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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
0o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu Aa€T MPEACTaBICHUE O IEAX, O0IIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MPOTpaMMbl O XUMHUHU, OMNPEAEISECT KOJWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolIUXCs, ONpeAeNsIeT BO3MOXHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEILHON JIEATETLHOCTH OO0YYalolerocss MO0 OCBOEHUIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPTUU U 00 HBOJIIOIMHU BEHIECTB B MPUPOJIE, O IMYTAX PEHICHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEW  JJIi  CaMOpa3BUTUA U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEIIbCKUX YMEHUM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroluxcs;
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CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
o0Opa3oBaHue 00y4arOIUXCsl.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
colepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX IMOHATUNA XHMHH, OCHOB
HEOPraHWYECKOM XUMHM U HEKOTOPbIX OTIEJIbHBIX 3HAYUMBIX IOHSITHIM
OpraHUYeCcKON XUMUHU.

CTpykTypa coiepiKaHHs MPOTpaMMBI IO XUMHUU Cc(POpMUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIlIECTBE U CUCTEMbI IOHITHI O XUMUYECKON
peaknmu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TI0 TPHHIIUITY
MIOCJICTIOBATEIIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKHX IMPEACTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /1. V1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHUS O CTPOCHUU aTOMa U XMMUYECKOM CBA3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMITMPUUYECKH
TIOJIYYCHHBIX U OCMBICIICHHBIX (PaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K JIpyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO0 MPUMEHEHUS U TOTYYCHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XUMHU  CHOCOOCTBYeT  (OPMHPOBAHHIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
e€ CHCTEMHOM TMpHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAay4HOMY 3HAaHUIO W
METOJIaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICUCHHUEM
3HAHUM W3 paHee MH3YYEHHBIX Y4YeOHBIX mnpeameToB: «OKpyXKaloomuidi MUpy,
«buosorus. 5-7 xiacce» u «Pusuka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NESTEbHOCTA YENIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJbTYPHI.
3ajaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbI XHUMHYECKUX
3HAHUN — Ba)KHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM,
JOCTYIHBIX _0000INEeHW MHUPOBO33PEHYCCKOI0 XapaKTepa, s3bIKa HAYKH, B
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npUOOIICHNH K HAyYHbIM METOJAaM TIO3HAHMS TP HW3YYCHUH BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JeSITENIbHOCTH, OCBOGHHUU TPAaBWJI 0O€30MacHOr0 OOpalieHusi C BEIeCTBaMU B
ITIOBCETHEBHOM KU3HU.

[Ipu uM3yyeHUM XMMHUU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUsS Ba)KHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIVIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HamnpaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMAaTHYeCcKoe MpHOoOIIeHne
o0y4Jarommxcs K CaMOCTOSITEIbHOW MO3HABATEIBLHON JESTEIHHOCTH, HAYYHBIM
METOJIaM TIO3HaHMs, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBUH, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONUX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW H  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHITHP H OICHWBATH SIBICHUS
OKPYXAIOIMIEr0 MUpPA, MCTOJB3Yys 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YYCHUHU
XUMUH, TPUMEHITh HMX TMPHU PEIICHUH MpoOJIeM B TOBCEAHEBHOW >XKU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMupoBaHWE Yy OOYyYalOImUXCS TYMaHHUCTUYECKHX OTHOIICHUH,
MOHVUMAHUSI TIEHHOCTH XWMHYECKUX 3HAHWHA 711 BBIPAOOTKH SKOJOTHUYECKH
1eJIeCO00Pa3HOr0 TOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYUYEHHWIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGWIS W HANPABICHHOCTH JATLHEUIIETO
0o0yueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I H3YUYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 0011ero oOpa3zoBanus, coctaBisieT 136 gacoB: B 8 kinacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).
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COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B )KU3HU YETOBEKAa. XUMHS B CUCTEME HAYK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocTbie U CloXKHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHHUH.

KomuectBo BemectBa. Moiib. Monsipaas macca. B3auMoCBsi3p KOIIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MAacChl BEIIECTB. XUMHUUECKHe ypaBHeHUs. Knaccudukarms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIOTOMN) SBJICHUM, HAOII0ACHHE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3feNIeHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(IIapOCTEPHKHEBBIX ).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BenlecTBO. HaxoxneHue kuciaopona B mpupoje, (PU3NUECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue xkucnopoaa. CrocoOsl
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MOJIYYCHUSI KHUCJIOpOJAa B JIA0OpaTOpHH ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Mounsipablit 00bEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BO/bl. OCHOBAHMUS.
Poisib pacTBOpOB B npupoie U B KU3HU YesnoBeka. KpyroBopot Boabsl B IpUPOJE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosieoOpasyromue. HomeHknatypa OKcugoB. DU3MYECKHME W XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucnor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psn aktuBHocTH MeTamnoB H. H. bekerosa.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, pacrmo3HaBaHWE U W3YYCHHE CBOMCTB KHCIOPOJa, HAONIOACHUE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpamieHusi TOpeHus (moxapa), O3HaAKOMJIEHHE C oOpa3llaMu OKCHIIOB U
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HCCJIEJIOBAHHE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),

[JOKYMEHT NOAMNWCAH 3MEKTPOHHOM MOANMUCHIO

MYHUUUNAJNIbHOE BIOIXKETHOE OBLLEEOBPA3OBATEJIbHOE 04.09.24 08:46 (MSK) Ceptudukat B6C27BCC082335DFE93C5CEB43C9AAB4
YYPEXXAEHME NPA30BELIKOIO MYHULIMNAJIbHOIO OKPYTA [evicteyet ¢ 10.04.24 no 04.07.25

BOJIOrOACKOI OBJIACTU "CPEAHSA LUKOJIA N2 2 I.FPSI30BLIA", LLlaxoBa

CeeTtnaHa MBaHoBHa, iupexkTop




UCCIIEJOBaHUE O00pa3lOoB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METajulaMH, PEaKUUW HEUTPAIHU3aLUH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHME OJHOI0 MeTajlla IPYTMM M3 PAacTBOPA COJIM, PEILICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenageneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCHUBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3AYECKUM CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA WU
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxenuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U mnpaktuku. . . MenneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl okucaeHUs: U BOCCTaHOBIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mexcnpeomemmunie ceéasu
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Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Yepe3 MCMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAayUHBIX
IIOHATUM, TaK U MOHITUHU, SIBIIFOIIUXCS CUCTEMHBIMU JUISI OTAECIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO--HAyYHbIE TIOHSTHS: HAyYHBIN (pakT, TUNOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTALUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKHUX
COCAVMHEHN, TEHETUYECKas CBSI3b HEOPTAHUYECKUX BEIECTB.

