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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBE (QeneparbHONM padoyeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CpPEACTBAMU Yy4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM Ui (OPMHUPOBAHUS MHPOBO33PECHHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpoBaHUs KyJIbTYphl IMYHOCTH, €€ 0011el 1 (YHKIMOHATBHOW rPaMOTHOCTH;

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

3HAKOMUT CO CHEHU(PUKONW HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0yYaroIIuXcs;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKU XMMHUU Ha OINpEAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHM U HEKOTOPbIX OTIEJIbHBIX 3HAYUMBIX IOHSITHIM
OpraHUYeCcKOl XUMHUHU.

CTpykTypa coiepiKaHHs MPOTpaMMBI IO XUMHUU Cc(POpMUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIM O XUMUYECKOM
peakmuu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPTraHW30BaHBI 110 TPUHITUITY
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 CTPOCHUH aTOMa U XUMUYECKOM CBS3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMITMPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIONHSIS (YHKIIMA OOBSCHEHHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO0 MPUMEHEHUS U TOTYYCHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
e€ CHUCTEMHOW MpHUPOJIbl, IIEHHOCTHOTO OTHOUIECHUS K HAYYHOMY 3HAHHUIO U
METOJIaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICUCHHUEM
3HAHUM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalolmuid MUY,
«buonorus. 5-7 kinacce» u «Pusnka. 7 KIacc.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMUPOBAHHE 3HAHUN 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 — BakHEHUIIUX (HaKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX TMOJIOKECHUM,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKH, B



OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JESITeIbHOCTH, OCBOCHMM IpaBUJ 0€30MacHOro oOpalleHHsl C BELIECTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIVIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSITEIbHOMY HPUHATHIO DPELIEHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HaIlpaBJICHHOCTb OOyYeHHs Ha CHUCTEMaTHYecKoe MpHUOOIIeHHE
o0y4Jarommxcs K CaMOCTOSITEIbHOW MO3HABATEIBLHON JESTEIHHOCTH, HAYYHBIM
METOJaM TMO3HaHusA, (GOPMHUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CHOCOOHOCTEH K
XUMUWY;

— o0ecIieueHne YCI0BUM, CIIOCOOCTBYIOITUX MPHOOPETEHUIO 00yJarOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONUX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBICHITHP W OIEHWBATH SIBIICHUSA
OKPYXAIOIMIEr0 MUpPA, MCTOJB3Yys 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YYCHUHU
XUMUH, TPUMEHITh HMX TMPHU PEIICHUH MpoOJIeM B TOBCEAHEBHOW >XKU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— (QopmupoBaHHE Yy OOyYaromMXcsi T'yYMaHHUCTHYECKUX OTHOIUEHU,
NOHMMAaHUSl [EHHOCTH XHUMHUYECKUX 3HAHUW i1 BBIPAOOTKH SKOJOTHYECKH
1eJIeCO00Pa3HOr0 TOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAHEHMS CBOETO 3[I0POBbS U OKPYKAIOILIEH TPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGuUis M HAIpaBIEHHOCTU AajbHEHIIEro
0o0yueHus.

Ha ©06aze muentpa «Touka pocray obecrmeuumBaeTcss  peanu3anus
0o0pa3oBaTeNbHBIX MPOrPaMM  €CTECTBEHHOHAYYHOH U  TEXHOJIOTHYECKOMN
HaNpaBlIE€HHOCTEH, pPa3pabOTaHHBIX B  COOTBETCTBHH C  TpeOOBaHHUIMHU
3aKOHO/IaTeNbCTBA B cpepe 00pa3oBaHUs U C yUETOM PEKOMEH 1Al

denepanpHOTO onepaTopa yueOHOro mpeaMera « Xumus». OOpazoBarenbHas
nporpamma Mmo3BOJIsIET HHTETPUPOBATh peaTn3yeMble 37€Ch MOAX0/IbI, CTPYKTYPY U
coJiep kaHue TIPU OpraHu3aIy 00y4eHHs XUMUU B 8—9 Kiaccax, BRICTPOSHHOM
Ha Oase mOOOro W3 JOCTYNHBIX Yy4yeOHO-Meroauuecknx komruiekcoB (YMK).



Hcnons3oBanue oOopynoBanusi uneHtpa «Touka pocta» MO3BOJISIET CO3JaTh
YCIIOBHSL:

- JUId  pacUIMpEHus  COACpXNaHUs  HIKOJBHOTO  XMUMHYECKOIO
o0pa3oBaHus;

- JUId TIOBBIIIEHUS I103HABATEIbHOW AKTUBHOCTH OOy4aroUIMxcs B
€CTECTBEHHOHay4YHO! 001acTy;

- JUId pa3BUTHS JIMYHOCTU peOeHKa B Ipolecce 00y4eHUs] XMMUHU, €ro
crocoOHOCTE, (OpMHUpPOBaHUS M YIOBJIETBOPEHHUS COLIMAJIBHO
3HAYUMBIX

UHTEPECOB U MTOTPEOHOCTEN;

*JuIs1 pabOThl ¢ OJapEHHBIMM IIKOJbHUKAMHU, OPraHU3allid HUX Pa3BUTHUS B
pa3IuYHbIX 007acTIX 00pa30BaTEIbHOM, TBOPUYECKON JIEATEIHHOCTH.

[Tpumensst udpoBbie 1ab0paTOpUM Ha YpOKaxX XUMHUH, ydalluecs CMOTYT
BBIIIOJIHUTh MHO>KECTBO JIA0OPATOPHBIX PabOT M IKCIEPUMEHTOB IO IpOrpaMme
OCHOBHOM ILIKOJIBI

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HM3yYeHUsS XHMHUU HAa YpPOBHE
OCHOBHOTI0 0011ero ooOpa3zoBanus, coctaniser 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHayaLHBIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME 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. XHUMHUYECKHUE »BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHAs Macca. MaccoBasi 10Ji1 XMMUYECKOr0 3JIEMEHTa B
COEIMHEHUHU.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUYECKasi peakuus U €€ MpU3HaKH.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ 1abopaTOpHBIM 00OPYIOBAHUEM, U3YUYCHUE M OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHHE M KOHACHCAIMS BOJAbI) U XUMHYECKMX (FOpPEHHUE CBEUH, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3aMMOIeHCTBHE Kejie3a ¢ pactBopoM conn meau (11),
U3Yy4YEeHHE CIOCOOOB pa3fielieHHusl CMECEil: ¢ MOMOIIbBIO MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/JaHHME MOJeNel MOJIeKyl
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupojse, (GU3MYECKUe U XUMUYECKHUE
cBoiictBa (peakiuu ropeHusi). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DHAOTEPMUYECKUE pEaKIUu. TOIUIMBO: yrojib 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
nosyyeHusa. Kucnotsl u comnm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1074 BEIIECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJAbI. OCHOBaHUS.
Poisib pacTBOpOB B Npuposie U B KU3HU 4YesnoBeka. KpyroBopot Boabsl B IPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  cosieoOpa3yroniye  (OCHOBHbIE,  KHUCJIOTHbIE, aM(OTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. Du3nuecKMe W XUMHYECKHE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

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

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XHMHMYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTt MeTauioB H. H. bekerona.
[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,
coOnpaHue, pacno3HaBaHHE M HW3YUYEHHE CBOICTB KHUCIOPOJa, HAOIIOACHUE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM W YCIOBUS BO3HUKHOBECHHUS U
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HMCIOJIb30BaHUE BUACOMATEPUAJIOB), HAONIOJACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCIIEIOBAaHME OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaiblMeM) (BO3MOXHO  MCIOJB30BaHUE BUJECOMATEPUATIOB),



UCCIIEJOBaHUE O00pa3loB HEOPTaHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyenure B3aumozeiicTBus okcuma menu (II) ¢ pactBopom cepHOU KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHME OJHOI0 MeTajlla IPYTMM M3 PAacTBOPA COJIM, PEILICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

IHepuoauuyeckuin 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJioreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpPHbIE OKCUIbI
Y TUAPOKCUBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
[Tepuonnueckoii cucremsl xumuueckux ieMeHToB J[. . Menneneesa. 1lepuoabl
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
[lepnomnueckori cucremsl [[. M. MenpeneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

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

3nauenue [lepunoamueckoro 3axkona u [leproanyeckoil CUCTEMBI XUMAYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MeHneneeB — yd€HbId U
IPaKIAHUH.

