3yYaEMBbIX
MPOIECCaX U SIBIICHUSIX.

ba3oBble ncciienoBarTebCKHe AeiiCTBUS:

YMEHHE HCIO0JIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS,
a TaK’K€ B KQUECTBE OCHOBBI JUIs1 (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

pUOOPETEHHE OMBITA IO IJIAHUPOBAHKIO, OPTAaHU3AIMK U TIPOBEACHUIO YUSHUUECKUX
OKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM TMpollecca, CaMOCTOSTEIHHO
IIPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHHUS U BBIBOJIBI IO pPe3yibTaTaM
MPOBEAEHHOIO OIbITA, UCCIEAOBAHMUS, COCTABIISITH OTUET O MPOJICIAaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, aHAIIM3UPOBATh W MHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX
BUJIOB U (OpM TMPEACTaBICHUS, TOJIYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-
MOMYJISIipHAsT JTUTEpAaTypa XUMHUYECKOTO COJEP)KAaHUsI, CIPABOYHBIC MOCOOMsS, pecypChl
NutepHera), KpPUTUYECKH  OLEHHMBATH  MPOTUBOPEYMBYIO U  HEIOCTOBEPHYIO
uH(pOpPMAIIHIO;

YMEHUE TPUMEHSATH pa3IudyHble METOABl W 3alpoChl TMPU TOUCKE U OTOOpE
uH(OpPMAIIMKU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JIJIsl BHIMIOJHEHUS YU€OHBIX U
MO3HABATEIbHBIX 3a7a4 OIpeAeIEHHOTO TuUIla, NPUOOpEeTeHHEe OmbiTa B 00JacTu
UCIIOb30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH, OBJIaJICHUE
KyJIbTYpOM aKTUBHOT'O MCITOJIb30BaHUS PAa3IMYHBIX OUCKOBBIX CUCTEM, CAMOCTOSATEIILHO
BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpEJCTaBICHUS HH(POPMAIIUU W HWUTFOCTPUPOBATH
peniaeMble 3a/1a4i HECJIOKHBIMU CXEMaMH, JrarpaMmaMu, ApyruMu Gpopmamu rpaduku
1 UX KOMOHHAIIUSIMU;

YMEHHUE UCTOB30BaTh U aHAIM3UPOBATH B TIPOIIECCE YUEOHOW U MCCIIeIOBATEIHCKOM
NEeSATETPHOCTH WH(GOPMAIMIO O BIWSHUM TPOMBIIUICHHOCTH, CEJIBCKOTO XO3MWCTBA M
TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOIIEeH NPUPOTHOM CPEIbl.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE YYeOHbIEe JeHCTBUS:

YMEHHS 3a7aBaTh BONPOCHI (B XOJie auaiiora W (Wiu) JUCKYCCUHU) IO CYIIECTBY
o0cyXmaemMoii TeMbl, (JOPMYITHPOBATh CBOW MPEIIOKECHHUS OTHOCUTEIHHO BBITTOJTHEHUS
peJIOKEHHON 3a1a4H;

yYMEHUSI TPEJCTABIIATh MOJYyUYCHHBIC PE3yJbTaThl MO3HABATEIBHOU ACATEILHOCTH B
YCTHBIX M TIMCBbMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIMI0 PE3yJIbTATOB BBIMOJHEHHUS
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XUMHUYECKOTO 3KcrepuMeHTa (1adopaToOpHOTO OmbITa, Ja0OpPaTOpHON paboOThl MO
HCCIIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOIO MPOEKTA);

YMEHHUsSI  y4eOHOro  COTpyJHHMYECTBA CO  CBEPCTHUKAMU B  COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEOBATEIbCKON ACSATENBHOCTH IIPU PELICHWH BO3HMKAIOIINX
npo0sieM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COTJIACOBAHMA MO3ULMH (0OCYXIEHHUS,
OOMEH MHEHMSMM, «MO3TOBBIE IITYpPMbI», KOOPAMHALMA COBMECTHBIX JEHCTBHIA,
OIpe/IeNICHUE KPUTEPHUEB MO OLIEHKE KaueCTBA BBINIOJIHEHHON pabOThI U IPYTHE).

PeryasiTuBHbIe YHUBEpCAJbHbIE y4eOHbIe 1eCTBHUSA:

YMEHHE CaMOCTOATENIBHO  ONPENENATh eI  JEATENbHOCTH, ILJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJHUPOBATH M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh HauOosiee 3(PPEKTUBHBIE CIIOCOOBI PEIICHUS YYEOHBIX H
II03HABATEJIbHBIX  3aJ1a4, CaMOCTOSATEIbHO  COCTaBJSITh  WIM  KOPPEKTHPOBATH
MIPEUIOKEHHBIM AJITOPUTM ACHCTBUM IPU BBIIOJHEHUM 3aJaHUM C Y4ETOM MOJIYyYEHUS
HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax — BELIECTBAX M pEaKUUsiX, OLIEHUBATH
COOTBETCTBHUE IOJIYYEHHOTO pe3ysibTaTa 3asBICHHOW LEIM, YMEHHE HCIOIb30BaTh U
aHAJIU3UPOBATh KOHTEKCTBHI, IPEIaracMble B YCIOBUU 3a1aHUM.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocrtaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00S3aTEIBHOTO COIEpXKaHUS,
YCTaHOBJIEHHOTO JaHHOM (hefepanbHON pabodeil MporpamMMoM, BBIIEISIOT: OCBOECHHBIE
0Oy4arolMMUCSl Hay4YHbIE 3HAHUS, YMEHUS M CHOCOOBI EHCTBUM, crienupuyecKue s
npeIMeTHOM 00sacT «XUMHUSD», BUABI ACSITEILHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS,
€ro MHTEPIpEeTaIluy, MPeoOPa30BaHUIO U TPUMEHEHHUIO B PA3IUYHBIX YU€OHBIX U HOBBIX
CUTYaLUSX.