Knaccudukanuys XuMHUeCKUX PeakIfil MO pa3INdHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIICHEN OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYacTHIO KaTalau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKLUN, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMUMHUYECKOM pEaKIUU U TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiienue YpaBHEHUU
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OKHCIIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUil C HKCIOJb30BAaHUEM METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y cinoBusi IpOTEKaHUs PEaklMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBUS paA3JIUYHBIX (DAaKTOPOB, MCCIENOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6mas xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJIECTBUE € MeETAZIaMU, HEMETajlaMH, IeJioyaMu). XJIOPOBOJOPO/I.
ConsiHass KHCIIOTa, XMMHUYECKHE CBOWCTBA, NMOJy4eHHE, NPUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHne M (pu3myeckrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qu3nUeckue ¢ XHMHYECKHE CBOHCTBa (0OIIMEe Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha
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cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAC. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, paclupOCTPaHEHHE B MPHUPO]IE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpUuMeHeHune. KauecTBeHHas peakiius Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoOpeHnii. XUMUYECKOE 3arpsi3HEHHE OKPYKAIOIIe cpe/ibl COeAMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue pocharoB B kKauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriiepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dext. YronpHas KucaoTa U €€ colid, UX (PU3nUecKue U XMMUUYECKUE CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHa"aNEHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YIIIeBOJIaX — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHenue. CoenvHeHuss KpemHHs B mpuponae. OOmme mnpeactaBieHus o0
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,
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CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOW KU3HH.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TaJIOT€HOB U HX COEJUHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHHUE XUMHUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMAaTepuaioB), oOpasaMu a30THBIX U (PocHOpPHBIX yIOOpEeHUM, MOJIydeHUE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3AUMOJICVCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MojiydeHue, coOupaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHeime HeMeTanbl U UX COCTUHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIM4YeCcKasi ~ KpUCTaJIMuecKas  pemeTka.  DJIEKTPOXUMUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) U UX MPUMEHEHHE B OBITY U TIPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u
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TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCIUHCHUU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0X/JICHUE B ITpupoic. PU3NUECKUE U XUMUYECKUE CBOMCTBA MAarHus
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHA
aJIFIOMUHUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHME aroma, HaxOXJIeHUE B mpupone. Dusznyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U comu xxenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUSI OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKIMid HA MOHBI: MArHusl, KajblUs, aJIOMUHUS, IIMHKA, KeJe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IMHKA, PEIIEHNE YKCIEPUMEHTAIbHBIX 3a/]1a4 10 Teme « Baxkneunmue
METaJIJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4eHrne o0paslioB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu
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Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT0 IMKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OJIEKTPOH, IMPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKH, JTUDJIEKTPUKH, (OTODPIEMEHT, BEIIECTBO, TeJ0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT TMpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHXKEHUSAX W OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YU€OHBIX POEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HaBaTEIbLHON, MH(POPMAIMOHHON M YUTATEIbCKON KYJIbTYphbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOM H  HCCJEI0BATEIbCKOU
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 *KU3HMU, OCO3HAHUE TMOCIEICTBUA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTUUECKOMY HM3y4YeHHUI0 podeccuil u Tpya pa3IuyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil O€30MIaCHOTO MOBEACHUS MPU PA0OTE C BEIIECTBAMU, & TAK)KE B CUTYaLIUSIX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOW  KYJbTYpbl, OCO3HAHMSl TIJIOOAJBLHOIO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeranpenMETHBIX pPE3YNbTATOB BBIIEISIOT 3HAYUMBIC IS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUW U3 ATUX NMPEAMETOB (OPMUPOBATH MPECTABICHHUE O IEIOCTHOMN
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HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIEe YHUBEPCAJIbHbIE Y4eOHbI€ 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH TOHSTUSMU), UCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHHS (MHIYKTUBHBIC, JCTYKTUBHBIC, IO AHAJIOTHH),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
PU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYCCKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakXKe B KA4eCTBE OCHOBHI I (DOPMUPOBAHUS THIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATETFHO MPOTHO3UPOBATH €T0 PEe3yibTaT, (OPMYIUPOBATh 0000IICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPE/CTABICHUS, MTOJIYIAEMYI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIM ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOJAMMBIX ISl BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOT'O MCTIOIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JEATENHHOCTH MH(DOPMAIIMIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCykmaemMoil  Tembl, (OPMYyITUPOBAaTH  CBOM  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTAaTOB BBIMOJIHEHUS XHMHUYECKOTO JKCIEpPUMEHTa (J1ab0paTOpHOTO OIbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE y4€Ta OOIMIMX WHTEPECOB W COTJIACOBAHUS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACNATh LENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIM QJITOPUTM JACUCTBUM MNPHU BBIINOJHEHUM 3aJaHUM C y4ETOM
MIOJTYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIICCTBAX U PEAKIHSIX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, IIPE/JIaraéMbI€ B YCIIOBUH 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI
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JNEUCTBHM, crenuduyeckue g TpeAMETHONH o0mactu  «XHUMHS», BHJBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJISIpHAas macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCIAMHEHUS, PEaKIUu pasJIoKEHUs, PpEeaKIuu 3aMelIeHUs, peaKkIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PAcTBOpP, MAacCOBasi JIOJsl BEIIECTBa
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPTaHUYECKUX COCTUHECHUSX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHUsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0OJbIIIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHbIE HMMEIOTCS B
tabmune «llepmomuueckass cucrema xumudeckux osiaemeHtoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

e KJIACCHU(PUIMPOBATH XUMHYECKUE BJIEMEHThI, HEOPTAHMUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJITBEPK/Iasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTCIBHYIO MOJCKYJSIPHYIO W  MOJIAPHYEO MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

e TIPUMEHATH OCHOBHBIC ONEPAIMHA MBICTUTCIIHHOW NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTU3aluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — JUIsI M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MMO3HAHUS — HAONIOJCHUE, W3MEPCHHE, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CJENOBAaTh  MpaBWIaM  [OJb30BAHUA  XUMHYECKOW  MOCYyAOW U
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xony oOydenus B 9 kiacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM ypOBHE

JOJIKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e pACKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATHUH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJIEHTHOCTH, SJEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
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HeoOpaTUMBIE pPEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENb,  OKUCJIEHHE U  BOCCTAHOBJICHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTh XHUMHYECKOW peakUuuH, TMpeaeabHO JOMyCTUMas
koHueHTpauus [IJIK BemecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;

e HCIMOJb30BaTh XHMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (HOpMyT
BEILECTB U YPABHECHUN XUMUUYECKUX PEAKLINA;

e OIPENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUUECKUX DJIIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBA3M (KOBAJICHTHAsl, WMOHHAs, MeETaJuIMueckasi) B HEOPraHUYeCKHUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJHBIX PACTBOpPaxX HEOPTAaHMYECKUX COCIMHEHUH, THUIT KPUCTATIMUECKOMN
PELIETKN KOHKPETHOTO BELIECTBA;

e packpbeiBaTh cMmbich Ilepuomumueckoro 3akona JI. WM. MengeneeBa u
J€MOHCTPUPOBATh €ro NOHUMAaHUE: ONHUChIBaTh W XapaKTepU30BaTh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejenax MaJiblX NEPUOOB U TJIaBHBIX MOATPYMM C YUYETOM CTPOCHUS UX
aTOMOB;

e KiaccUUIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB);

e XapakTepHu30BaTh (OMHCHIBATH) OOMME W CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

e COCTaBJATh YPaBHEHHS DJIEKTPOJUTHUYECKOM JTUCCOLMAIMMU  KUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO

[JOKYMEHT NOAMNWCAH 3MEKTPOHHOM MOANMUCHIO

MYHUUUNAJNIbHOE BIOIXKETHOE OBLLEEOBPA3OBATEJIbHOE 04.09.24 08:46 (MSK) Ceptudukat B6C27BCC082335DFE93C5CEB43C9AAB4
YYPEXXAEHME NPA30BELIKOIO MYHULIMNAJIbHOIO OKPYTA [evicteyet ¢ 10.04.24 no 04.07.25

BOJIOrOACKOI OBJIACTU "CPEAHSA LUKOJIA N2 2 I.FPSI30BLIA", LLlaxoBa

CeeTtnaHa MBaHoBHa, iupexkTop




oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;

e PACKPBIBATH CYIIHOCTh OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHBIX peaKIuid
MTOCPEACTBOM COCTABJICHHSI DJICKTPOHHOTO OaaHca ATUX PEaKIIniA;

e TIPOTHO3UPOBATH CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIUHCIISITh OTHOCHTEIBHYIO MOJEKYISIPHYIO W MOJISIPHYIO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHMMHYECKOrO »dJeMeHTa 10 Qopmye
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

e COOJIOATH IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

e TMPOBOJUTH  pEAKIMH, TOJATBEPXKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHA-, OPOMHI-,
noauI-, kKapOboHat-, ¢ocdar-, cuIMKaT-, Cyiabdar-, THUAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

e TPUMEHATH OCHOBHBIC OTEPAINHA MBICTUTCIIHHOW NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEeMATU3allui0, BBISIBJICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U

MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

MYHULUMNANIbHOE BHOAXETHOE OBLLLEOBEPA30OBATEJ/IbHOE
YYPEXXAEHUE NrPA30BELIKOrO MYHULIUMNAJIbHOIO OKPYTA
BOJIOrOZ1ICKOW OBNIACTW "CPEHSAS LUKOJIA N2 2 I.FPSI30BLIA", LLlaxoBa
CeeTnaHa VBaHoBHa, [lmpekTop
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Pa3nen 2. Baxkneiimume npeacTaBuTe/In

HEOPraHuveCKUX BEIIECCTB

Bosnyx. MHULMAPOBAHUE U MO/ JIEPHKKY UCCIe/I0BATENbCKON J1€eITEbHOCTU 00yYatouXCs
Kucnopo bubmaorexa IPYNIOBBIX UCCIeN0BATENbCKHUX POEKTOB, YTO JAET 00yYaIOLUUMCS BO3MOXXHOCTb
2. . LHOK npo6JieMbl, pa3BMBAeT YMEHHUS HAOJ/II04aTh MPUPO/IHbIE SIBJI€HHS], BBITTOJHSATH OIIbI
1 IMousTre 6 https://m.eds | ycnonbzoBanuem M3MepUTeNbHbIX IPUOOPOB, pOpMUPYET HaBbIK reHEPUP OBAHUS
o6 ‘;O-VU/M BBICTYIIJIEHUS Nepe ayIUTOPpHel, apTyMeHTUPOBAHUS U OTCTAaUBAHUS CBOEH TOUK
OKCHIax =
3HAaKOMCTBO €0 cdhepamMu NpopecCUOHATbHOM JeATEbHOCTH, CBI3aHHBIMU
C XMMHEM, U COBpeMEeHHbIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMHU Ha
Bomopon. bubnnoreka | [ocTHXeHMAX XMMUYECKOM HayKH, YTO CIIOCO6CTBYET Pa3BUTHIO
9 HousTne HOK npeiCcTaBJeHUM 0 BO3MOXHbIX chepax 6yayiiei npodeccuoHaibHON
0 8 1 https://m.eds | AeATEJIBHOCTH, CBA3AHHOW C XMMHEH, IOJTrOTOBKA K JJa/IbHEHIIeMY
2 KHCIIOTaX 00.ru/7f4183 | 0OyYeHUIO B 3TOM HaNpaBJIEHUU U 0CO3HAHHOMY BbIOOPY 00y4Yal0 MM HUCS
M COISX 7c Oyayuiel npodeccuy;
Bona. YCTAHOBJIEHUE JOBEPUTEIbHbBIX OTHOLIEHUS MEXY YUUTENEM U
PacTBOpEI Bubmuorexka | YYEHMKaMH, CIOCOGCTBYIOLIMX MO3UTUBHOMY BOCIPHUATHIO yYallMMHCH
) IOK Tpe6OBaHUU U MPOCHO YUUTEJIS,, AKTUBU3AIMU UX IT0O3HABATE/IbHOU
: Tomsrie 5 1 httos://m.eds | ACATENbHOCTH ¥ aKTHBHOCTH;
3 00 00.ru/7f4183
OCHOBaHHU ic
AX
OCHOBHBI Hcnosib30BaHHEe BOCMIUTATEbHBIX BO3MOXXHOCTEN COJlep KaHHs TEMbI
€ KJIacChl Bubmaorexa Yyepe3 noi00p COOTBETCTBYIOIIMX 33/1a4 JIJIs1 PellleHUSI.
2. HEOpraHu HOK
4 YEeCKUX 11 ! hitps://m.eds
00.ru/7f4183
ccie,uHHeH 7c
ni
OOKYMEHT TMOAMUCAH 3JTEKTPOHHOMW MOAMUCBIO
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Pasznea 3. [lepuoguveckuii 3axon u [lepuoguyeckas
cucreMa Xumudeckux 3jieMenToB JI. . MenaeneeBa.