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

Crenenp  okucieHus.  OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKLMUU.
[Ipoueccsl oKucaeHUs U BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IIMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, INPOBEICHHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mexcnpeomemmunie ceéasu



Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Yepe3 MCMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€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, MPOTOH, HEUTPOH, HWOH, HYKIHUI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1bI, COoNHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

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

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuit 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX 3J1EMEHTOB /1.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOWCTB
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: BHIBI XMMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIW4YHBIM KJAacCaM HEOPTaHUYECKHUX
COCAVUHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMHUeCKUX PeakIfil MO pa3INdHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIIEHEW OKUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 0OPAaTUMOCTH, IO
YYacCTHIO KaTalau3aTopa). DK30- U SHJIOTEPMUUECKUE PEAKLNN, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusax. [lonsarne o karamuse. [IoHsTre 0 XuMHueckoM paBHOBecuU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM pPEaKIUMU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHS.

OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON peaKuuu. CocraBiienue YpaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUil C HKCIOJb30BAaHUEM METOJa
3JICKTPOHHOTO OajaHca.

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

Peakiiuu noHHOro o6MeHa. Y CnoBus MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
nuccouuannu. KauectseHHble peakny Ha HOHbBL. [[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 XHMHYECKOW peaKiuu
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUS  peakluil  HOHHOro  OoOMEHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBID KAYECTBEHHBIX pEakKlMil Ha HWOHBI, PpEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJICMCTBUE C METAJJIaMHU, HEMETa/laMu, IejioyaMu). XJIIOPOBOJOPO/I.
ConsHass KHCIIOTA, XMMUYECKUE CBOMCTBA, IOJyYEHHME, NpUMEHEHHe. JlericTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEeHU okucieHus. CTpoeHue U (PU3MUECKHUE CBOWMCTBA
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.
CepHas kwuciora, (Qu3nueckue © XHMHYECKHE CBOMcCTBa (0OmHME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. CoMu CEpHOU KUCIOThI, KAUECTBEHHAs peaKiys Ha



cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHE CBOMCTBA, MOJyYyeHue u npumeHenue. Conu aMMOHMUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, puMeHenne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHnii. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcup pochopa (V) u pochopHas kuciaora, GU3HISCKUE U XUMUIECKUE CBOMCTBA,
nosydenue. Mcnonb3zoBanue hochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKaIMy, pacnpocTpaHEHWe B TpUpoje, (U3MUEeCKue U XUMHUUYECKHUE
cBoricTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCuibl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIy4YEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa v €€ coyid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTA U CEILCKOM
XO35MCTBE.

[TepBoHauanbHbIe TOHATUSA 00 OPraHUYECKUX BEHIECTBAX KAK O COCUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
NPOIYKThI WX TepepaboTku (OEH3WH), UX POJb B OBITY W TPOMBIITUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJgax — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢musnueckue M XHUMHYECKHE CBOMCTBa, IIOJIYYECHHE U
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMbl 6€30macHOT0 HCIOIL30BAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAHUsI, OIBIThI, OTpaKaIOIIKME (PUINYECKUE M XHMHUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIOB), HAOIIOIEHHE Mpolecca OOYIIIMBaHUSl caxapa Moj JeUCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, H3Yy4YCHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIoJIeHUe Mpu3Haka e€ MPOTEKaHMs, O3HAKOMIICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MoJiydeHUue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TOy4YeHUs] MeTaioB. [loHATHE O KOppPO3WM METALIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3znuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbl U



TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[lepuognueckoit cucremMe xumuueckux 3nneMeHToB [[. . MenneneeBa, cTpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. . MenaeneeBa, CTpoeHHE aToMa, HaxoxXAeHHE B npupoae. Dusznyeckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, cTpoeHME aroma, HaxoXJaeHUEe B mpupome. Dusmueckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHWE  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), UCCeIOBaHNEe aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakuuil B ObITy. IlepBas momoib npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

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

Xumuueckuit IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATUH, SIBISIOMIMXCS CUCTEMHBIMH JIJIsl OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT'0 1IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIIEPUMEHT, MOJCTUPOBaHUE, HU3MEPEHUE, MOJelb, SBICHUE, ITaPHUKOBBIHI
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKHU, JUDICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, 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, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMHU, TPUHSITHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3UTHUBHBIX I[IEHHOCTHBIX OpHUEHTAIlUd U
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 OOIIECTBA, CIIOCOOHOCTH BIIAETh JOCTOBEPHOW HHGOpMAIHEH O
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUUAIBHBIX HOPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJIbHBIX 3aJlay, BBIMOJHEHUH XWMHUYECKHUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY I TIOHUMaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpa, MpEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOJUMBIC NJisi OOBSICHEHHS HaOII0/IaeMbIX IMPOIECCOB W SIBIICHUM,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYEHHIO M TO3HAHWIO, JH0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMH BEIIECTBAMHU B OBITY U pEIbHOM KU3HH;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOKEHUsT 00pa30BaHus ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) IK0JIOrH4eCKOro BOCIIUTAHNA:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHWE LIEHHOCTH COOJIOACHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOIHON CPENOH, ISl ITOBBIIIEHHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOM
NEeATENbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKpbIBaTh CMBICT XMUMHUYECKUX MOHATUMA (BBIIEISATH MX XapaKTEepHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
yYCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXKIY OOBEKTaMHU HW3YUYCHHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTarpeIMEeTHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEH, UCIIOIb3YEMbIE B XUMUU,
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 TPEICTABICHUN BBISBIATH M XapaKTEPHU30BATh CYIICCTBCHHBIC
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KAueCTBE OCHOBBI Uil (OPMUPOBAHUSI THUIOTE3bI IO
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUCHUYECKHX DJKCIEPUMEHTOB, yMEHWE HaOmomaTh 3a XOJOM IIpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, aHAIM3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JacTM  HMCTHOJB30BaHUS  WHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUIA,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpaduKu U ©X KOMOMHAIIMSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BOMPOCHl (B XOJe Juajora W (WJIM) JIUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTax; JenaTh IPe3CHTAIUI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTENbHOM W HWCCIIEOBATEIBCKON  JEATEIBHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PeryisiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSATEIBHO COCTABIIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJYYEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHHE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBbIE OOYYAIOIIMMUCS HayuyHbl€ 3HaHUS, YMEHHUS U CIOCOOBI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM ypOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, Kiaccupukaius peakiuid: peaxiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CJIOW aToma, aTOMHash OpOUTa b, PaaUyC
aToMa, XUMHYECKas CBS3b, MOJIAPHAs U HEMOJIsIpHAsh KOBAJCHTHas CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

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

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJMUKY JJISI COCTaBJieHHs (PopMy
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHHU IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT WX MojoxkeHus B Ilepumoamueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, 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 «mnobdovHas noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux osiemerToB . U.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij A/pa, 00IIee YUCIO IEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHWE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

NPUMEHSATh OCHOBHBIC OIEpaIliy MBICIUTEIBHON JEATEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — JUIsI M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHUI0O U COOMPAHHIO
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, heHondTanenH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUS, PEAKIMd HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHME W  BOCCTaHOBIICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUTNYECKasi), KpHUCTAJUIMYECcKasi pemeérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
ONpeNeiEHHOMY KJIacCy COEIUHEHUH mo (opmynaM, BUA XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIca Ilepuonnueckoro 3akona J[. M. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME TEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB 3JIEMEHTOB M MX COCJIWHEHHI B
npejaesax MajlblX IMEPUOAOB U TIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
npuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLUMALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISAITh OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJIIPHYIO MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1abopaTOpHBIM  00OpYJOBaHMEM, a TaKXe TMpaBWia OOpamieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTH  PEAKIMH,  TOATBEPKIAIONMIMEC  KAaYeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAINUA MBICTUTECIIHHOW NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOIOZICHNE, M3MEpPEeHUe, MOJACIUPOBAHUE, SKCIEPUMEHT (peaabHbId W
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuyecTBO 9acoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 ©CTEeCTBO3HAHUS U 5 0 9 bubmuoreka [JOK
' IPAKTHYECKOM IEATENBHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
BermecTBa U XuMH4yecKue bubnuoreka [JOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Hroro mo paznery 20
Pa3nen 2. BaxHeiilne npeacraBuTe/ I HEOPraHUYeCKNX BellleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 0 0 bu6mmoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopon.Ilonstue o kuciorax bubnuoreka [IOK
2.2 8 0 1
U COIIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

Ilepuoguyeckuil 3aK0H U

31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XumMuveckas CBs3b.