K konmy oOydenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

e DacKphpIBaTh CMBICII OCHOBHBIX XHMHYECKUX IIOHATHW: aroM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OAHOPOJHAS U
HEOJHOPO/IHAs1), BaJEHTHOCTb, OTHOCUTENIbHAas AaTOMHas M MOJIEKYJsSIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MacCoBast JOJISI XMMUYECKOTO JJIEMEHTA B
COCIMHEHUM,  MOJSIpPHbII  00BEM,  OKCHZA,  KHCIIOTa,  OCHOBAaHHME,  COJIb,
AJIEKTPOOTPULIATEIBLHOCT, CTENIEHb OKUCIIECHUS, XUMHUYECKas peakius, Kiaccupukauus
peaKlMii: peakiMy COCAUHEHUS, PEaKLUU Pa3JIOKEHUS, PEAKIUU 3aMEIIEHUs, PEaKIUn
o0OMeHa, 7K30- U IHAOTEPMHUUYECKUE PEaKLUH, TEIUIOBOM 3PPEeKT peakuuu, SApo aToMa,
AIIEKTPOHHBINA CJIOM aToMa, aTOMHas OpOWTalb, pPaaWyC aToMa, XHUMHYECKas CBS3b,
MOJISIpHAasE M HENOJspHas KOBAJEHTHAs CBsI3b, MOHHAs CBA3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas J10JIs BEIIECTBA (MMPOLIEHTHAs KOHUEHTpPALMs) B paCTBOPE;

e WJUIFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MMOHATUN U IPUMEHSTH 3TH
MOHATUS ITPU ONUCAHUH BEIIECTB U UX NIPEBPALLECHHUI;

e HCIOJB30BAaTh XMUMHUECKYI0 CHMBOJHKY JJIsl COCTaBieHUS (OPMYJ BEIIECTB U
YPABHEHUU XUMHUYECKUX PEAKIIUU;

e OINpEAENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIICHD
OKHMCJICHUSI JJIEMEHTOB B OWHApHBIX COCIMHEHUSAX, NPUHAMJIEKHOCTh BELIECTB K
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onpenenéHHOMY KJacCy COEAMHEHUH 1o QopMmyiaMm, BHI XHUMHUYECKON CBS3U
(xOoBaJICHTHAs! M MOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

e packpeiBaTh  cMmbican  Ilepuogmueckoro  3akona J[. WM.  Menneneena:
JEMOHCTPUPOBATh IOHUMAHUE IIEPUOAUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKUX
AJIEMEHTOB OT MX IOJIOKEHUs B llepruoanyeckoi cucreMe, 3aKOHOB COXPAHEHUST MACChI
BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO--MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaIpo;

e ONMCHIBATHh M XapakTepus3oBaTh TaOauuHyro ¢opMy Ilepuonnueckoil cucremsl
XUMUYECKUX BJIEMEHTOB: pa3jivyaTh MOHATHA «rJaBHasg noArpynmna (A-rpynma)» u
«moboynass mnoxarpymnmna (b-rpynma)», wmaneie uW OonblIMe TMEPUOMBI, COOTHOCHUTH
0003HaUYeHUs, KOTOphle MMeroTcs B Tabmuue «llepmonuyeckas cucTeMa XUMHUYECKHX
anemeHtoB J[. . MenneneeBa» C 4MCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHUS ATOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB MW 3apsiA  sAapa, oOIIee YHUCIO DSIEKTPOHOB H
pacupeesieHue uX Mo AIEKTPOHHBIM CIOSM);

e KJIACCU(PUIMPOBATh XUMHYECKHE DJIEMEHTbl, HEOPraHUYECKHE  BEIIECTBA,
XUMHMUYECKHE PEAKIUM ([0 YUCIY M COCTaBy Y4YaCTBYIOUIMX B pEaKLUU BEIIECTB, IO
TerioBoMy Y PeKTy);

e XapaKTepHU30BaTh (ONMHUCHIBATH) OOLIME XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMYHbIX
KJIACCOB,  NOATBEpXKAas  ONHUCAHHE  IPUMEpPaMU  MOJIEKYJSIPHBIX  yYpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLU;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILECHHI B PAa3JINYHBIX YCIOBHUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa Mo (hopmyse COeTUHEHHs, MAacCCOBYIO JOJIO
BEILECTBA B PACTBOPE, IPOBOJAUTH PACUETHI IO YPABHEHHUIO XUMHUYECKOW PEaKIINH;