CtpoeHue atoM0B. XUMHYECKasi CBA3b.
OKuUCINTEIBLHO-BOCCTAHOBUTE/IbHbIE PeaKIHU

[epuomu [IpuMeHeHHEe HA YPOKE UHTEPAKTUBHBIX GOPM pabOThI C
YEeCKNAU 00Yy4YarUMMHUCS: HHTEJJIEKTYaJbHbIX UTP, CTUMYJIHUPYIOIIUX
3aKOH U M03HABATEJIbHYI0 MOTHUBAIUI0 00YYaIOIIUXCS.
ITeproan BOOOIIIE;
yeckast
bubmnoreka
cucTeMa
HOK
XAMUYEC
X 7 https://m.eds
00.ru/7f4183
3JIEMEHTO S
7c
B . H.
Mennene
-eBa.
Crpoenne
aroMa
Xumnuec -MHUIUHMPOBATH 00YYAKIIUXCA K 06CYK/AeHHI0, BBICKa3bIBAaHUIO CBOETO
Kast MHEHUS], BbIpaboTKe CBOEro OTHOLIEHHs 110 OBO/Y MoJIy4aeMoi Ha ypoKe
CBSI3b. Bubnorexa | COLAAIBHO fHa‘-H/IMOI/I fIHc])opMaum:I, OpI‘aHI/ISOZBIBaTb B paMKax ypoka
OKHCITHT 110K NpOsIBJIEHUM aKTUBHOM XXU3HEHHOH noslgunn 00yYaroLUXCS;
OpPTaHU30BbIBATb UHAWBHUIYAJbHYIO YIYEOHYIO JeATeTbHOCTD
€JIbHO- 8 https://m.eds 5 .
-BOCIIUTBIBATH Y 00YYAIOIIMXCA YYBCTBO VBAXKEHHUA K XKU3HU TUX JIIOJeH
BOCCTAHO 00.ru/7f4183 y obyHdatol y y APY A
BUTEJIbHBI ic
>KU3HHU BOOOIIIE;
e
peakuuu
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ps://m.eds

PR o 00.ru/7f4183
7c
Bubnuoreka

PeszepBHOE HOK
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’ 00.ru/7f4183
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9 KUIIACC

KoauuyecTBo 4yacoB DJleKTpOoHH | Bocnurare/bHBbII KOMIIOHEHT YPOKA
Ne Haumeno
ble
BaHHe Koutp | IIpakr (undpossie
n| pasgeios | B OJIbHBI | HMYECK )
/| mrem cel ¢ me o0pa3oBare
n, m§nporpam | ro abot ador
porp p P JbHBIE
MBI bl bl
pecypchbl
Pa3nen 1. BemecTtBo u XuMu4eckue peakuumn
[ToBTOpE No0YX/1aTh 00y4YaOLUXCS COOJIIOJATh HA YPOKe 00LIeNPHUHATbIE HOPMBbI
HUE U NOBe/leHUs, MPaBUJjia OOILEHUS CO CTAPIIMMHU (YUYUTENIEM) U
yIIy6IieH CBEpCTHHMKaMU (00yyarIuMHuCcs);
e bubnmoreka
3HAHUM HOK
OCHOBHEL 5 1 https://m.eds
00.ru/7f41a6
X
36
paszzenoB
Kypca 8
KJacca
OcHOBHBI pean30BbIBATh BOCIUTATEbHbIE BO3SMOXXHOCTU B Pa3JIMYHbIX BUJAX
e Bubnorexa | AEITENBHOCTH 00YYAIOIIMXCS CO CJIOBECHOM (3HAKOBO#1) OCHOBO:
BBIBO/IbI M 0KA3aTeJbCTBO GOpPMy.JI, aHaIU3 GOpPMYJI, pelieHne
3aKOHOME LIOK
pHOCTH 4 httos-//m.eds | TEKCTOBBIX KOHYECTBEHHDIX M Ka1€CTBEHHDIX 33/1a4, BIMOJIHEHHE
ps://m. . o
3aJlaHU U 10 pa3rpaHUYEeHUI0 IOHATUH peaJn30BbIBaTh BOCIUTATE/IbHbIE
XAMHUYECK 00.ru/7f41a6
36 BO3MO>KHOCTH B pa3/IMUHbIX BU/1aX JeSITeJbHOCTHU 00y4aloIuXcs Ha
ux = OCHOBE BOCIIPUSITHS 3JIEMEHTOB JIeICTBUTENLHOCTU: HAbJII0J|eHHE 32
peaknuu JIEMOHCTPAIMSIMHU YUYUTEJIs], TIPOCMOTP Y4eOHbIX GUIbMOB
DneKTpon 8 1 1 bubnuoreka | -Mccie0BaTENbCKYIO 1eSITENbHOCTh 00YYaON[UXCsl B paMKax peaau3alydu
HUTHYCCKA OR y
[OKYMEHT OEHJIT/I'tAH 2NEKTPOHHAON NOANUCHIO
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A https://m.eds | ymu uHAUBUAYANBHBIX U IPYNIIOBBIX UCCJIEA0BATENbCKHUX TPOEKTOB,
FCCcoIa 00.ru/7f41a6
M. 36 YTO ZJacT 0O6y4alIMMCsl BO3SMOXXHOCTb MPHUOOPECTU HABbIK MyOJIUYHOTO
Xumuuec .
- BBICTYIIJIEHUA Nlepes ayJUTOPUEN, apTyMeHTUPOBAaHUS U OTCTaWBaHUA
peaidiin CBOEW TOYKHU 3pPEHUS;
B
pactBopa
X
Hroro no
paszzaeny 17
Pa3znen 2. HemeTanabl M MX cOeIMHEHMSI
O6mas MO/IeJINPOBaTh Ha yPOKe CUTYyalMU /iJ1s1 BbI6Opa MOCTyNKa
XapakKTep 06y4JarMMHUCcs (TeKCThl, ”HPporpadurka, BUEe0 U JIp); peau30BbIBaTh
HCTHKA Bubmuorexa | BOCHMTATeIbHbIE BOSMOXHOCTH B Pas/IMYHBIX BU/JAX JeATeIbHOCTH
, XUMUYECK LIOK 00y4YaroUIMXCs HA OCHOBE BOCIPUSTHS 3JIEMEHTOB
1' ux 4 1 https://m.eds
3JIEMEHTO 00.ru/7f41a6
B VIIA- 36
TPYIIIIBL.
lNanorenst
Obmas YCTaHOBJIEHUE JOBEPUTEbHBIX OTHOLIEHUS MEXAY yUUTENEM U
XapakrTep y4eHUKaMU, CIOCOOCTBYIOIIUX MTO3UTUBHOMY BOCIPHUATHIO YYaL[UMUCS
HCTHKA bubsnoreka TpebOBaHUM M MPOCHO yUUTEJIs], aAKTUBU3ALMU UX NTO3HABATEJbHOMN
2 XUMIHECK [HOK JleITeJIbHOCTU U aKTUBHOCTH;
5 X 6 https://m.eds
00.ru/7f41a6
3JIEMEHTO 36
B VIA-
TPYIIITHL.
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Cepau eé
COCIMHEH
ns

