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HOACHUTEJBHAS 3AIIUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTAaBII€HA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (eaepabHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTrO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit depepannm.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABIECHUE O IIENAX, OOImed cTparteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYdYaIOIIMXCS CpeACTBAaMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, OIPENEIseT KOJIMUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHIYEMYIO II0CIIEOBATEIbHOCTD
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaesseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOM MpOrpamMMmbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHUS XUMUU
HAa YpOBHE LieJeil W3ydyeHHs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMS.

3HaHHE XUMUU CIIY’)KUT OCHOBOH U1l JOPMUPOBAHUS MUPOBO33PEHHUS 00YUaIOIIErocs, ero
NPEICTaBICHUN O MAaTEPHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKOl 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH JJisi caMmMoOpa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHOH  y4eOHOH  JESTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEHEBHOM JKWU3HU, TaK U B
poeCCUOHAIBHON JESATEIHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI51a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYE€HHH XUMHUHU 00eCredyMBarOTCs CHEU(UKON colepskaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS IEJarorMueckd aJalnTUPOBAaHHBIM OTPaKEHHEM
0a30B0il HayKM XMMHHU Ha ONpPeEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUSI OPUEHTUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATHI XUMUHU, OCHOB HEOPTaHMUECKON XUMUU H
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TIOHSITHN OPTaHUYECKOU XUMHH.

CtpykTypa coaep:kaHHsl MPOTPaMMBI MO0 XHUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydeHuro. CopepiaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHLHUIY IOCJIEOBATEILHOTO Pa3BUTHS 3HAHUNA Ha OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUYEHHS O CTPOSHUH aToMa U XUMUYECKOHU CBSI3H;

— MpECTaBIECHUH 00 IEKTPOIUTHIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIHMU OOBSACHEHHS W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4HOHM KAPTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHny XUMUU IPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKLuil, B
(GOpMHpPOBAaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHMM B Yy4yeOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEsATEeIbHOCTH, MO3HAHMS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW ITPAMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, TNPUMEHATh MX MpH peleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HAHWM i1 BBIPAOOTKM 3KOJOTHYECKH LEIecOO00pa3sHOro MOBEJIEHUsS B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaBisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COJEPKAHUE OBYYEHUA

8 KIIACC

ITepBoHavabHBIC XMMHYCCKHE TOHATHS

IIpeamer xumuu. Poib XMMHM B >KM3HM 4YeJOBEKa. XUMHA B CHUCTEME HayK. Tema u
BenlecTBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeunliecTB. [loHsATue o
METO/1aX MO3HaHMs B XUMHH. UnCThIe BemecTBa u cMecu. CriocoObl pa3ieNieHrus CMECeH.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[IpocThie U clloXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA CcOCTaBa BelecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBas 1011 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, Macchl U
YHClia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérhl mo opMyniaM XUMHUECKUX COSAMHCHUM.

®u3nuecKkue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peakunit
(coenuHeHus, pa3IoKEeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJ0H, MmpaBuwiiaMu paboThl B jabopaTropuu U mpuéMaMu
oOpaieHus ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONHUCaHWE (PU3NYCCKUX CBOHCTB
00pa3110B HEOPraHWYEeCKUX BEILIECTB, HaOmoAeHne pu3nuecKux (IJIaBlIeHrne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKE, KUIIEHWE W KOHJIEHCAILIMs BOJbl) U XUMUYECKUX (TOPEHHUE CBEYH,
MIPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBJICHU, HaOt01eHue
M ONHMCAaHWE I[PU3HAKOB IMPOTEKAHHWS XUMHUYECKUX peakuui (pasjiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopom conu Mmenu (), usydenwe crmocoOoB
pa3iesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUWBAaHUE, AUCTUILIALIUA,
xpomarorpadus, TpPOBEICHHE OYUCTKH TIOBAapEHHOW CONHM, HAONIONEHHE W OINHCaHHE
pe3yNbTaTOB IMPOBEAECHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHue
MoiesIel MOJIEKYII (ITapOCTEPKHEBBIX ).