e IMPUMEHATH OCHOBHBIE OIEpPAlUN MBICIUTEIBHON JEATEIbHOCTH — aHalu3 H
CUHTE3, CpaBHEHHE, O00OOIIEHUE, CUCTEMATHU3AINI0, KIACCU(PHUKAIINIO, BBISIBICHHUE
IPUYHUHHO--CJIEICTBEHHBIX CBSI36M — I M3Y4YEHUs CBOMCTB BEIIECTB MU XUMHUYECKUX
peakuuii, €CTeCTBEHHO-HAayYHble METOAbl IIO3HaHMs — HaOJMIOJEHUE, H3MEpPEHUE,
MOJIEIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

e CIIEIOBaTh NpaBWIaM I[0Jb30BaHUS XHUMMUYECKOM IMOCYIOW M J1abOpaTOPHBIM
0o0Opy/OBaHUEM, a TaKXKe IpaBWiIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKUUSMU 10 BBINOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB IO MOJIY4YEHUIO U
COOMpaHMIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAAa M KHUCIOPOJA), IPUTOTOBIECHUIO
PacTBOPOB C ONPENEIEHHOM MAaCCOBOU J0JIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
MIPOBOJIUTh XUMHUYECKHE SKCIIEPUMEHTHl IO PACIO3HABAHUIO PACTBOPOB LIEIOYEH M
KHCIIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, PeHOIPTaNenH, METUIIOPAHK U JPYTHE).

K kxonmy oOydenuss B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

e PAacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHSATUH: XWMHYECKHN 3JIEMEHT,
aTOM, MOJIEKYyJIa, HOH, KAaTHOH, aHWOH, IIPOCTO€ BEUIECTBO, CJIOKHOE BELIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb OKUCICHHMS, XMMHUYECKas peakius,
XUMHMYECKasl CBAA3b, TEIUIOBOM 3 (EKT peakiuu, MoJb, MOJSPHBIM 00BEM, pacTBOp,
AJIEKTPOJIUTBI, HEDJIEKTPOJIMTHI, 3JIEKTPOJUTUYECKAs AMCCOLMALNS, PEAKLIUU HOHHOTO
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oOMeHa, KaTanu3aTop, XUMUYECKOEe paBHOBECHE, OOpaTUMble U HEOOpAaTUMBbIE PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHU, OKUCIUTEIb, BOCCTAHOBUTEND, OKUCIIEHUE
U BOCCTAHOBJIEHHE, AJUIOTPONHS, aM(POTEPHOCTh, XUMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAs, METaJUIMYecKas), KpUCTAJUIMYecKash peleTka, KOppo3Hs METAJJIOB, CILIaBbI,
CKOPOCTh XHMHMYECKOM peakUuuu, TMpenesbHO nomyctumas KoHueHTpauusa 11K
BEILIECTBA;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUN U IPUMEHSTH 3TH
MOHATHS IPYU OMKMCAHUU BEIIECTB U UX MPEBPAICHUN;

e HCIOJB30BaTh XMUMHUECKYIO CHMBOJHKY JJIsi COCTaBieHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e OMNpENENsATh BaJEHTHOCTh U CTENEHb OKHUCICHHUS XHUMHYECKHUX DJIEMEHTOB B
COCAMHEHNAX PA3JIMYHOIO COCTABA, IPUHAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCY
COeNMMHEHMA 10 (QopMynaM, BHJI XUMHUYECKON CBsi3M (KOBaJIGHTHAs, WOHHAs,
METa/NInYecKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsA] HMOHAa 10 XHUMHYECKOU
dbopmysie, xapakTtep cpelbl B BOAHBIX PACTBOpPAX HEOPraHUYECKUX COCIUHEHUH, THI
KPUCTAININYECKON PEIIETKN KOHKPETHOT'O BEILIECTBA;

e packpeiBaTh cMmbica Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAaHHKE: ONMKUCHIBATH U XapaKTEPU30BATh TAOIUUYHYIO (pOopMy
Ilepuoguyeckoil CUCTEMBI XUMHUYECKUX JJIEMEHTOB: pa3jiMyaTh MOHATHUS «IJIaBHAs
noarpynna (A-rpynma)» u «mnobounas noxarpynna (b-rpynma)», manble W OoJblIve
NepUobl, COOTHOCUTh 0003HAYEHHS, KOTOPhIE MMEIOTCA B MEPUOAUYECKON Tabiule, ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB H
3apsij sapa, o0Iiee YUCIO AIEKTPOHOB M paclpeAesieHHe WX IO JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COEAMHEHUN
B IpeJieNiax MaJbIX MEPUOAO0B U TJIABHBIX MOATPYIII C Y4ETOM CTPOCHUS UX aTOMOB;

e KJIIAaCCH(PUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWMYECKHE  BEIIECTBA,
XUMHUYECKUE peakuuu (M0 YHUCIy U COCTaBY YYacTBYIOIIMX B PEAKIMMU BEIIECTB, IO
TeroBoMy 3G (PexTy, Mo UBMEHEHHUIO CTENEHEH OKUCICHUSI XUMUUECKUX JIEMEHTOB);