O06mmas
XapakTep
HCTHKA
XUMHAYECK
uX
DJIEMEHTO
B VA-

TPYIIITBL.
A3or,
dbocdop u
HX
COCAMHEH
ust

bubnmoreka
1HOK

1 https://m.eds
00.ru/7f41a6

36

3HAaKOMCTBO €0 chepamMu popecCUoOHANTbHOM JeATebHOCTH, CBI3aHHBIMHU
C XMMHEH, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha
JIOCTIDKEHUSIX XUMUYECKOUW HayKH, YTO CIIOCOOCTBYET Pa3BUTHUIO
npeJCcTaBJeHUH 0 BO3MOXHBIX chepax 6yaylel npodeccuoHalbHON
JlesITeIbHOCTH, CBI3aHHOM € XMMU e, I0Jr0TOBKaA K JlaJibHel1IeMy
00y4eHUI0 B 3TOM HallpaBJIeHUU U OCO3HAHHOMY BbIOOPY 00y4Yaro LIMMHUCS

6yayier npodeccuy;

O06mmas
XapakTep
HCTHKA
XUMUYECK
ux
3JIEMEHTO
B IVA-
TPYIIIIHL.
Yraepon
u
KpPEMHHUU
U UX
COEJIMHEH

bubnnoreka
HOK

2 https://m.eds
00.ru/7f41a6
36

-hCC1e[0BaTe/bCKY0 1esiTe/IbHOCTb 00Y4aloLMXCcs B paMKax peaju3alyu
VMU UHJUBU/YATbHBIX U TPYNIIOBBIX UCC/IE/,0BAaTE/bCKUX IPOEKTOB,

YTO JacT 00y4alIIMMCsl BOSMOXKHOCTb IPUOOPECTU HABBIK MYyOJIUYHOTO
BBICTYIJIEHUS NepeJ ayJUTOpUel, apryMeHTUPOBAaHUS U OTCTaUuBaHUSA

CBOeM TOYKHU 3pEHUS;
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Pa3gen 3. MeTa/llIbl M X COCIUHEHUS

3HAaKOMCTBO €O cpepaMy NpodpecCUOHANbHOHN [eATeJbHOCTH, CBA3aHHBIMU
C XUMHEeH, U COBpeMEHHBbIMHU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
bubioreka | 1ocTHKEHUSAX XUMUYECKOM HayKH, 9YTO CIOCOGCTBYET PAa3BUTHUIO
3 OO0uue HOK npeJCcTaBJeHUN 0 BO3MOXHBIX cpepax OyayLiei npodpeccuoHaibHON
1 CBOMCTBA 4 https://m.eds | AeATeJbHOCTH, CBA3aHHOM C XMMHEH, NOATOTOBKA K Jla/IbHeHIIeMY
METAJLIOB 00.ru/7f41a6 | 06y4eHHIO B 3TOM HallpaBJ€eHHUHU U OCO3HAHHOMY BbIOOPY 00y4Yaro LIMMHUCA
36 oyayuiei npodeccuu;
-UCCJIeOBATebCKYIO 1eITeIbHOCTb 00y4aloLIMXCcs B paMKax peajn3alnuu
Baxneii
e bubimorexka | ymu MHAMBULYANbHBIX ¥ TPYINOBbIX UCC/IE0BATENbCKUX IPOEKTOB,
OK
3. METaJLIbI 1
. 16 2 https://m.eds | YTO AACT 06y4alOLIMMCS BO3MOXXHOCTb IPUOOPECTH HAaBbIK yOJIUYHOTO
U UX
00.ru/7f41a6
CoeIMHEeH o
36 BBICTYIJIEHUA Nlepe], ayIMTOpHUel, apTyMeHTUPOBAHUSA U OTCTauBaHMUS
ns
CBOEH TOYKH 3peHHUSs;
Hroro no
paznmeny 20
Pa3znen 4. XuMus 1 OKpy:Kaas cpeaa
Bemects Bubmuorexka | 3HAKOMCTBO co chepaMU NpodeccCuOHaNIbHON [1eATebHOCTH,
4 au LIOK CBA3aHHBIMM C XMMHUEH, U COBPEMEHHBIMHU TEXHOJIOTUSIMH, OCHOBAHHBIMHU
1' Marepual 3 https://m.eds Ha JOCTXKeHUSAX XUMHUUYeCKOW HayKH, YTO CIIOCOOCTBYET Pa3BUTHUIO
bl B 00.ru/7f41a6 npeACcTaBJAeHUN 0 BO3MOXHbIX cpepax 6yayliei npodeccuoHaibHON
KU3HU 36 JlesITeJIbHOCTH, CBSI3aHHOM C XMMUEH, NOAr0TOBKA K JJa/IbHEUIIEMY
JIOKYMEHT MOAMUCAH SNEKTPOHHOI NOAMMCHIO
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YeIIoBeKa 00y4YeHHUIO B 3TOM HaNpaBJIEHUH U 0CO3HAHHOMY BbIOOpY
obyJaruMMUcs obyayien npopeccuu
Htoro o 3
paznmeny
bubnmoreka
Pe3epBHOE HOK
Bpens 3 https://m.eds
00.ru/7f41a6
36
OBILEE
KOJIMYECTB
O HYACOB 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacon DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponbs XumMuu B )KU3HU 1 bu6nunoreka [JOK
yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 MEeTOAX MO3HAHUS B XUMUH 1 bubmmorexa IIOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paloThl B 1a00paTOpUU U NPUEMBI 1 bubmuoreka [IOK
oOpalieHus ¢ 1adbopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrteie BemecTBa U cMecH. CrocoObl bu6mmoreka [{OK
4 . 1
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 Bubmrorexa LIOK
A . bumMep https://m.edsoo.ru/ff0d28c8
OYHMCTKH TOBAPEHHOMN COJIN)»
bu6mmoreka [{JOK
6 ATOMEI H MOTIEKY I L https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE PIIEMEHTHI. 3HAKH 1 Bbubnunoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUeHUE 1 bubmmorexa LIOK
yp ¥ https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas popmyna. BaaeHTHOCTD 1 bubmorexa [TOK
pMyIIa- https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX IJICMCHTOB
OTHoOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [{JOK
11 1
OTHocuTeNbHAs MOJIEKYJISIPHAs: Macca https://m.edsoo.ru/ff0d323c
MaccoBast 107151 XUMHUYECKOTr0 bu6mmoreka [{OK
12 1
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ffod350c
13 KomnuectBo BemecTBa. Moib. 1 Bbu6nuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. 1 bubmoreka [[OK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycia0BuUs IPOTEKaHUS bubnuoreka IIOK
15 . 1
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. 1 bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koimuecTBa, Macchl
17 BEIIECTBA 10 YPAaBHECHHUSAM XUMHYECKUX 1 bubmorera IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukaius XuMuueckux peaxiun
18 (coenMHEHUS, PA3IOKCHUS 1 bubmmorexa IIOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHimKiIoneauct. O0o0IeHre U 1 bubmaorexa LOK
) B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3aIus 3HaHUI
Kontponbnas padora Nel mo teme bu6moreka [IOK
20 1
«BemecTBa 1 XUMHYECKUE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras 1 bu6mmoreka [IOK
Bo3nyxa. Kucnopon — snement # https://m.edsoo.ru/ff0d448e
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npoctoe BemiecTBo. O30H
duznyeckre U XUMHYECKHUE CBOMCTBA
22 KHCIIOpOJia (pEeaKIIuu OKUCIICHUS 1 Bubmmorexa [JOK
poia (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustre 06 okcumgax
CriocoObI ONTydeHHsT KUCTIOpOa B
23 nabopaTopuu ZIIIH OMBIH_UIerH(iICTI/I 1 bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XumMrueckoi