BaskHelinue npeacTaBuTe I HEOPraHUYECKHX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopojg — 31eMEHT M IPOCTOE BEILIECTBO.
HaxoxneHnue kuciaopoja B mpupoje, Gu3nyecKkue U XMMHUUECKHUEe CBOWCTBA (peakiuu TOPSHHUS).
Oxcunpl. Ilpumenenne kucnmopoga. CrocoObl TOJMY4eHHUs KHCIOpoJa B JIabOpaTopuu |
MPOMBINUIEHHOCTH. KpyroBopoT kucimoponaa B mpupoge. O30H — alioTporHas MOAU(pUKAIUS
KHMCIJIOPOJA.

TemoBoit >hdexT XuMHYEeCKOW peakuu, TEePMOXHUMHUYECKHE YpPaBHEHHUS, JK30- H
OHAOTEpPMUYECKHE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocroe BemecTtBo. HaxoxkaeHune Bogopoga B IIPUPOJIE,
busznyecKkre 1 XUMHUYECKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHusi. KucioTsl u comu.

Momnsipabiii 00bEM ra30B. PacuéThl M0 XUMHUYECKUM YPABHEHUSIM.

®usnyeckue cpoMcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas J0Jis BeElIECTBa B
pacTBope. XUMHUECKHE CBOMCTBAa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOJIHBIX BOJ.

Knaccudukanust neopranmyeckux coenuHeHuid. Oxcuawl. Knaccuduxaius OKCHIOB:
cojeoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
okcu10B. DU3nuecKre U XMMUUECKHe CBOcTBa okcu0B. [loyueHne okcumos.

OcHoBanusi. Knaccudukaiuss OCHOBaHMIA: MIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznyeckne W XUMHYECKHE CBOMCTBa OCHOBaHMil. [lomyuyeHue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucnot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa KUCHOT. P akruBHoctu metamuioB H. H. bekerosa. I[lonyuenue kucior.

Comu. Homenknatypa coseii. @u3nueckue M XMMHUYECKHE CBOMCTBa coied. [lomydyenue
COJIEH.

['eHeTnyeckas CBSI3b MEXAY KJacCaMU HEOPTaHUUECKUX COCAMHEHUH.

Xumuueckuii IKCnepumenm:



Ka4eCTBEHHOE OIpeesIeHUE COIepKaHMsI KHCIOpoa B BO3/yXe, NOJIyYeHHue, cooupaHue,
pacro3HaBaHME W HU3y4€HHE CBOICTB KHCIOpOJa, HAOJIOJIEHHE B3aMMOAEHCTBHUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IPEKpAllleHUsl ropeHus (Ioskapa), 03HaKOMJIEHHE C
o0Opa3llaMu OKCHJIOB M ONMCAaHUE MX CBOMCTB, IOJIyd€HHE, COOMpaHHUe, paclio3HaBaHHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO MCIIOJIb30BaHUE BUAEOMATEPHUAIIOB), HAOIIOIEHHE 00pa30B BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHNEe OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3IUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEH pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTaUlaMM (HaTpueM M KajablueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIEA0BaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HAOJII0JICHUE W3MEHEHUs OKpAaCKM MHAMKATOPOB B pAacTBOpPAx KHCIOT U LIEJIIOYEH, U3ydeHHUE
B3auMojeiicteua okcuna Meau (ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT € METalJlaMH,
peakuuMii HEUTpaIM3alMH, T[OJYy4EeHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE DKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHennme
KJIACChI HEOPTaHUYECKUX COCIUHEHUW.

Iepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4deckux iementos J{. U.
MenpnesieeBa. Ctpoenne aToMoB. XUMHYeCKas CBSA3b. OKMCIUTETbHO-BOCCTAHOBHUTEIbHbBIE
peaKkuuu

[lepBble NONBITKM KJIACCU(PUKALMUU XUMHUYECKHUX 3iieMeHToB. [loHsTHe o rpynmax
CXO/IHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIETOYHO3EMENIbHbIE METAJUIbI, AJIOTEHbI, HHEPTHBIE Ta3bl).
DJIeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCUIBI M THAPOKCHUJIBI.