e XapaKTEpHU30BaTh (OMHUCHIBATH) OOIIME U CHNEHUPUUECKUE XUMUYECKHUE CBOMCTBA
IOPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPKAas ONMKMCAHUE NMPUMEPAMHU MOJIEKYJSPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIL;

e COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUYECKOW NUCCOLMALMUA KUCIOT, LIEIOYEHd U
COJICH, TOJHBIE W COKpAIEHHBIE YPaBHEHUS pPEaKIUid HOHHOrO OOMEHAa, ypaBHEHHS
peaKLMii, TOATBEPKAAONINX CYIIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXAY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

e PaCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKIuii;

e IPOTHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHHMS,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUN B Pa3TUYHBIX YCIOBUSAX;

e BBIUHCIATH OTHOCUTEIBHYK) MOJIEKYJSIDHYIO W MOJISIPDHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XUMHUYECKOI'O 3JIEMEHTa MO (OopMyJie COECIUHEHHS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHNUIO XUMUYECKOW PEAKIUU;
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e COONIOMATh TMpaBWJIa TOJH30BAHUS XUMHUYECKOW TMOCYI0H M J1ab0paToOpHBIM
o0OpyJ0OBaHMEM, a Tak)Ke MpaBuiia OOpalleHHs C BEHIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU IO BBIMOJTHEHUIO JTA00OPATOPHBIX XMMHUUYECKUX OMBITOB IO MOJYYEHUIO U
cOOMpPaHMIO ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTJIIEKUCIIOrO Tra3a);

e MPOBOJUTH PEAKIMH, TOATBEPKAAIONINE KAYECTBEHHBI COCTaB pPAa3IMYHbIX
BEILIECTB: pACIO3HABATh OMNBITHBIM NYTEM XJIOpHUI-, OpOMHUI-, HOAUA-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, ruAPOKCUI-UOHBI, KATUOHBI AMMOHHMSI U MOHBI U3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

e TMPUMEHATH OCHOBHBIC OIEpAIlUA MBICIUTEIBHON JEATeTbHOCTH — aHalu3 W
CUHTE3, CpaBHEHHE, O0000IIeHne, CHUCTEMAaTHU3aIio, BBISBICHUE  NPUYUHHO-
CIEACTBEHHBIX CBSI3€M — U1 HU3YyYEHUS CBOWMCTB BEIIECTB M XWMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAYYHBbIE METOJbI MTO3HAHUS — HAOIO/ICHNEe, U3MEPEHUE, MOICTMPOBAHUE,
AKCIIEPUMEHT (pPEAJIbHBIN U MBICJIEHHBIH ).
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Y https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOTPAMME

OnepaTtop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLUEOBEPA30OBATE/IbHOE YYPEXXAEHWUE
"LWErAPCKASl CPEQHSS1 OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 2", Kpukos
AHppeli HukonaeBuy, AMpekTop

30.01.25 09:40 (MSK)

Ceptudmkat 00FFEFFDAD9ES797DEDCF1F07C29D5B08F




9 KUIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM T T " pp—— (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI pecypebi
Pasjen 1. BemecTBO U XUMHYECKHE PeaKIIUA
11 [ToBTOpenue u yriryOiaeHne 3HaHU OCHOBHBIX 5 1 bubnuoreka [IOK
pa3aenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOLIUALIHS. ] 1 | bubmmoreka [IOK
XHUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pasnen 2. HemeTa/uibl M X COeIMHEHUS
71 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubanorexa [HOK
) sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22 memennon ViAapym. Copan 66 6 Bu6mnorexa LIOK
S — https://m.edsoo.ru/7f41a636
OO61as XxapakTepUCTHKA XUMUYECKUX
23 3neMeHT01§) VA-Ir)pyHHH. Azot, hocdop u ux 7 1 ngg;;fg;gg}é 412636
COETMHEHUS
24 oneventos VApymnes Veseponn spevuti 8 ! ,  BubmoreallOK
11X COETHHEHNS https://m.edsoo.ru/7f41a636
Htoro no paszneny 25
Pa3znen 3. MeTaJuibl M HX COeIMHEHUS
3.1 O61ue cBoiicTBa METaNIOB 4 ngg;;fg;gg}g 412636
32 Bakueiinine MeTaibl U UX COeIUHEHUS 16 1 2 JBH6$§OT§§1H£}S%M$ w636

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLUEOBEPA30OBATE/IbHOE YYPEXXAEHWUE
"LWErAPCKASl CPEQHSS1 OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 2", Kpukos
AHgpeli Hukonaesuy, AMpekTop

30.01.25 09:40 (MSK)

Ceptudmkat 00FFEFFDAD9ES797DEDCF1F07C29D5B08F

"TeHzop"




Uroro no pazneny 20

Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa

4.1 BemecTsa 1 maTepuansl B KU3HU YEIOBEKA 3 Bubmioreka LIOK
https://m.edsoo.ru/7f41a636

Htoro no paszneny 3

PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

OnepaTtop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLUEOBEPA30OBATE/IbHOE YYPEXXAEHWUE
"LWErAPCKASl CPEQHSS1 OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 2", Kpukos
AHppeli HukonaeBuy, AMpekTop

30.01.25 09:40 (MSK)