3.2 OKUCITUTENBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC pCaKIIUN
bu6mmoreka [JOK
Hroro o paszerty 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 IToBTOpeHue u yriyOneHue 3HaHUN 5 1 0 bubmuorexa [IOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 0 0 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOLUALIHSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 0 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 0 0 butmorexa LIOK
' PymHeL. £-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTUKa XUMHYECKHX Ent LOK
nOIMOTEeKA
2.3 anemeHToB VA-rpynmsl. A30t, hochop u ux 7 0 1 https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJbl M X COeIUHEHU S

. bubmuoreka [JOK
A 4
3 Obmme crolCTEa METAIIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
N KoauyecTBo yacoB DJIEeKTPOHHBIE Hcnonb3oBanue
[1]
; Hata uudpoBbie uugpoBoro
n/ Tema ypoka Bceer Kontpoabusl | IIpakTnyecku "
u3ydeHusi | oOpa3oBaTesibHbIE o0opynoBaHust
I 0 ¢ padoThI ¢ padoThI "
pecypchl Touku pocra
[Ipenmer xumuu. Ponb
XPII)MEH B SKUSHI bubmuoreka IJOK TIK, .
1 0 0 04.09.202 | https://m.edsoo.ru/ff0d210 MYJBTHMEIIHIH
yenoBeka. Temna u 3 c bII IPOEKTOP.
BeIIeCTBa =
IK,
ToHsTHE 0 METONAX bubnunoreka [JOK MYyJIbTUMEIUNH
1 0 0 07.09.202 https://m.edsoo.ru/ff0d227 BIU MPOEKTOP,
MO3HAHUS B XUMHUH
3 e 3IICKTPOHHBIC
TaOIHUIIBIL.
[TpakTtuyeckas pabora Iudposas
No 1 «IIpaBuna paboTs
5 1360 ETO Hni bub6mumoreka [IOK HaR6(|)paTopH
_oparop 1 0 1 11.09.202 | hitps://m.edsoo.ru/ffod2ad | T ereon Mo
pUEMBI OOpAIIICHUS C 3 c XUMHUH .
1a060paTOPHBIM -
000pyTOBaHUEMY
JaTuuk
YucTele BellecTBa U Bub6nunoreka [JOK OIITHYECKO
cMecu. CriocoOb! 1 0 0 14.09.202 https://m.edsoo.ru/ff0d26¢ i
pas3ieneHus cMecei 3 a TJIOTHOCTH
[IpakTnueckas pabora 1 0 1 bubnunoreka [HOK
Ne 2 «Paznenenue 18.09.202 | https://m.edsoo.ru/ffod28c | DECP!



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

cMmeceil (Ha mpumepe 3 8 AJIEKTPOHHBI
OUYHCTKH MMOBAPEHHOMN e.
COJIN)»
[1K,
bubnnoreka LIOK MYJIbTUMEIUNH
6 ATOMBI U MOJIEKYJIbI 21.09.202 | https://m.edsoo.ru/ff0d2a6 BIH IIPOEKTOP,
3 c AJICKTPOHHBIE
TaOJHIIBI
1K,
XUMHYECKHE PJIEMEHTEI. bu6mmoreka [JOK MyJIbTUMEAUNH
7 3HaKH (CUMBOJIBI) 25.09.202 | https://m.edsoo.ru/ff0d2be BIH TIPOEKTOP,
XUMHYECKUX 3JIEMEHTOB 3 8 AIIEKTPOHHBIE
TaOJIUIIBI
1K,
n bubnnoreka [HOK MYJbTUMEIUNH
8 POCTHIE H CHOXHEIE 28.09.202 | hitps://m.edsoo.ru/ff0d2a6 |  erit mpoexTop,
BelIeCTBa
3 c AJIEKTPOHHBIE
TaOJIULIBI
1K,
ATOMHO-MONEKYApHOE bubmuoreka [JOK MYJIbTUMEIUNH
9 02.10.202 | https://m.edsoo.ru/ff0d2d5 BII TTPOEKTOP,
ydeHue
3 0 SIICKTPOHHBIE
TaOJIUIIBI
3aKO0H ITOCTOSHCTBA IIK,
COCTaBa BEUIECTB. bubnunoreka [IOK MYJIbTUMEIUNH
10 Xummueckas popmyia. 05.10.202 | https://m.edsoo.ru/ff0d2ea BII TTPOCKTOP,
BanenTHOCTh aTOMOB 3 e

XUMHNYCCKHUX 3JICMCHTOB

AJICKTPOHHEIC
TaOIULIBL



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
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OTHOCUTEIbHAS
aToOMHas Macca.

bubnunoreka [JOK

IIK,
MYJIbTUMEIUITH

11 09.10.202 | https://m.edsoo.ru/ff0d323 BII TTPOCKTOP,
OTtHocHTeNbHAs
3 c DIIEKTPOHHBIE
MOJIEKYJISIpHAs Macca
TaOIULIBL
1K,
MaccoBas gomns bubnmoreka [HOK MYJIbTUMEIUNH
12 XUMHUYECKOT 0 3JIeMEHTa 12.10.202 | https://m.edsoo.ru/ff0d350 Il IPOEKTOD,
B COCJMHEHUU 3 c DIIEKTPOHHBIE
TaOJIHUIIBI
I1K,
KOH4eCTRO BEIeCTRA, bubmuoreka [JOK MYJIbTUMEIUNH
13 16.10.202 https://m.edsoo.ru/ff0d523 bl IPOEKTOP,
Mous. MonspHas macca
3 0 3IIEKTPOHHBIE
TaOJIHIIBI
I1K,
dusunueckue u bu6mmoreka [JOK MYJIbTUMEIUITH
14 XUMUYECKUE SIBICHUS. 19.10.202 | https://m.edsoo.ru/ffod37f BII ITPOEKTOP,
XuMUYecKas peaKIius 3 a AJIEKTPOHHBIE
TaOJHIIBI
1K,
[Ipu3Haku u ycioBus bubmuoreka [JOK MYJIbTUMEIUITH
15 IPOTEKaHMs 23.10.202 | https://m.edsoo.ru/ff0d3al BIi TIPOEKTOP,
XUMHYECKUX peakiui 3 6 AIIEKTPOHHBIE
TaOHIIBI
3aKOH COXpaHEHUs bubnunoreka [IOK I1K,
16 MacChl BEIIECTB. 26.10.202 | https://m.edsoo.ru/ff0d3b8 MYJIbTUMEIUNH
XUMHUYECKUE YPABHEHUS 3 8 bII IPOEKTOP,



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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9JICKTPOHHBIC

TaOIUIBI
Brruncienus IIK,
KOJINYECTBA, MaCChI bu6nunoreka [JOK MYJIBTUMEAUNH
17 BEIIECTBA 110 06.11.202 | https://m.edsoo.ru/ff0d570 BII TTPOEKTOP,
ypaBHEHUSAM 3 8 AJIEKTPOHHBIE
XUMHAYECKUX PEaKITHi TaOHIIBI
Knaccugukarnus I1K,
XMMHYECKUX peaklui bub6mmoreka IIOK MyJIbTUMEINNH
18 (coenuHEHUS, 09.11.202 | https://m.edsoo.ru/ff0d3f3 BIi POCKTOD,
pasJioKeHus, 3 4 AJIEKTPOHHBIE
3aMeIeHusI, 0OMEHa) TaOJIULIBI
M. B. JIomoHOCOB — I1K,
yIEHBIN- bubmuorexa ITOK MyJIbTHMETHIHH
19 SHIMKIIONEIHCT. 13.11.202 | https://m.edsoo.ru/ff0d40c BII TIPOEKTOP,
O6o61eHne 1 3 4 SIIEKTPOHHBIE
cucTeMaTr3alus 3HaHUH TaOIHIIBI
I1K,
KonTtponbhas pabora .
Nel 1o Teme «Bermectsa bubnmnoreka [JOK MYJIbTUMEIUITH
20 16.11.202 | https://m.edsoo.ru/ff0d429 BII TTPOCKTOP,
1 XHMITTICCIHE 3 0 3JIEKTPOHHBIE
peaKmum»
TaOIULIBL
Bo3nyx — cmecs ra3os. I1K,
CocraB Bo3nyxa. bubnuoreka [JOK MYJIbTUMEIUNH
21 Kucnopon — anemenr u 20.11.202 | https://m.edsoo.ru/ff0d448 bl TIPOEKTOP,
MIPOCTOE BEIIECTBO. 3 e DJIEKTPOHHBIC
O30H TaOIUIBI
22 dusnueckue u bubmnoreka IIOK