ITepuognuecknit 3axkoH. llepuommueckas cucremMa xumudeckux daemeHtoB [ M.
MenneneeBa. KoporkomepuomHas W JUIMHHONEpHOAHAs (Gopmbl [leproanueckoil CHUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKHH CMBICH
IIOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIXx szuep. M3zorombsl. Onextponbl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX 20 XUMUYECKHUX 1eMEHTOB [lepuonnyeckoil cucTtemsl
J. W. MengeneeBa. XapakTepUCTHKa XMMHMUYECKOTO DJJIEMEHTAa [0 €ro IOJIOKECHHIO B
Ilepnonnueckoi cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue [lepuonnyeckoro 3akoHa u [leprnoauueckoil CUCTEMbI XUMUYECKUX JJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas " HEMOoJIsIpHast) CBSI3b.
ONEeKTPOOTPULIATEIbHOCTh XUMUYECKUX 31EMEHTOB. MIOHHAs CBSA3b.

Crenenp  okucineHuss.  OKHMCIUTEIBHO-BOCCTAHOBUTENbHBIE — peakiuu.  IIponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydyeHHe o0pa3lloB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THMJIPOKCHA
IIMHKA C pacTBOpPaMU KUCJIOT U ILEJIOYEH, NMPOBEIEHUE OIBITOB, WLIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUe, peakiuu pas3yioKeHNs, COETUHEHHUS).

Mesicnpeomemmuuie cea3u

Peanuzanus MeXnpeIMeTHBIX CBSA3€H NPHU MU3YYEHHH XMMHHU B 8 KJIACCE OCYIECTBISETCA
yepe3 HCMOJb30BAHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHHM, Tak M TMOHSATHIA,
ABJISIFOLIUXCSI CACTEMHBIMHM JUJIS1 OT/IEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: Hay4HbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiacCU(pUKalus,  MEePUOJUYHOCTh,  HAONIOJEHUE,  HAKCIEPUMEHT,
MOJIECIINPOBAHUE, U3MEPEHUE, MOJEIIb, SIBIICHUE.

®usuka: Marepus, arToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsijl, BEIIeCTBO, TelOo, 00BEM, arperatHoe



COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, SIUHUIBI H3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepuonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHMHM CBOMCTB XUMHYECKHX
9JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kallds, KalblUs U WX COCJUHEHHH B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEeHTOB B lleproanyeckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEMIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMUMHYECKUE CBOWMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jIMYHBIM KJjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(h(]eKTy, Mo H3MEHEHHWIO CTCICHEH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYCCKHE YPAaBHEHUSI.

[TonsiTrie o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsSTHE O TOMOreHHBIX M TE€TEpOTeHHBIX peakuusx. [loHsTtue o
karanu3e. llonsarne o XumuueckoM paBHOBecHU. DaKTOphl, BIHUAIONIME HA CKOPOCTh
XUMUYECKON PEaKIIUU U TOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
aHUOHBI. MeXaHu3M JHMCCOLUMALMM BEIIECTB C PAa3JIMYHBIMU BHJIaMH XHMHYECKOM CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOTUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peakluii HOHHOTO OOMeHa, MOJIHBIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMcTBa KUCIIOT, OCHOBaHHUI M COJIe B CBETE
MPEJICTAaBICHU 00 SIEKTPONIUTUYECKON Auccoruanui. KadecTBeHHbIE pPEaKkIM Ha HOHBI.
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJCISAMH KPUCTALINYECKUX PEIIETOK HEOPTraHWYECKUX BEIECTB —
METAIJIOB M HeMeTawoB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HATpuUA),
MCCJIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IUYHBIX
(bakToOpoB, UCCIEOBAHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpPOIECca AUCCOIHAINH
KHUCJIOT, IeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEepUalioB), IPOBEIECHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKUA MPOTEKaHUsS peakiuii MOHHOro obMeHa (oOpazoBaHuE
ocajaka, BBIJICICHHE Ta3za, O0pa3oBaHHWE BOJBI), OMBITOB, WLIIOCTPUPYIOMINX TPUMEPHI
OKHCIUTENbHO-BOCCTAHOBUTENbHBIX pPEAKIUN (FOpEHHe, pPeaklMH pPa3jIoKEHUs, COCIUHEHUS),
pacro3HaBaHNEe HEOPTaHWYECKHUX BEIIECTB C IOMOIIBI0O KAaYeCTBEHHBIX PEAKIMH Ha HOHBI,
pElIeHUE SKCIIEPUMEHTANIBHBIX 33/1a4.