24 peaKkIuu, MOHITHE O 1 bubnmnoreka [HOK
TEPMOXMMHYECKOM YPaBHEHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, Yroib U METaH).

25 3ar }I3HeI§I/Ie¢l)303 . a, CIIOCOOBI 2:1"0 1 bubamorexa LIOK

P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[Tony4yeHnue u cobupanue Kuciopoa 1 bubmmorexa TIOK
i N p pOAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE €ro CBOWCTB»

97 Bonopon — anemeHT u nmpocroe 1 bubmuoreka LIOK
BemecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
du3nYECKre 1 XMMUYECKHE CBOMCTBA bubmoreka [[OK

28 1
Bogopoaa. [Ipumenenne Boropoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 Honsie 0 KucnoTax i Consx L https://m.edsoo.ru/ff0d50d2

30 CriocoObI omy4YeHus BOIOPOa B 1 bubnmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme

31 «[Tonyuenue 1 codupanue BOIOpoOIa 1 bubnuorexa [IOK

yi . p pOLa, https://m.edsoo.ru/ff0d4f42
W3YYEHUE €r0 CBOWCTBY»
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39 MossipHblit 00bEM razoB. 3aKOH 1 bubmuoreka LIOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brraucnenus o0béma, KonumaecTBa

33 BEIIIECTBA ra3a 10 €ro U3BECTHOM 1 bubmmorera [OK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruucnenus 00EMOB Ta30B 110

34 ABHEHHUIO PEeaKIMy Ha OCHOBE 3aKOHA 1 bubmorexa [JOK
ybae Peaitii https://m.edso0.ru/ff0d5708
00BbEMHBIX OTHOIIIEHHH ra30B
DOU3NIECKHE U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK

35 1
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 1 bubnmnoreka LIOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. Hacwienasie

37 u HI::HaCLlpeHHLII; aCTBOPBHI MHEIICCOBa}I 1 bubmorexa [OK

H P P https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIIECTBA B pacTBOPE
[IpakTnueckas pabora Ne 5 mo reme

38 «IIpuroroByieHrue pacTBOPOB C 1 bubmuoreka [JOK
OINpEeIeIEHHON MaCCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas pabora Ne2 o teme 1 bubnmnoreka [IOK
«Kucnopon. Bogopoan. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccupuKaims, bu6mmoreka [{JOK

40 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOKMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1 bubmorexa [TOK

: P https://m.edso0.ru/ff0d664e
OKCHJIOB
OcHOBaHUs: COCTaB, KiIaccuUKaIusi, bu6muoreka [[OK

42 1

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
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43 ITonyuyeHnue u XuMHU4ECKHE CBOMCTBA 1 bubmuoreka LIOK
OCHOBAHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukanus, 1 bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA 1 bubnuoreka IIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoérfl) HIE)J'I )CHI/ISI XI/IMI/I‘{ZSKI/IG 1 bubmmorera [IOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktnueckas padora Ne 6. Pemmenue
47 AKCIEPUMEHTAIBHBIX 3a/a4 10 TEME 1 bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 I'enernyeckas cBsi3b MEXKY KlaccaMu 1 bubnuoreka LIOK
HEOPTaHUYECKUX COCTUHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [{JOK
49 000 i 1
OGobiuerHe 1 CHCTEMATH3ALNS SHAHKA https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChI HCOPTaHUYECKUX 1 bubmorexa [OK
o p https://m.edsoo.ru/00ad9ela
COCMHCHMI
[TepBbie MONMBITKH KIaCCHPUKAITIT
51 XUMHUYECKUX 31eMeHTOB. [IoHsTHE O 1 bubmmorera IOK
' https://m.edsoo.ru/00ad9ffa
TPYMIax CXOAHBIX AIEMEHTOB
[Teproauueckuit 3aK0H U
52 [Teproguueckas cucTeMa XMMHYECKUX 1 bubmorera [IOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenpeneeBa
bu6mmoreka [JOK
53 IT 1
CPHOABL, TPYITHIEL, HOATPYIIIET https://m.edsoo.ru/00ada52c
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54 Crpoenne atoMoB. CocTaB aTOMHBIX 1 bubnmnoreka [JOK
siaep. M3otorbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 0007T109eK
55 aToMoB 3JieMeHTOB [lepuonnueckoi 1 Bubmiorexa OK
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenaeneeBa
XapakTepucTuka XUMUYECKOT O
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B 1 bu6moreka [JOK
[Tepuoguueckoii cucrteme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHA HAayKH U npakTuku. J. 1. 1 bubmuoreka LIOK
MenpeneeB — y4€HBIN, TIEIAror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
DIEeKTPOOTPHUIIATETHFHOCTh ATOMOB bubnuorexa [JOK
58 1
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6nunorexa [JOK
59 Hontast ximireckas cosisb 1 https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast Xumuueckas 1 bubnmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsipHasi XuMH4ecKas 1 bubmuotexa [{OK
CBSA3b https://m.edsoo.ru/00adaab9
Bbubnunoreka [JOK
62 Crencis oKHCIICHHs 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE 1 bubnmnoreka [HOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [{JOK
64 OKHCIIUTETN ¥ BOCCTAHOBUTEIH 1 httos://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o reme 1 1 bubamnoreka [IOK
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«CtpoeHue aroma. XUMHUYECKasl CBS3b https://m.edso00.ru/00adb486
66 PezepHblil ypok. O6001meHue 1 1 bu6mmoreka [IOK

cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6001eHNE U 1 bubnuoreka LIOK

cucTeMaTu3anus 3HaHu’ https://m.edsoo.ru/00ad9cb2
68 PesepubIil ypok. O600menne u 1 bubamnoreka [HOK

CUCTEeMAaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Ieproanyeckuit 3aK0H.