I1K,



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

XHUMUYECKUE CBOHCTBA 23.11.202 | https://m.edsoo.ru/ff0d461 MyJIbTUMETHIHH
KHCIIopo/ia (peakuuu 3 4 BII IPOEKTOD,
OKHCIICHUSI, TOPEHUE). AIIEKTPOHHBIE
[TonsiTrie 06 oxcugax TaOJUIIBI
Crioco06b! momyyeHus
KHCIIOpOJia B bubnunoreka LHOK
23 71a00paToOpun 1 27.11.202 | https://m.edsoo.ru/ff0d497 | [Adatumk pH
MPOMBIILICHHOCTH. 3 a
IIpuMeHeHue Kucnopoa
TeruoBoii a3 ekt
XUMUYECKOHN peaKIuy, 1K,
TIOHSITHE O bubnuoreka [JOK MYJIbTUMEIUIH
24 TEPMOXUMHUYECKOM 30.11.202 | https://m.edsoo.ru/ff0d479 BII TTPOEKTOP,
ypaBHEHHUH, IK30- U 3 0 AJIEKTPOHHEIE
IHAOTCPMUICCKUX TaOIUIIBI
peaKIusIx
Tonnuso (HedTh, yTOIb aTYMK
u MeTaH).(3ar¢[)»13H};He bubamorexa LIOK ileMnepaTyp
25 04.12.202 | https://m.edsoo.ru/ffod4c4
BO3]lyXa, CIIOCOOBI €ro 3 3 Bl
MIPEIOTBPAIICHIS TUTATHHOBBI
.
[TpakTuyeckas padora I1K,
Ne 3 mo Teme Bub6nunoreka [JOK MYJIbTUMEIUNH
26 «HOJ‘Iy‘IGHHG )58 07.12.202 https://m.edsoo.ru/ff0d4ae BIN IIPOEKTOP.
coOupaHue KUCIOpo/a, 3 2
M3Yy4EHHUE €ro CBOWCTB»
97 Bonopon — anemeHt u bu6mmoreka [IOK 1K,
MPOCTOE BEIIECTBO. 11.12.202 https://m.edsoo.ru/ff0d4dd

MYJIbTUMEIUIH



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B mpupoe 3 0 bIi [IPOEKTOP.
dusnyeckue u Jatuuk
e cBolicTBa bubmuoreka [JOK T

g | MMeckue cBon 14.12.202 | https:/m.edsoo.ru/ffodadd | oo oPATYP
Bogopoaa. [Ipumenenue 3 0 BI
BOJIOPOA a TUIATHHOBBI

i.
[TousaTue o kucnorax u bubmmorexa [IOK HK,

29 18.12.202 https://m.edsoo.ru/ff0d50d MYJITBTUMEINNH

COJISIX g
3 2 Bl TIPOEKTOP.
CriocoObl ToNTy4eHust bu6mmoreka [JOK IIK,

30 BOJIOpOJa B 21.12.202 https://m.edsoo.ru/ff0d4dd MyJIBTI/IMCILPIfIH
naboparopuu 3 0 BIIl IIPOEKTOP.
[IpakTuueckas pabota 1K,

No 4 o Teme bubnunoreka [HOK MYJIbTUMEIUNH

31 «ITonyuenue u 08.01.202 | https://m.edsoo.ru/ff0d4f4 Bl TIPOEKTOP.
cobupaHue BOIOPO/a, 4 2
W3YYEHHE €r0 CBOMCTBY
Monsipablii 00bEM bubmorera [OK

32 OTAp 11.01.202 | https://m.edsoo.ru/ff0d542
razoB. 3aKOH ABOrajpo 4 o
Brruucnenus o0béma, I1K,
KOJHMYECTBA BEIIECTBA Bbu6nunoreka [JOK MYIbTUMEIUNH

33 rasa o ero u3BeCTHOMY 15.01.202 https://m.edsoo.ru/ff0d55a BIi MPOEKTOP.
KOJIMYECTBY BEI[ECTBA 4 0
Wik 00BEMY

K
ra3oB 110 yPaBHEHHIO 18.01.202 — ' MYJIbTUMEAUNHH

8



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

peakln Ha OCHOBE
3aKOHA 00BEMHBIX
OTHOILIEHUH ra30B

BII TIPOEKTOP.

duznueckue u

bu6mmoreka [JOK TIK,
35 XUMHUYECKUE CBOUCTBA 22.01.202 https://m.edsoo.ru/ff0d587 MYJTBTHME THHH
BOABI 4 & BII IPOEKTOP.
CocraB OCHOBaHHIA. bubnuoreka [JOK
36 ITousarue 06 25.01.202 https://m.edsoo.ru/ff0d59e HAaraux pH.
UHMKaTOpax 4 2
Bona kak pacTBopuTenb.
Hacpiienssie u Harunk pH.
HEHACKIII[EHHBIE Bubmorexa LHOK
37 29.01.202 https://m.edsoo.ru/ff0d5b4
pacTtBopbl. MaccoBast 4 0
J0JIS BEIIIECTBA B -
pacTtBope
[IpakTnueckas padora
Ne 5 o Teme Harank pH,
«[IpuroroBnenue BECBI
ACTBODOB C Bbubauoreka HOK DJIEKTPOHHBI
38 P P . 01.02.202 | https://m.edsoo.ru/ff0d5eb e.
orpenenEHHON 4 .
MacCcOBOH Joyei -
pPacTBOPEHHOTO
BEILIECTBAY
KourponsHas pabora
No2 EI(’) TeMe P bubnunoreka [JOK Beckl
39 - 05.02.202 https://m.edsoo.ru/ff0d634 SMCKTPOHHEI
«Kucnopon. Bonopon. 4 5 e.
Bona» -
40 OKcusl: cocTas, bu6mmoreka [IOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

KIaccu(uKaus, 08.02.202 | https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa 4 €
[Tonyuenue u
XMMHUYECKHE CBOICTBA Bubmuorexa [IOK Harunk pH.
41 12.02.202 | https://m.edsoo.ru/ff0d664
KHCTIOTHBIX, OCHOBHBIX H 4 .
amM(OTEpHBIX OKCUIOB -
o . TIK,
CHOBaHHA: COCTaB, Bubnuoreka HOK .
42 K1accuuKarus, 15.02.202 | https://m.edsoo.ru/ffodezc | MYETHMEHAMIH
BII TTPOEKTOP,
HOMEHKJIaTypa 4 a
Jaruuk pH.
Homyuenue n bubmmoreka IIOK TIK, .
43 XUMHUYECKHE CBOMCTBA 19.02.202 | https://m.edsoo.ru/ff0d67c MYJALTHMEIHHIH
. BII TTPOCKTOP,
OCHOBaHUH 4 a
Jaruuk pH.
Knenomer IK,
HCIIOThI: COCTaB, Bubnuoreka HOK .
44 | xnaccuukanys, 22.02.202 | https:/m.edsoo.ru/ffodfee |~ MYTTRTHMEAMHIH
BII TTPOEKTOP,
HOMEHKJIaTypa 4 2
Jaruuk pH.
Homydgenne 1 bubmmoreka IIOK 1K, .
45 XUMHYECKHE CBOMCTBA 26.02.202 | https://m.edsoo.ru/ffOdfee MYJABTHMEMHH
KHCIIOT 4 2 bIH POEKTOP,
natyuk pH.
Conu (cpennue):
HOMeH(KJFI)aT a )CHOCO6BI bubmiorexa LIOK - =
46 P, 20.02.202 | nhttps://m.edsoo.ru/00ad94 | MYTBTHMEHIH
MOJTYy4YCHUSI, XHMUYECKUE 4 24 BIif IIPOEKTOP,
CBOICTBA o nmatauk pH.
[TpakTuyeckas padora bu6mmoreka [IOK I1K,
47 Ne 6. Pemntenue 04.03.202 httDS://m.EdSOO.rU/Ooadgb MYJIBTI/IMCI[I/II\/JIH
AKCIEPUMEHTAIBHBIX 4 ic BI