Ceptudmkat 00FFEFFDAD9ES797DEDCF1F07C29D5B08F




IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoabsnbie IIpakTuyeckue A p
n/n Bceero u3yyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOIaX MO3HAHUS B XUMHUHU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI | bubnnorexa [HOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucteie BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 bubmmorexa HOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
Bbu6nmuoreka [JOK
6 A 1
TOMPIH MOJICHY IR https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHe 3JIEMEHTBI. 3HAKU ) bubmuorexa [JOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CIIOKHBIC BEIIECTBA 1 bubmorexa [TOK
p H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOC YUCHUE 1 bubmmorexa [IOK
yip 4 https://m.edsoo.ru/ff0d2d50

OnepaTtop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLLEOBEPA30BATE/IbHOE YYPEXXAEHUE 30.01.25 09:40 (MSK)
"LWEFAPCKASl CPE[JHSIS1 OBLLLEOBPA3OBATEJIbHAS LLUKOJIA N2 2", Kpukos
AHzpelt HukonaeBuy, ApekTop

Ceptudmkat 00FFEFFDAD9ES797DEDCF1F07C29D5B08F




3aKO0H ITOCTOSHCTBA COCTaBa BEIIECTB.

Bbu6nuoreka [JOK
10 X .B 1
MMiecKas popmyna. BaneTHocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. 1 bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10511 XMMHYECKOTO 1 bubmuorexa [JOK
3JIEMEHTAa B COEINHEHNN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moiib. | Bbu6nmuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMAYECKUE SIBIICHHUS. 1 bubnuorexa [JOK
XUMHUYECKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCclIOBUS TPOTEKAHUS 1 bubnnorexka HOK
XUMHYECKHUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. 1 bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust konuuecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX 1 bubmorexa [TOK
o . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmst XuMUIecKuX peakiuii
18 (coenuHeHMsI, PA3IOKEHHS 1 bubmmorexa [TOK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMEIICHMS, OOMEHa)
M. B. JIoMOHOCOB — y4EHBII-
19 sHuukoneauct. O6o0IeHNE 1 1 bubmmorexa [IOK
I AT Hul https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KonTtponshas padora Nel mo reme | | bubmmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech rasos. Cocras ) bubmmnoreka LIOK
Bo3ayxa. Kucinopon — aneMeHT u https://m.edsoo.ru/ff0d448¢

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLUEOBEPA30OBATE/IbHOE YYPEXXAEHWUE
"LWErAPCKASl CPEQHSS1 OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 2", Kpukos
AHppeli HukonaeBuy, AMpekTop

30.01.25 09:40 (MSK)
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npocToe BeuiectBo. O30H
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA
22 KHCIIOpO/Jia (peaKIuu OKUCICHUS 1 bubmmorexa [TOK
poa (peaiit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CnocoOsI oTy4YeHUsT KUCIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH 1 bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHnenue kucmopoaa
TennoBoii 3pPeKT XuMUIECKOI
24 peaKIuu, OHSITHE O | bu6nmuoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar SISHGIEI/qu];OS . a, CTIOCOOBI Zro 1 bubmmorexa [JOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEI0TBpACHUS
[IpaxTuueckas padora Ne 3 o reme
26 «Ilonydenue u coOOMpaHUE KUCIOpOaa 1 bubmorexa HOK
- . P posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOMCTBY
7 Bonopoa — snemeHT 1 npocroe ) bubmuorexa [JOK
BelecTsBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA | bubmuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubnmuoreka [JOK
29 IT 1
OHATHE O KHCHOTAxX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHust BOAOPOia B | bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «Ilonmydenne u coOupaHue BOIOPOIa 1 bubmorexa HOK
- . P AOPOAS, https://m.edsoo.ru/ff0d4{42
U3YYCHUE €r0 CBOMCTBY

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLUEOBEPA30OBATE/IbHOE YYPEXXAEHWUE
"LWErAPCKASl CPEQHSS1 OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 2", Kpukos
AHppeli HukonaeBuy, AMpekTop

30.01.25 09:40 (MSK)

OnepaTtop 340 000 "KomnaHus "TeH3op"

Ceptudmkat 00FFEFFDAD9ES797DEDCF1F07C29D5B08F




0 MomnsipHblii 00bEM ra30B. 3aKOH | bubmmoreka [IOK
ABoraznpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA

33 BEIIIECTBA ra3a Mo €ro U3BECTHOM 1 bubmorexa HOK

. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo

34 ABHEHUIO PEaKIIMM Ha OCHOBE 3aKOHA 1 bubmorexa HOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B

35 DuU3NYECKUE U XUMUYECKHE CBOMCTBA | bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 | bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIe

37 1 HEHACBIIIICHHbIE pacTBOPHI. MaccoBast 1 bubmorexa HOK

H P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 o Teme

18 «ITpuroroByieHue pacTBOPOB ¢ 1 bubanorexa [HOK
onpeaenEéHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA

19 KonTponbnas padorta Ne2 o teme | | bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupel: cocTaB, KacCU(UKAIINS, | bubnmuoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1 bubnmorexa LHOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, | Bbu6nmuoreka [JOK

HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLUEOBEPA30OBATE/IbHOE YYPEXXAEHWUE
"LWErAPCKASl CPEQHSS1 OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 2", Kpukos
AHppeli HukonaeBuy, AMpekTop

30.01.25 09:40 (MSK)
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43 [lonydyeHne u XuMHUYECKHE CBOWCTBA | bubmmoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, | bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomy4yeHue u XUMHUYECKUE CBOMCTBA | bubmmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMCHKIATypa,
46 cnoco((SLII) n):([)n )eHI/Iﬂ XI/IMI/I‘IZSKI/IG 1 bubmorexa [IOK
o i ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuueckas padora Ne 6. Permenue
47 SKCHEPUMEHTAIBHBIX 33714 110 TEME | bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 I'enernueckas cBsA3b MEXKIY KiIaCCaMU ) bubnnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
4 I 1
9 O0001IcHNEe U CHCTEMAaTH3alKs 3HAHUIH hitps://m.edsoo.rw/00ad9ch?
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HECOPTaHUYECKUX 1 1 bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COEeTUHEHMH
[TepBbIie MOMBITKH KIacCUPUKAITII
51 XUMHYECKHX 31eMeHTOB. [loHsTHE O 1 bubmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
Bbu6nmmoreka [JOK
52 [leproauueckasi cucteMa XUMHYECKUX 1
https://m.edsoo.ru/00ada52c
snemenToB 1. . MenaeneeBa
bubnmuoreka [JOK
53 Tlepnonsl, , IO 1
PHOJIBL, TPYTHIBL, HOATPYTHIB! https://m.edsoo.ru/00ada52c

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLUEOBEPA30OBATE/IbHOE YYPEXXAEHWUE
"LWErAPCKASl CPEQHSS1 OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 2", Kpukos
AHppeli HukonaeBuy, AMpekTop

30.01.25 09:40 (MSK)

OnepaTtop 340 000 "KomnaHus "TeH3op"
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54 Crpoenue atromoB. CoCTaB aTOMHBIX | bubmmoreka [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTpOHHBIX 000JI0YeK
55 aToMOB 3J1eMeHTOB [leproanueckoit 1 bubmmorera [IOK
https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KEHHIO B ) bubmuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HayKH U TipakTuku. . U. 1 bubnnorexa [HOK
MenpeneeB — y4€HbIN, MEIArOT U https://m.edsoo.ru/00ada96¢
rpaKJIaHUH
58 DIIEKTPOOTPULIATETBHOCTh ATOMOB | bubmmoreka [JOK
XUMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmuoreka [JOK
59 VoHHas XumiHeckas Cassb ! https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YECKas 1 bubmmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenosisipHasi XuMu4ecKas ) bubanorexa [HOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenp okucneHia ! https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC 1 bubmuorexa [JOK
peakiuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKUCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.cdsoo.r/00adb076
65 KontponbHas padota Ne4 o Teme 1 1 bubmuorexa [JOK

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLUEOBEPA30OBATE/IbHOE YYPEXXAEHWUE
"LWErAPCKASl CPEQHSS1 OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 2", Kpukos
AHppeli HukonaeBuy, AMpekTop

30.01.25 09:40 (MSK)
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«Ctpoenue atoMa. XuMUUYECKasi CBA3b» https://m.edsoo.ru/00adb486
bubanorexa [HJOK
66 Hlpomexyromas artecraus. ! https://m.edsocI)_.Iru/OOadb.?)3c
67 Pezepublit ypok. O60011eHuE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001IeHNEe U | bubanorexa [HOK
cUCTeMaTH3alus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBULIEE KOJIMYECTBO YACOB I10 63 4

ITPOTPAMME

OnepaTtop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLUEOBEPA30OBATE/IbHOE YYPEXXAEHWUE
"LWErAPCKASl CPEQHSS1 OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 2", Kpukos
AHppeli HukonaeBuy, AMpekTop
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[lepuonnueckuii 3akoH. [lepuoanueckas
1 cHCTeMa XUMMHYECKUX 3aeMeHToB J[. 1 1 bubmorexa [IOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
MIEpUOI0B
3 Knaccudukanus 1 HOMEHKIaTypa ) Bbubmuotexa [JOK
HEOPTaHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKON CBSI3U U TUIIBI ) bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yrioy0OaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca»
6 Knaccudukanust XMMUYECKUX PEAKITH 110 ) bubmunoreka LIOK
pa3AYHBIM TTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHUYECKON
7 eakuu. IloHsATHE O TOMOT€HHBIX U 1 bubmmorexa LOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaAKIMIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.
2 @aKTOpBbl, BIUSIONIAE HA CKOPOCTh ) bubnuoteka [JOK

XUMHUYECKOM PCaKun U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUSA

https://m.edsoo.ru/00adc28¢c

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULMMNAJIbHOE KA3EHHOE OBLUEOBEPA30OBATE/IbHOE YYPEXXAEHWUE
"LWErAPCKASl CPEQHSS1 OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 2", Kpukos
AHgpeli Hukonaesuy, AMpekTop

30.01.25 09:40 (MSK)
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9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC ) bubmuoreka [IOK
peakuun https://m.edsoo.ru/00adcade