1 [lepnonnueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKUX AieMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 brbmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukarus 1 HOMEHKIATypa 1 bubmuoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBA3H U THUIIBI 1 bub6nunoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme

5 «IToBTOpEeHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3J/IelIoB Kypca 8 Kiiacca

6 Krnaccudukarus XuMHIecKux 1 bubmuoreka [JOK
peakLuii 10 Pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 Bubmorexa [JOK
peaKiu. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUAX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUH.

8 DakTOpbl, BIUSIONINE Ha CKOPOCTh 1 bubnnorexa [IOK

pbl, . p https://m.edsoo.ru/00adc28c
XUMHUYECKON peaKinu U TOJ0KEHHE
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XUMHYECKOTO paBHOBECHS
9 OKHCIUTETHHO-BOCCTAHOBUTEIBLHBIC 1 Bubmunoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHYECKON
10 nccoruan. CUiIbHBIE U ci1a0ble 1 bubmaorexa HOK
a ’ https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bu6mmoreka [{OK
11 51 7 1
OHHDIC YpABHCHUA peaktiu https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTABIECHUN 1 budmiorexa [JOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3NEKTPOTUTHYECKOMN TUCCOUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeICTaBIEHUNA 00 1 bubnnorexa LHOK
Pt . https://m.edsoo.ru/00add8b2
AJICKTPOTUTHICCKON AUCCOLMAITIHI
bu6mmoreka [JOK
14 I1 7 1
OHATHE O THAPOIHSE COMCH https://m.edsoo.ru/00add9d4
15 O06o011eHne 1 cucTeMaTH3aIHs 1 bu6mmoreka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 «fl;)eIHGHI/Ie 3Kcnpe UMEHTAITBLHBIX 1 bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas pabora Ne2 o reme
17 «IIEKTPOTUTHUECKAA AUCCOLIAALNA 1 bubnnorexa [OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKITUU B PACTBOPAX»
OO0111as XapaKTepUCTHKA TaJIOT€HOB.
18 XI/III-\]/I-II/I'—ICCKI::/IG CBI(;ﬁCTBa Ha IIpUMEpPE 1 bubmaorexa LHOK
p p https://m.edsoo.ru/00addfe?
XJiopa
19 Xmoposogopon. ComnsiHas KHCIO0TA, 1 bu6muoreka ITOK
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XUMHYECKHE CBOWCTBA, MOYYECHHUE, https://m.edsoo.ru/00adel104
MIPUMEHEHUE
[TpakTuueckas padora Ne 2 mo Teme
20 «[lomy4deHne CONMTHON KUCITOTHI 1 bubmmorexa [IOK
¥ . s ’ https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOUCTBY»
Brruncnenus mo ypaBHEHUSM
21 XUMHYECKUX PEaKIUil, €CIIN OINH U3 1 bubnnorexa [OK
p ’ https://m.edso0.ru/00ade488
pEeareHToB JIaH B U30BITKE
29 OO6mrast xapakTepuCTHUKA SJIEMEHTOB 1 bubnmnoreka [HOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnoTponHble MOIU(GUKALIUY CEPBHI.
23 HaxoxeHune ceprl U €€ COeJUHEHUM 1 bubmmoreka [IOK
B npupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoz10pO/1, CTpOEHUE, 1 bubmuotexa [{OK
(bu3MUeCcCKue 1 XUMUIECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢du3nyeckue 1 XMMUYECKHEe CBOWCTBA 1 brbmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XUMHUYECKUE peaKinu, Jiexaliue B
OCHOBE IPOMBITIICHHOTO CITOco0a
IIOJIyYEHUS] CEPHOM KUCIIOTHI. bu6muoreka LIOK
26 1
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIEn CpeJibl COeAMHEHUSIMU
Cephl
97 Brruncienne MaccoBOM TOJIH BEIXOAA 1 Bbu6munoreka [JOK
MIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepUCTUKA IJIEMEHTOB 1 Bubnuoreka [IOK
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VA-rpynnsl. A30T, paclipocTpaHeHHe
B NpUpoJie, PU3HIECKHUE U
XUMHUYECKHE CBOMCTBA

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

AMMHuak, ero ¢puznyeckue u

29 XUMHYECKHE CBOUCTBA, IIOJIYUYEHUE U 1 bubnnorexa [OK
i v https://m.edso0.ru/00adf004
IIPUMEHEHHUE
IIpaxtrueckas padora Ne 3 mo Teme
30 «§0n eHHe al\leI/IaKa A3YYEHHE €r0o 1 bubmmorexa [OK
. e > 193 https://m.edso0o.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTa, €€ (hu3nIecKue u 1 bubmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHUS B KAYECTBE MHUHEPATBbHBIX

32 T00peHnii. XUMHUYECKOE 1 bubnnorexa [IOK
YA00P i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroIei cpepl
COEIMHEHNUSIMHA a30Ta
dochop. Oxcug dhocdopa (V) u

33 q)ocg)o pHaSI KI/ICJ'I((I))Ta (1)(1)1/11)31/1(%3:1(% " 1 bubmorexa [TOK

p L https://m.edso0.ru/00adf68a
XUMHYECKUE CBOMCTBA, IOTy4YEHUE
Hcnonb3oBanue pocdaros B

34 KayecTBe MUHEPAIbHBIX YI00pEHUM. 1 bubnmoreka [JOK
3arpsi3HEHUE MIPUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, paciipocTpaHeHHe B

35 npu E 2e1 g)mnlt){ecgl)de U XUMHYECKHUE 1 bubmmorexa LIOK

PHPOIE, https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxcuppl yriepona, ux Gpuznyeckue u 1 bub6munoreka [JOK