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

3a7a4 I10 TEME
«OCHOBHBIE KJIaCCEI

HEOPTaHUYECKUX
COCMHEHUIN
I'eneTnyeckas cBA3b i
MEKITY KITaccaMil bu6mmoreka [JOK
48 Y 07.03.202 | https://m.edsoo.ru/00ad9a HPOCKTOp,
HCOPraHNn4€CKuX 4 50 JaTYUK
COeIMHEHU o pH.
I1K,
MYJIBTUMEIUNH
bu6mmoreka [JOK bl
O60061eHue
49 HHeHe . 11.03.202 | https://m.edsoo.ru/00ad9c i
CUCTeMAaTH3aINS 3HAHHIA
4 b2 IIPOEKTOP,
JATIUK
pH.
1K,
KonTponsHas pabora MYIBTHMEIMHH
Ne3 o Teme "OcHOBHBIE bubmiorexa HOK bl
50 } 14.03.202 | https://m.edsoo.ru/00ad9e i
KIIaCChl HEOPTAHUYECKUX
o 4 1la TIPOEKTOp,
COEIMHEHHI
JATYUK
pH.
IIepBBIe NONBITKH IK,
K1accudukanuu bu6mmorexa [IOK MYJIbTUMEANNH
51 XUMHYECKUX DJIIEMEHTOB. 18.03.202 | https://m.edsoo.ru/00ad9ff B IPOEKTOP.
[TonsiTHE O rpymmax 4 a
CXOJ/IHBIX AJIEMEHTOB
59 [Teproanueckuii 3aKoH bubnnoreka LHOK
u [lepuonnueckas 21.03.202 | https://m.edsoo.ru/00ada5



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

CHCTEMa XUMHUYECKUX 4 2c

anemenToB /1. W.

MenneneeBa

TlepHObL, TPYIIMEL, bubmumoreka IIOK I1K,

53 01.04.202 | https://m.edsoo.ru/00ada5 MYJIbTUMEAHH
MOTPYIIITBI

4 2C bII IIPOEKTOP.
CtpoeHue aTOMOB. bub6nuoreka [IOK IK,

54 CocTaB aTOMHBIX s11IED. 04.04.202 | https://m.edsoo.ru/00ada3 MyJIbTUMEIHIH
Mzoromb! 4 42 BIU [IPOEKTOP.
CrtpoeHue 3MeKTPOHHBIX
000JI0YeK aTOMOB IK,
3JIEMEHTOB bubmuoreka IJOK MYJbTUMEIUNH

95 e . 08.04.202 | https://m.eds00.ru/00ada6 blif IIPOEKTOP.

PUOINYECKON 4 be
cuctemsl J1. 1. _
MenpeneeBa
XapakTepucTuka
XUMHUYECKOT0 JIEMEHTA TIK,
TI0 €r0 NOJOKEHHIO B bubnnorexa LIOK MyJIbTAMETUHH
56 e . 11.04.202 | https://m.edsoo.ru/00ada8 Bl IPOEKTOP.
PUOTNIECKON 4 24
cucreme /. U. _
Menneneesa
3HaueHue
Tepuoaudeckoro 1K, y
3aKOHa JIJIsl Pa3BUTHS bubmuoreka [JOK M}VIHBTHMGHHHH

57 HAYKH 1 NPaKTHKH. [1. 22.04.202 | https:/m.edsoo.ru/00ada9 | P MPOCKTOP:

H. MenneneeB — 4 6e

Y4EHBIN, IEAaror u
rpaKkIaHUuH



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

DIEKTPOOTPULIATENBHOC bubnmnoreka [HOK I1K,

58 Th aTOMOB XMMHYECKHX 25.04.202 | https://m.edsoo.ru/00adaa MYIETUMENIHH
3JIEMEHTOB 4 b8 BIil IPOEKTOP.
HNonnas xumuueckas brbmmorera [IOK K,

59 29.04.202 https://m.edsoo.ru/00adac MyJIBTHMEIUHH
CBSI3b

4 34 Bl IPOEKTOP.
KoBanenrtHas monspHast buomorexa [IOK TIK,

60 p 02.05.202 | https://m.edsoo.ru/00adaa MYJIbTUMEIHIAH

XUMHYECKasi CBS3b
4 b8 I TIPOEKTOP.
KoBanenrnas bubmmoreka ITOK I1K,
61 HCIIOJIApHAasA 06.05.202 https://m.edsoo.ru/00adaa My.]'IBTHMGI[HfIH
XHUMHUYECKasi CBSI3b 4 b9 Il POEKTOP.
Bu6nuoreka [JOK IIK,
62 CreneHb OKHCIIEHUS 10.05.202 | https://m.edsoo.ru/00adae MyJIbTUMETHHH
4 28 BII [IPOEKTOP.
OxwucuTensHo- bubmorexa IJOK IK,
63 BOCCTaHOBUTEJIbHBIE 13.05.202 | https://m.edsoo.ru/00adb0 MyNBTHME M H
peaKiun 4 16 BII TIPOEKTOP.
bu6nmoreka [JOK MK
Oxucnurenu u )
16.05.202 Am. . .

64 B OCCTAHOBHTGII 46 05.20 ggps //m.edso0.ru/00adb0 MYJTBTHME Ui

- bII IPOEKTOP.
KonTtponbhas pabora
N<?4 E()) TeMe «g OCHUE brbamorexa LIOK

65 - P 20.05.202 | https://m.edsoo.ru/00adb4

aTomMa. XHMHYECKast
4 86
CBSI3b)

66 PesepBHbIil ypok. bubmuoreka [IOK

O0001IeHnEe 1 23.05.202 https://m.edsoo.ru/00adb3



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
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https://m.edsoo.ru/00adb33c

CHCTEeMaTH3allMsI 3HAaHU I 4 3c
Pe3epBHbIil ypok. bu6mmoreka [IOK

67 O06o00menue u 1 27.05.202 | https://m.edsoo.ru/00ad9c
CHCTEeMaTHU3alliA 3HAHUI 4 b2
Pe3epBHBIIT ypOK. bubnnoreka [HOK

68 O06o0menue u 1 30.05.202 | https://m.edsoo.ru/ff0d61c
cHCTEMATH3aIMs 3HAHUI 4 6

OBIIEE KOJIMYECTBO 68

YACOB I10 ITIPOIPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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9 KJIACC

N KoanuecTBo yacoB DJIeKTPOHHBbIE Hcnoab3oBanue
[1]
- Jara nudposbie uudposoro
n/ Tema ypoka Bceer Kontpoabusl | IlpakTHyecku op op
u3ydyeHusi | oOpa3zoBaTeibHbIE odopynoBaHusi
n 0 e padoThI € padoThl " "
pecypchl Touku pocra
[Tepuonnueckui 11K,
3aKOH. MYJIbTUMEIUIHBI
[lepuonuueckas bubmmoreka [JOK HIIpOoeKTOop,
cucTeMa 1 0 0 04.09.202 https://m.edsoo.ru/00adb59 3JIEKTPOHHbIE
XUMHAYECKIX 3 e TaOIHIIBL.
anemenToB /JI. W.
Menneneena
3aKOHOMEpPHOCTH B IIK,
MU3MEHCHHUH CBOWCTB bu6muorexa [IOK MYJIbTUMEAUAHBI
XAMHAYECKUX 1 0 0 08.09.202 https://m.edsoo.ru/00adb6b fimpoexTop,
3JIEMEHTOB MEPBBIX 3 6 AJIIEKTPOHHBIE
TPEX MEepUOIOB TaOIHUIIBL.
Knaccudukamus u Bu6 OK IIK, .
HOMEHKJIaTypa nonmoreka 11 MYJIbTUMEIUNHBI
1 0 0 11.09.202 | https://m.edsoo.ru/00adb7e firpoexTop
HEOPraHUYECKUX 3 5 ’
BEIIECTR < AJIIEKTPOHHBIE
TaOJINIIBI.
Bunper xumnueckon Eu6 OK TIK, .
CBSI3U U TUIIBI nosmoreka L MYJIbTUMEIUNHBI
1 0 0 15.09.202 https://m.edsoo.ru/00adbac fpoexTop
KPUCTAJIIMYECKUX ’
y 3 6 3IEKTPOHHbBIE
peméTox
TaOJINIIBI.
KontpomnbHas 1 1 0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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pabota Nel o Teme 18.09.202