10 Teopus 27IEKTPOIIUTUYECKON JUCCOLALUH. 1 bubnuorexa [IOK
CunpHBIC U CIIa0BIC AIIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHUS PEAKITUIA 1 bubmorexa OK

yp peartt https://m.edsoo.ru/00add448
XuMHYecKre CBOMCTBA KUCIIOT U
12 OCHOBaHMI B CBETE IIPEACTABICHHUI 00 1 bubmorexa [IOK
. pes https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLHAIIIT
XUMHYEeCKHEe CBOMCTBA COJICH B CBETE
13 MPENCTaBIEHUH 00 JIEKTPOIUTHUICCKOI 1 bubmmorexa [IOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIMAIAN
bubmunoreka LIOK
14 IT I 1
OHATHE O THAPOJIM3C coeH https://m.edsoo.ru/00add9d4
but6mmoreka [IOK
15 006006 I 1
00IlIEHNE U CUCTEMATHU3AIINS 3HAHUI hitps-//m.edsoo.rw/00addd12

16 [TpakTuueckas padota Ne 1. «Pemenue | 1 bubmmoreka [JOK
3KCTIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o reme

17 «DNEKTPOJIMTHYECKAS JUCCOLMALIUS 1 1 buGnnorexa [IOK

p A HHATI https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)

13 OO01mast xapakTepuCTHKA TaJIOTCHOB. ) bubnuoreka [IOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KHCIIOTA,

19 XHMMHYCSCKHE CBOMCTBA, ITOJIYdCHUE 1 bubmorexa HOK

’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE

20 [TpakTuueckast pabota Ne 2 o Teme | | bubmmoreka [JOK

«[TonyueHue COMITHON KUCIOTHI, U3YYEHUE https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brrancaenus mo YpaBHCHHUAM XUMHNYCCKUX

21 €aKLUi, €CJIK OJUH U3 PEArcHTOB J1aH B 1 Bubmmorexa [IOK
AU, A P s https://m.edsoo.ru/00ade488
U30BITKE
” OO61mas xapakTepucTHka 3JeMeHToB VIA- | bubmmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ANI0TpONHBIE MOIU(DUKAIIUN CEPBI.
23 Haxo>1<p €HUE Cepbl I/Iq)eé coe I/IHGII){I/Iﬁ B 1 bubmmorexa LIOK
5 P \,ﬂ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHE CBOICTBA cephl
24 CepoBoaopo, cTpoeHne, Gpu3nIecKue u | bu6nuoreka [IOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCITOTA,
25 bu3HYecKre U XUMUYECKUE CBOMCTBA 1 bubmorexa OK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHYECKUE peaklluy, JIexKallle B OCHOBE
MPOMBIIIIEHHOTO CII0C00a MOJIy4eHUS
26 CEpPHOU KUCIOTHI. XUMUYECKOE 1 Bubmmorexa [IOK
p ’ . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY’KaloIeH cpeibl
COCIMHEHUSIMU CEPbI
7 Brruncienue MaccoBoil 40JIM BBIXO/1a | bubmuoreka [{OK
MPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa dJIEMEHTOB V A-
73 rpynnsl. A30T, pacipOCTpaHEHUE B | bubmuotexa [JOK
npupoje, Gu3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adecabd
CBOMCTBa
29 AmMMHaK, ero Gpu3nYecKue 1 XUMHYECKUE ) bu6nuorexa [IOK
CBOICTBA, ITOJIyYCHUE U IPUMEHEHNE https://m.edso0o.ru/00adf004
30 [IpakTrueckas padota Ne 3 o Teme 1 1 bubnuoteka [JOK

Oon
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((HOJIyTIGHI/IG aMMHaKa, U3y4YCHHUC €TO

https://m.edsoo.ru/00adf180

CBOMCTB»

31 A3oTHas KUCoTa, €€ hU3ndecKue u | bu6nuoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJEH

1 aMMOHMS B KAYECTBE MUHEPATbHBIX 1 bu6nuoreka [JOK
ynobpenuii. XuMHUECKOe 3arps3HeHHe https://m.edsoo.ru/00adf518
OKPY>KaIoIeH cpeibl COeUHEHUSIMH a30Ta
Docdhop. Oxenn bocdopa (V) u

33 q)occ%)o pHa;{ KI/ICJ'I((l))Ta (b(bPI;SH(‘IelKI/Ie u 1 bubmorexa [IOK

p 7 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, IOJy4YECHHE
Hcnonb3oBanue hocdaToB B KauecTBE
34 MUHEPATBHBIX YI0OpeHUil. 3arpsi3HeHue 1 bubmmorexa LIOK
P . YAOOP - >arp https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu

35 Yrnepon, pacipocTpaHEHHE B IIPUPOJE, 1 bubnuorexa LIOK
duznyecKkrue 1 XUMUIECKHE CBOMNCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraeposaa, ux Gpusndeckue u

36 XHUMHYECKHE CBOMCTBA. DKOJIOTHUECKHUE ) bubnuoteka [JOK
POOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

bu6mmoreka [IOK
37 VYronbHas Kucno0Ta U €€ conu 1
https://m.edso00.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
38 "IlonyyeHune yriaekucioro rasa 1 1 Bubmmorexa [IOK
e T ) | https://m.edsoo.ru/00ae027¢
KauecTBenHnas peakmusi Ha KapOOHAT-HOH
[lepBoHavanbHbIe MOHATHS 00
bubmunoreka LIOK
39 OPraHMYEeCKHUX BEIIECTBAX KaK O 1