XUMHYECKHAE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonmoru4eckue npoOiIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yriieposa (1V)

37 VYronpHas KUCIIOTa U €€ COIu 1 ]l?t?[?snll;lr?:;;)]c;[roullé 026006¢
[Tpaktuyeckas padora Ne 4 mo Teme

38 "ITonmyueHne yrieKucioro rasa. 1 bubmmoreka [IOK
KauectBennas peaxius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
non"

[TepBoHaYaTbHBIC TTOHATHS 00

39 OpPTaHWYECKUX BEIIECTBAX KAK O 1 Et?[?sﬂll;lr(r)f:;;ouroullé 0ac054e
COEIIMHEHMSIX yriiepoaa

40 Kpemuuii u ero coegrHeHust 1 ]st?[inll;lr(r)::;;)ourou/}é 0260804
[IpakTnueckas pabora Ne 5. Perenue

41 AKCIIEPUMEHTAIBbHBIX 33/1a4 110 TEME 1 bubnmoreka [HOK
«BaxHeillne HeMeTaJlJIbl U UX https://m.edso0.ru/00ae0bf2
COCITMTHCHHS)

KonTtponbsnas padora Ne3 mo teme

42 «Baxueilre HeMeTaJlJIbl U UX 1 E:::SH/I;I:]T:;;OHr(S/Ié 0ac0e18
COCIITHEHHUS
OO01as XxapakTepUCTUKAa XUMHYECKHUX
AJIEMEHTOB — METaJJIOB.

43 Merannuueckasi CBsI3b U 1 bu6mmoreka [JOK
METaJlJINYeCKask KpUCTaIIMYECKast https://m.edso0.ru/00ae103e
pemérka. duznyeckue cBOMCTBA
METAIIJIOB
XUMHYECKUE CBOMCTBA METAJIJIOB. BuGmiorexa [OK

44 3HeKTp0XHI\queCKHH P . https://m.edso0.ru/00ae1156
HANPOXCHHH MCTAILIOB [OKYMEHT NOAMNWCAH 3JIEKTPOHHON NOANMUCHIO
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OO1me crnocoOb! MOTY4YEeHUs
MertamioB. CriraBel. Beruncienns mo
45 aBHEHUSIM XUMHUYCCKUX PEAKIIUU 1 bubnnorexa I[OK
yp PCAKHHHL, https://m.eds00.ru/00ae1156
€CIIM OJIMH U3 PEareHTOB COJEPKUT
pUMeCcH
bubmuoreka [[OK
46 IT 1
OIUITHE O KOPpOSHH METAILIIOB https://m.edso0.ru/00ae1278
bu6mmoreka [{OK
47 Ienourpie MeTaL bl 1 https://m.edsoo.ru/00ae14b2
48 Oxcupl ¥ THIPOKCUIBI HATPUA U 1 bubmuoreka [IOK
Kayms https://m.edsoo.ru/00ae14b2
49 [Ilenoyno03eMeNnbHBIC METATIIBI — 1 bubmuoreka [JOK
KaJIbIIUHA 1 Maroui https://m.edsoo.ru/00ael5e8
. bubnuoreka [JOK
50 B 1
KHCHIIME COCMMHCHHA KaTIb I https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3AIHS 1
3HAHUH
JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuoreka [[OK
52 1
YCTpaHEHMS https://m.eds00.ru/00ae1886
[IpakTueckas pabota Ne 6 mo Teme
53 "YKEcTKOCTh BOIBI I METOILI €6 1 1 bubnnorexa [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuoreka [[OK
54 A 7 1
FIFOMITHITH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka IIOK
55 1
TUIPOKCUIA https://m.edsoo.ru/00aelc64
Bbubnunoreka [JOK
K 1
56 e1eso https://m.edso0.ru/00ae1d86
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57 Oxkcupl, THIPOKCUABI U COJIU KeJe3a 1 bubnmnoreka [JOK
(1) u xene3a (1) https://m.edso00.ru/00ae35e6
58 O0001IEHE U CHCTEMATH3AIAA 1
3HAHUU
[IpakTnueckas pabota Ne 7. Perenue
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubamnoreka L{IOK
59 . 1
«BaxHeume MeTaisl U uX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Boruncnenus no ypaBHEHUSIM
XMUMUYECKUAX PEAKINA, €CIIM OINH U3
60 peareHToB J1aH B U30bITKE WIIN 1 bubmuoreka LIOK
COJIEP>KUT NpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa MTPOAYKTA
peaxuu
61 O06o011eHne 1 cucTeMaTH3alus 1
3HaHUU
KontponbHas padora Ne4 o teme
62 «BaxHeHre MeTaibl 1 UX 1
COCIMHEHUS»
Bemecrsa nu Marepuainsl B bubnmnoreka LIOK
63 . 1
MOBCEIHECBHOH KU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE 1 bu6muoreka LIOK
OKpY’Karollen cpeibl https://m.edso00.ru/00ae4270
65 Poinp xumuu B perieHnn 1 bubnuoreka LIOK
AKOJIOTHYECKUX TIPOOIEM https://m.eds00.ru/00ae4270
66 PesepBubIil ypok. O6001mIeHNE 1 1 bubmuotexa [{OK
CUCTEMAaTU3alus 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHblIil ypok. O600111eHUE U 1 bubmuoreka ITOK
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CHCTeMaTH3allls 3HaHUI

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

68 PesepBHbIit ypok. O60011eHNE 1 1 bubnmoreka [HOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBILEE KOJIMYECTBO HACOB I10 68 4
[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkuinonepHoe 00111ecTBO
«M3parenscTBO «IIpocBeeHue

* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00I11eCTBO
«M3natensctBO «IIpocBerieHue»

T.A.boposckux Pabouas terpaap no xumuu. K yuebnuky I'.E.Pymzurtuc, ©.I".
denpamana "Xumud.8 xiaacc"

T.A.boposckux PaGouas rerpans no xumuu. K yueobnuxy I'.E.Pymsutuc, O.I.

denpamana "Xumug.9 kinacc"

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

MeToanueckue pekoMeHJauuu Mo XuMuu Ha yposHe OO0

[IpenmeTHast 001aCTh — €CTECTBEHHO-HAYUHbIE MTPEAMEThI

VY4eOHbIi mpeaMeT — « XUMHUS

2023-24 yueOHblii roa

Xumust (6a30BbIit ypoBeHb). Peanuzanus tpedoBannii ®I'OC OOO0.
Mertoauueckoe nocodue aist yuurtensi, Mocksa 2022, aropsl KaBepuna A.A.,

[Inuyruna I'.B.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
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