«[loBTOpEHUE H 3

yriyosieHue 3HaHU I

OCHOBHBIX Pa3/IeJIOB

Kypca 8 Kiacca»

Knaccugukarus Hartuuk pH,
XUMUYECKUX bubnuoreka [IOK JTATIHK
peakiuii o 22.09.202 https://m.edsoo.ru/00adbch TEMITEPATYPHBI
Pa3IMYHBIM 3 0 i

MpU3HAKaM TJIATUHOBBIMA.
[TonsTHE O Hartuuk pH,
CKOPOCTH JaTYUK
XHUMHYECKON bub6morexa LIOK TeMIIepaTypHbl
peakiuu. [TonsTre o 25.09.202 | https://m.edsoo.ru/00adbe9 i

TOMOT€HHBIX 3 a TUIATHHOBBIHA.
reTepOreHHBIX

peaxusax

[TonsiTue o

XUMHYECKOM Hatunk pH,
pPaBHOBECHH. JATYUK
DaxTophl, TeMIEepaTypHBI
BJIMSIOIINE HA bub6mmoreka [JOK WIIJIaTUHOBBIHA.
CKOpOCTh 29.09.202 | https://m.edsoo.ru/00adc28

XHUMHAYECKOH 3 c

peaKIuu u

MOJIO’KEHUE

XUMHYECKOT0

paBHOBECHS

OKHCIUTENBHO- bubnuorexa [JOK IK,



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
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BOCCTaHOBUTEIILHBIC 02.10.202 | https://m.edsoo.ru/00adcad MyJIbTHME/IHITHbI
peaKnuu 3 2 impoekTop,
3JIEKTPOHHBIC
Ta0JINIIBL.

Teopus JaTumk

ANEKTPOIUTHYECKON bubmuoreka LIOK AJIEKTPOIIPOBOTHO
10 JIMCCOIAAITHH. 06.10.202 | https://m.edsoo.ru/00adcd6 CTH.

CuitbHbIE 1 cllabble 3 8

AJICKTPOTUTHI

I/I ABHCHIS bubmuoreka [JOK Tarunk
11 OHHH? yp 09.10.202 https://m.edsoo.ru/00add44 AJIEKTPOIPOBOTHO

peaxuit

3 8 CTH.
XUMUYECKUE Hatunk pH,
5 u

CBOICTBa IfI/ICJ'IOT BuGmorexa LIOK JATYUK
12 OCHOBANHH B C?eTe 13.10.202 | https://m.edsoo.ru/00add5d TOMITCPaTypHET

MpeJCTaBICHU 00 3 8 i

ANEKTPOTUTHICCKON a TUTATHHOBBIM.

JTUCCOIIMAITIT

XUMUYECKUE

N . Hatuuk

CBOICTBA CoOJIeH B

ceTe bubmanorexa IIOK 3JIEKTPOIPOBOIHO
13 . 16.10.202 https://m.edsoo.ru/00add8b CTH, JaTYUK pH

MPEACTAaBICHUI 00 3 )

BIIEKTPOITUTUYECKON -

JMCCOITUAITITHI

o co bubnuoreka LIOK Jatuuk
14 HATH . 20.10.202 https://m.edso0.ru/00add9d 3JICKTPOIPOBOIHO

TUIPOJTN3E COJICH

3 4 cTH, nartuuk pH.

15 O06o0menue u bubmuoreka [JOK

CUCTEMaTU3aLIUs 23.10.202 | https://m.edsoo.ru/00adddl



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

3HAHWH 3 2
IIpakTuueckas
pabora Ne 1. bu6moreka [JOK Haraux
16 «Pemmenne 27.10.202 https://m.edsoo.ru/00addbf SICKTPONPOBOIHO
IKCTIEPUMEHTAIBHBI 3 a CTH, AaTaHK pH.
X 3a7a9»
KonTponbHas
pabota Ne2 o Teme
«DIIEKTPOIUTHYECKA bubnuoreka [IOK
17 s1 TUCCOLHALIHS. 06.11.202 https://m.edsoo.ru/00addec
XUMHUUECKHUE 3 0
peaxuu B
pacTBopax»
OOmas
XapaKTEPUCTHUKA
- bubmuoreka [JOK
18 10.11.202 https://m.edsoo.ru/00addfe
XUMHUECKHE 3 9
CBOMCTBA Ha
npuMepe xjopa
XJIOpOBOAOPOI. Jatuuk
)((?;311[1;22 If;:nom, BuGmorexa LIOK ZJ‘IGKTpOHpOBO)IHO
19 . 13.11.202 https://m.edso00.ru/00ade10
CBOUCTBA, 3 4 TH, natyuk pH.
MOJTy4eHue,
MIPUMEHCHHE
IIpakTrueckas
bu6mmoreka [JOK
20 padora Ne 2 o Teme 17.11.202 https://m.edso0o.ru/00ade34
«ITomyuenue 3 8

COJISIHOM KHCJIOTHI,



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

n3yyeHue eé

CBOMCTB»
Brruncnenus no IIK,
YpaBHEHUSIM Bubsmorexa LIOK 1\\’/[yJ'H>TI/IMe,I[I/II7IHBI
21 XHMqufKHX 20.11.202 | https://m.edsoo.ru/00ade48 HIPOCKTOP,
peaxiui, ecim oJuH 3 8 AJIIEKTPOHHBIE
W3 pearcHTOB JIaH B TaOJIHIIBL.
M30BITKE
Sa?afifepHCTnKa bubnuoreka [TOK Hatuuk pH
22 24.11.202 | https://m.edsoo.ru/00ade64
anemeHToB VIA- 3 a
TPYIIIBI
AJIOTpOITHbBIE
Mo U (UKaIIH
cepel. Haxoxaenue Hlatamk pH.
. bubmuoreka [JOK
23 Cephl I e . 27.11.202 | https://m.edsoo.ru/00ade64
COCJIMHEHH B 3 a
IpHUpo/IE.
XuMHU4ecKue
CBOICTBA CephI
CepoBonopo, I1K,
CTpPOCHHUE, bub6munoreka [JOK MYJTbTUMETUNHBI
24 dbuzmveckue u 01.12.202 https://m.edso0.ru/00ade80 HWIPOEKTOp,
XUMHYECKUE 3 2 3JIEKTPOHHEIE
CBOMCTBA TaOJUIIBL.
KCHUJIBI CEPHI. MYJIbTUMEIUHBI
8e;H:ﬂ KHfHOTa bubmmorexa LOK 1711}1,p0eI<T01§l
25 ’ 04.12.202 | https://m.edsoo.ru/00adea? ’
buzmveckue n 3 8 3JEKTPOHHbBIE

XUMHNYCCKHUEC

TaOIUIIBI, JATYNK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

CBOIICTBa,
MPUMEHEHUE

pH.