COCTMHECHUSX YIiIepoaa

https://m.edsoo.ru/00ae054¢
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40 Kpemuuii u ero coequHeHust 1 bubnnorexa [IOK
https://m.edsoo.ru/00ac080a
[TpakTuueckas padota Ne 5. Pemenue

A1 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME | 1 bubmmoreka [JOK
«BaxHeire HEMETaIbl U UX https://m.edsoo.ru/00ac0bf2
COCIMHEHMSD)

KonTtponsHas padota Ne3 o reme
42 «BaxHeire HEMETaIbl U UX 1 1 bubmorexa HOK
https://m.edsoo.ru/00ac0e18
COCIMHEHMS)
OO01mas xapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJIOB. MeTainueckas | bubmuoreka [IOK
CBA3b U METAJUINYECKAS KPUCTAILUINYECKAS https://m.edsoo.ru/00ac103e
peuérka. Pu3nyecKnue CBOMCTBA METAJIIIOB
XHUMHUYECKHE CBOICTBA METAJLIOB.

44 DNEKTPOXUMHUYECKHUH sl HANIPSKEHUN 1 bubmmorera LHOK

https://m.edsoo.ru/00ael1156
METaJIJIOB
OO6mue crnocoObI MOTYyYEHUS METAJIJIOB.

45 CnnaBel. Beruncnenus o ypaBHEHUAM ) bubnuorexa [IOK
XAMHYECKUX PEaKL U, €CIIU OOUH U3 https://m.edsoo.ru/00ael 156
pEeareHTOB COJEPKUT MPUMECH

bu6mmoreka [IOK

46 HowsThe 0 kopposi MeTanon ! https://m.edsoo.ru/00aec1278

but6mmoreka [IOK

47 [HenorrEie MeTaIEL ! https://m.edsoo.ru/00ac14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U KAJTHSI 1 buGnnorexa [IOK

https://m.edsoo.ru/00aec14b2

49 [IlenoyHO3eMeNbHBIE METAIIIBI — KATBIIAN ) bubnuoteka [JOK
1 MarHum https://m.edsoo.ru/00acl5e8
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bubmunoreka LIOK

50 B i 1
KHCHIIIE COCMMHCHHA KATbIHA https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 1
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubnuoteka [JOK
52 1
YCTpaHEHHS https://m.edsoo0.ru/00ae1886
[IpakTraeckas padbota Ne 6 mo Teme
53 "JKécTKkoCTh BOABI M METOBI €€ 1 1 bubmiorexa HOK
" A a https://m.edsoo.ru/00aelae8
YCTpaHECHHS
but6mmoreka [IOK
54 A i 1
JOMIHIH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBONCTBA OKCHAA U | bubmmoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmunoreka LIOK
56 K 1
1eso https://m.edsoo.ru/00ac1d86
57 Oxkcuapl, Tuapokcuasl u conu xenesa (1) u 1 bubmuoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001Ienre U cucTEMAaTH3alNs 3HAHUI 1
[Ipaktrueckas padorta Ne 7. Pemenue
59 IKCIEPUMEHTANLHBIX 3a7a4 110 TEME 1 1 bubmmorexa [IOK
p . a https://m.edsoo.ru/00ae3de8
«BakHelye METalIbl U UX COSIUHEHUS
Brrurcnenus o ypaBHEHUSIM XHMHYECKUX
€aKIMI, eCJIM OIMH U3 PEarcHTOB JaH B
60 Ip)IS(SI)IHTKe HJIM CO ﬂe }KI/ITI:'I HMeCH " 1 bubmmorexa [OK
Aep N p ’ https://m.edsoo.ru/00ael1750
BrrunciieHus MaccoBoOii 10X BEIXO4A
MPOJIYKTA PEAKIIH
61 O0001Ienre U cucTEMAaTH3alNs 3HAHUHI 1
6 KonTtponbHas padora Ne4 o reme ) ]

«Baxxueinme MeTajIbl U UX COEIUHEHUS
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63 BemiectBa u MmaTepuanbl B TOBCEAHEBHOM | bubmmoreka [JOK
JKA3HU YeJI0BEKa https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEN ) bu6nuoreka [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp xvMuu B pelIeHNH SKOJIOTHYECKUX | bubmmoreka [JOK
npobiiem https://m.edsoo.ru/00ae4270
bubmmoreka [JOK
66 TpovexyroHas arrecraus. ! https://m.edsoclfru/OanOdOa
67 PesepBHblil ypok. O6006111eH1E U | bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33¢c
68 Pezepublit ypok. O60011eHuE 1 | bu6nuorexa [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 .
[MPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumusi, 8 kiace/ Pynsutuc I'.E., ®enpaman @.I'., AkiimorepHoe o0IIeCTBO
«M3parenscTBO «IIpocBemenne»
» Xumus, 8 kinacc/ 'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

o Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o0I1eCTBO
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
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