XuMugeckue
peaKkIny, JIexKaIIme
B OCHOBE
MTPOMBIIIICHHOT'O
crioco0a moyyeHust

bu6moreka [JOK

IIK,
MYJIbTUMEIUITHBI
HWIPOEKTOp,
3JIEKTPOHHBIE

26 y 08.12.202 https://m.edsoo.ru/00adec8 TaOIMLIBI, JATYUK
CEpHOM KHUCIIOTHI.
XuMHUYECKOe 3 . pH.
3arpsi3HEHUE
OKpY’Karollen cpeibl
COCIMHEHHSIMU CEPBI
Brruncienue
MacCOBOH J0NH bubmmorexa LIOK ?;:;;pOHHLI
27 11.12.202 | https://m.edsoo.ru/00adec8
BBIXOJ1a MTPOYKTA 3 a e.
peaxkuu
OO6mas
XapaKTEPUCTHUKA K,
3yeMeHToB VA- MYJIbTUMEIUHHBI
rpynnsl. A3or, bubmmorexa LIOK HnpoexTop.
28 pacrnpocTpaHeHHE B 15.12.202 | https://m.edsoo.ru/00adeea
pUpoIe, 3 6
¢busnyeckue u
XUMUYECKHE
CBOMCTBa
AMMHUaK, ero
q)uanec,me u bubmorexa [JOK E}I’f;BTHMe}IHfIHBI
29 18.12.202 https://m.eds00.ru/00adf00 .
XUMUYCCKUE 3 4 HIpoekTop,
CBOICTBA,

OJICKTPOHHBIC



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

IOJIYYCHHUEC U

TaOJIHIBI, JATYHK

MPUMEHEHUE pH.
[IpakTuueckas
pabora Ne 3 o Teme bubnuoreka IIOK Hatuuk pH.
30 «[Tomyuenue 22.12.202 | https://m.edsoo.ru/00adf18
aMMHaKa, U3ydeHue 3 0
€ro CBOMCTB)
1K,
A_,30THaH waciora, bubmmoreka IJOK ?yﬂLTHMeHHﬁHH
31 o€ pusmeckue n 08.01.202 | https://m.edsoo.ru/00adf30 HHPOCKTOP,
XUMHYECKHE 4 6 AJIEKTPOHHBIE
CBOICTBA a TaOJIUIbI, TATYUK
pH.
Hcnons3oBaHue 11K,
HHUTPATOB U COJIEH MYJIbTUMEIUUHBI
aMMOHHS B KQUE€CTBE HIIPOEKTOP,
MnHepanLIjmx BuGmorexa LIOK JJICKTPOHHBIE
32 yAoOpeHH. 12.01.202 https://m.edsoo.ru/00adf51 TabHLIbL, JATHHK
XUMHUYECKOE 4 8 pH.
3arpsi3HEHUE
OKpY’Karolen cpeipl
COCAUHCHUAMUN
azora
dochop. Oxenp [1K,
ko T
33 15.01.202 | https://m.edsoo.ru/00adf68 ’
KHCIIOTA, 4 a JJICKTPOHHBIE

¢busnyeckue u
XHUMHAYECKHE

TaOJINIbI, JATYHK
pH.



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

CBOIICTBa,

MoJTy4yeHue

Hcnons3oBanue IIK,

¢dbocdaroB B MYJIbTUMEAUNHBI
KayecTBe BuGmorexa LIOK HIPOEKTOP,

34 MHUHCPATIbHRIX 19.01.202 | https://m.edsoo.ru/00adfc2 JICKTpOHHRIC
yAOOpEeHMIA. 4 0 TaOIUIBI, JATYUK
3arpsi3HeHue pH.

MIPUPOJIHOM CpeIbl

¢bocharamu

VYrnepon, [IK,
pacrnpocTpaHEHHE B BuGniorexa LIOK i&yHLTHMe,I[HI\/'IHBI

35 NPAPOIC, 22.01.202 | https://m.edsoo.ru/00adfd9 HHPOCKTOP,
¢buznueckue u 4 c AJIEKTPOHHBIE
XUMHYECKUE TaOIUIIbI, TATYUK
CBOMCTBa pH.

Oxkcuppl yriepoaa, I1K,

ux Qundeckue u MYIbTUMEIUNHBI
XUMHYECKHE HIIPOEKTOP,
CBOMCTBA. bubmmoreka [TOK 3JIEKTPOHHBIE

36 DKOJIOrHYecKne 26.01.202 | https://m.edsoo.ru/00adfeb TaOJUIIbL, TaTIUK

poOJIeMBI, 4 e pH.
CBSI3aHHBIE C
OKCHJIOM YTJIepoja
(Iv)
[TIK
VYronbHast KUCIIOTa U Brbmorexa [IOK MyJI’LTHMez[HI?IHLI

37 . 29.01.202 https://m.edso0.ru/00ae006 .

e€ conu 4 c HIPOEKTOP,

OJICKTPOHHBIC



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

TaOIMILIBI, JATYHK
pH.

[IpakTnueckas
pabota Ne 4 o Teme
"TTomyuyenue bubnuorexa [JOK

38 YIIIEKHCIIOTO Ta3a. 02.02.202 | https://m.edsoo.ru/00ae027
KauectBennas 4 e
peaxius Ha
KapOoHaT-noH"

[IepBoHavasibHBIE [IK,

39 05.02.202 | https://m.edsoo.ru/00ae054 POCKTOP,
BEIIIECTBAX KaK O 4 o AIEKTPOHHBIE
COCTMHEHUSIX TaOIUIIbI, TATYUK
yrieponaa pH.

1K,
Kpenuii 1 ero bubnuorexa [JOK ;ZHBTHMMHHHH

40 09.02.202 https://m.edso0.ru/00ae080 POCKTOP,
COCTTMHEHHS 4 a AJICKTPOHHBIE

TaOIMIBI, JATYHK
pH.
[IpakTnueckas
pabora Ne 5.
Pemenne
AKCIIEPUMEHTATbHbI brbmorexa [OK ia;;;inOBOHHO

41 12.02.202 | https://m.edsoo.ru/00ae0bf

X 3aj1a4 1o TeMe 4 5 CTH.

«Baxneiimme
HEMETaJLIbI U UX
COEIUHEHUSI



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

KonTponbHas

pabota Ne3 o Teme bubnuoreka [IOK Harank
42 «Baxkueiimme 16.02.202 | https:/m.edsoo.ru/00ae0el |~ >CHTPOMPOBOMHO
CTH.
HEMETaJUTbl U UX 4 8
COCIMHEHUS
Oo6mas
XapaKTepPUCTHKA
Jaruuk
XUMHYECKUX
AIEKTPOIPOBOTHO
JJIIEMEHTOB —
CTH.
METaJIJIOB.
Merannuueckas brbmorexa [IOK
43 19.02.202 https://m.edso0.ru/00ae103
CBSI3b U 4 o
MeTaJTHIecKast -
KpUCTAILTYECKAs
pemeTKa.
dusnyeckne
CBOMCTBa METAJJIOB
XUMUYECKUE Jatuuk
CBOWCTBA METAJIJIOB. bubmuorexa [IOK AIIEKTPOIIPOBOTHO
44 DJIEKTPOXUMUYECKH 26.02.202 | https://m.edsoo.ru/00ael15 c
1 sl HATIPSDKEH U 4 6 TH, 1aT9uK pH.
METAaJIJIOB
OO6mme crocoOs Jataux
MOJTyYCHUS AIIEKTPONPOBOTHO
MeTaiioB. CrjiaBbl. bubnmuoreka [JOK c
45 Beraucnenus mno 01.03.202 | https://m.edsoo.ru/00ae115 T, faTunk pH.
yYpaBHEHUAM 4 6
XUMHYCCKUAX

peaKkuui, eciam OauH



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

13 peareHToB
COJICP)KUT MPUMECU

TonsTHE o bubmuoreka [JOK
46 04.03.202 | https://m.edsoo.ru/00ae127 Jatamnk
KOPPO3UH METAJLIOB
4 8 3JIEKTPOIIPOBOIHO
CTH.
bub6munoreka [JOK
Ilenounbie _ Hatuuk
a7 IV 11.03.202 | https://m.edsoo.ru/00aeldb | . CKTPONPOBOTHO
4 2 CTH.
Oxcuael u bubmuoreka IJOK q
48 TUAPOKCUIBI HATPUS 15.03.202 | https://m.edsoo.ru/00ael4b HAarank pH.
U KaJus 4 2
lenouHO3eMeTbHBI Bu6nnorexa [OK Jaruuk
49 e MeTajThl — 18.03.202 | https:/m.edsoo.ru/00ae15e |~ >CHTPOMPOBOMHO
KaJIBIIMH ¥ MarHHi 4 8 ¢
TH, 1aTyuk pH.
Baxneiimme bu6nuoreka [JOK u
50 COCIMHEHUS 22.03.202 | https://m.edsoo.ru/00ael5e HAaruk pH.
KaJbLUs 4 8
O6006mmeHue u
51 cUCTEMATU3ALUS 01.04.202
3HAaHUH 4
KécTtkocTh BOIBI B Bbu6mmorexa IJOK
52 CIOCOOBI e 05.04.202 | https://m.edsoo.ru/00ae188
yCTpaHEHUS 4 6
53 [IpakTnueckas bubmuorexa [IOK
pabota Ne 6 o Teme 08.04.202 https://m.edsoo.ru/00aelae

Jatuuk pH.



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

"YK&cTKOoCTh BOJBI U 4 8
METO/IBI €€
ycrpaHeHus"
bubmuorexa [JOK JaTunk
54 AnmoMuHUR 12.04.202 https://m.edsoo.ru/00aelc6 3JIEKTPOIPOBOIHO
4 4 ctH, natyuk pH.
AmdorepHbIe bu6mmoreka [JOK Harauk
55 CBOICTBA OKCUIA U 15.04.202 https://m.edso0.ru/00aelc6 SJICKTpONPOBOAHO
THIPOKCHIA 4 4 ¢
TH, AaT4uK pH.
bu6mmoreka [JOK Hlaramk
56 XKeneso 19.04.202 https://m.edso00.ru/00ae1d8 SJICKTPOTIPOBOHO
4 6 ¢
TH, 1aTyuK pH.
Oxcunpl,
TUAPOKCHJIBI U COJTH bubmmoreka LOK iIJIaeTI:ITI/II)I;HpOBo;[Ho
57 22.04.202 https://m.edsoo.ru/00ae35e
xenesa (1) u 4 5 ctH, gatauk pH.
xenesa (1) B
O06o06menue u
58 cUCTEMATU3ALUS 26.04.202
3HAHUH 4
[IpakTuueckas
pabora Ne 7. Haramx
Pewmenme 3JIEKTPOIPOBOIHO
JIKCHEPUMEHTAIIbHBI bubmmorexa [IOK CTH, naTamk pH.
59 29.04.202 https://m.edsoo.ru/00ae3de
X 3aJ1a4 110 TeMe 4 8

«Baxueiimme
METAJUIBI U UX
COCIIUHEHU»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

60

Breraucnenus 1o
YpaBHEHUSIM
XUMHAYECKUX
peakiuii, eciu oJIuH
W3 PEareHToB JIaH B
HU30BITKE UIIN
COJCPKUT NPUMECH.
Brrancnenus
MacCOBOH JOJIN
BBIX0/Ia ITPOJIYKTa
peakuu

03.05.202
4

bubmuoreka [JOK
https://m.edsoo0.ru/00ael75

0

I1K,
MYJIbTUMEIUWHBI
HIIPOEKTOP.

61

O0001IeHE 1
CHCTEMAaTU3alUsA
3HAaHUU

06.05.202
4

62

KonTtponbHas
pabota Ne4 o Teme
«Baxxnenmmue
MeTaJIJIbl U UX
COCIUHEHMS

10.05.202
4

63

BemtectBa u
MaTepHuabl B
TTOBCETHEBHOU
JKM3HH YeJI0oBeKa

13.05.202
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f5
0

64

XUMHYECKOE
3arpsi3HEHUE

OKpY’Karollen cpeibl

13.05.202
4

bu6moreka [JOK
https://m.edsoo.ru/00ae427

0

I1K,
MYJIbTUMEIUMHBI
HWIPOEKTOP.

65

Ponp xumuu B
perieHnmn
3KOJIOTHYECKUX

17.05.202
4

bubmmoreka [JOK
https://m.edsoo.ru/00ae427

0

IIK,
MYJIbTUMEIUITHBI
WIPOEKTOP.



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

npodiaem
PesepBHEIIT YPOK.
O6ogmeHHeyE bu6mmoreka [JOK
66 1 17.05.202 https://m.edso0.ru/00ae0d0
CHCTEMAaTU3alUsA 4 N
3HAHUU a
PesepBHEBIIT YPOK.
O6ogmeHHey§ bu6mmoreka [JOK
67 1 20.05.202 | https://m.edso0.ru/00adh33
CHCTEMATU3aAlUA 4 c
3HAHUU =
PesepBHEBIIT YPOK.
O6ogmeHHey£ bubnuoreka [JOK
68 1 20.05.202 https://m.edsoo.ru/00ad9ch
cUCTEMATU3ALUS 4 5
3HAHUHU =
OBIIEE KOJIMYECTBO
YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

MMPO®OPUEHTAIIMOHHBIN BJIOK (koJM4ecTBO 4acoB 1o rogaM o6ydeHHus)

8 ki

9k

Xumus

IMTepBOHAYATHHBIC XUMUYCCKHUE MTOHSITHS

[Ipenmer xumun. Pons XuMuu B )KU3HH YeTIOBEKA.
[lonsaTue o MeTonax MO3HAHUS B XUMHH. (npogeccuu
VUeHbL XUMUK, XUMUK-MEXHOL02, TAO0PaAHm XUMUYECKO20
ananusa, papmayeem)

BermectBo 1 xuMuveckast peaxius

[TonsiTe 0 ckopocT XUMHYECKo peakiuu. [lonsTue 00
00paTUMBIX M HEOOPATHMBIX XMMHUYECKUX PEAKIIHSIX.
[ToHsITHE 0 TOMOTEHHBIX M TETEPOICHHBIX PEAKIIHSIX.
ITonarue o karanusze. IloHSATHE O XUMHUYECKOM
paBHOBECHH.

(npogheccus xumux-mexnonoe)

BakHelime npeicTaBUTENIN HEOPTaHMYECKUX BEIISCTB
OxpaHau OUHCTKA MTPUPOIHBIX BOJI.

(npoghpeccuu compyonuxos Boookanana, 600oouucmuuix
cmanyuil)

Hemeranibl v MX cOeAMHEHHUS

XuUMHUYECKHE PEAKIIUH, JISKAIINE B OCHOBE
MIPOMBINIUICHHOTO CIIOCO0ATIONYYCHHSI CEPHOU KUCIIOTHI
(npogheccust Xumurk-mexHonoz)

[Tepuoanueckuii 3akon u Ilepuoanueckas cucrema
xuMudeckux dnementoB [[.1. Menneneera. CtpoeHne
atomoB. CocTaB aTOMHBIX sep. M30Tomb!. DiaeKTpoHs! (
npogeccusi puzux-sdepuux)

HeMeTaHHBI U UX COCANMHCHUS
AMMHak, ero ¢pu3MYEeCKHe MXHMHUYECKHE CBOWCTBA,

MIOJIYYCHHE W TIPUMEHEHUEC. (npogheccus XuMuKk-mexHonoe)

Hemeramnbl u ux coeiuHEeHUS

CunukaThl, MX UCIOJIb30BaHUE B OBITY, B
MPOMBIIUIEHHOCTH. BaxxHele cTpouTenbHbIE
MaTepHalbl: KepaMuKa, CTEKII0, IEMEHT, OCTOH,
KeNe300€TOoH.

(npogheccuu: cmpoumensv, cmekio0ys, CReyuaIbHOCMuU
CUIUKAMHOU NPOMBIUIEHHOCTU)

Mertanisl ¥ BX COSAMHEHHS

CrunaBbI(CTanb, YyTyH, AIOPATIOMUHHAN, OpOH3a) U UX
MpUMEHEHUE B OBITY U IPOMBILIICHHOCTH.
(npogheccuu: memannype, mamepuanogeo, 106eaup,
CKYIbNMOp, 2a168AHUK)

XUMHUS U OKpY>KaroIias cpeaa

Xumuueckoe 3arpsasHenue okpysxatomei cpenst (IIJK).
Ponp xumMuM B pelieHUH YKOITOTHIECKUX MPOOIIEM.
(npogheccuu: 3xon02, TAOOPAHT XUMUIECKOr0 aHAJIN3a)

HToro

6




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A.,
AxkuonepHoe obmiectBo «M3narensctBo «IIpocBenienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.T"., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienue»

tabnuuel: [lepuoauueckas cucrema xumudyeckux 3nemeHToB Jl. . Menneneesa,

TaOJIUIIa PACTBOPUMOCTH, JICKTPOXUMHUUECCKUN PsiJl HAPSOKCHUS] METAJIIIOB

METOAUYECKHUE MATEPUAJIBI UISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb.-
Peanuzanus-rpedoBanunii-dI"OC-0cHOBHOT0-00111€Tr0-00pa30BaHMsl. -

MeTtoaudeckoe-ocodue-asa-yunters. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/



https://www.yaklass.ru/
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MAPKOBCKASl OCHOBHASl OBLLIEOBPA30BATEJIbHAS LLUKOJIA, Opanosa
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