HemeTasibl M MX coeTUHEHMSI

OO0mass xapakTepucThuka ramoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHrne W (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHUMepe XJjopa (B3aMMOJCHCTBHE C MeTajUlaMH, HEeMeTalUlaMu,
nienoyamu).  XnopoBoaopon. ConsiHas —KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyu€HHE,



npuMeHeHue. [IleicTBre X1opa U XJIOpOBOOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasl
1 MX HaXO0XJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (u3MYecKkHue M XUMHUYeckue cBoMCTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme kak IpeNcTaBUTENs Kilacca KUCJIOT M creuuduueckue). XHUMHUYECKUE pPeakluy,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IoydeHus: cepHoil KucioThl. [lpumeneHue
cepHOi KucinoTsl. CoM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl M €€ COequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSIMHU cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLECHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (QHU3UYECKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro GU3N4ecKue 1 XUMHUYECKHe
CBOWCTBA, MoJIyueHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, pusznyeckne u xummueckue cporictBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OcOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapaKTepHBIE CTENICHH OKHCICHHS. YTIEepO[, ATIOTPOIHbIE MOIU(UKAIINH, PAaCIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XMMUUECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MpoOlieMbl, CBsi3aHHbIe ¢ okcuaoMm yriepona (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTroibHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHuWe M mnpumeHeHue. KauecTBeHHas
peakuuss Ha KapOoHaT-uoHbl. Mcnomp3oBanume  kapOoHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHavanbHbIe MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
HUCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIM Ta3, He(dTh), MNPOAYKTHI HX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOMCTBA, MOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenus kpemuusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxkuelinue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEeHT, OeToH, »xene300eToH. I[IpoGiiembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHue 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYecKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHJIOB),
O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE



BUJICOMATEpHANiOB), HaOMIOJeHHe Tmporecca OOyrauMBaHUSL — caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAONOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (pU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHUakKa, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIJIEHHE C MPOIECCOM aaAcopOLUU PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Y4YCHUE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHUE C MPOIyKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 33Ja4y Mo Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumuueckux sinemenToB /1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramuMueckas CBs3b M METAJUIMYECKas KpPUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUN ps HanpsbDKeHUH MeTauioB. Pu3MUEecKMe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmuMe CrocoObl MONMYYeHHs] METAIUIOB. [IOHATHE O KOPPO3HH METAIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3uu. CIuiaBsl (CTallb, YYT'yH, JIOpaTIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJeHUE B npupone. Ou3nueckue U XUMUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[[{enouHO3emMenbHBIE METAIBI MarHuid M KajabUui: mnojoxkeHnue B Ilepuogmueckoit
cucreme xumuueckux anemeHtoB [[. M. MenneneeBa, CTpo€HHME HMX aTOMOB, HAXOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaJbpIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIbI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonnueckoid cucreme Xxumuueckux saemeHToB JI. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyecknue U XUMHUYECKUE CBONCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepronnueckod cucrteMe XUMUYeCKHX a3nemeHTtoB J[. H.
MenneneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeupl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3llaMi METa/NIOB M CIJIaBOB, WX (UINYECKUMHU CBOWCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
O0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO UCTOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, TpoOIlecca TOPEHHUS XKeile3a B
KucIoposie  (BO3MOXKHO  HCIIONB30BaHHE  BUICOMATEPHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, aTFOMUHUS, ITMHKA, xene3a (1) u xenesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJiisg ¥ KaJbIus (BO3MOXKHO HCIIONB30BaHHUE BUCOMATEPUAIIOB), UCCIEAOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCUJIA IMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia



BemectBa u marepuansl B MOBCEIHEBHOM KU3HU 4YENIOBEKA. be3omacHOE HCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momols mpu XUMHUYECKHX OXKOTax U
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMmycTUMasi KOHIEHTpalus
Beriects, naiee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHAIBI).

Meosricnpeomemmnle ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHIA,
SABJSIOIIMXCS CACTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUsi,  MEePUOJUYHOCTh,  HAONIOIEHUE,  DKCICPHMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOIOTHS, MATEPUAIIbI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJEKTPUYECKH 3apsj, IPOBOJAHHMKH, IOJYIPOBOJHHUKH,
JTURJIEKTPUKH, (POTO3JIEMEHT, BELIECTBO, TEJIO, 00bEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBL,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢ortocunTes, apixanue, O6uocepa, s3KocucTeMa, MUHEPAIbHBIE YIOOpEHMS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BELIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOpPHBIE MOPOJIbI, IOJE3HbIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHUS IPOrPAMMBI OCHOBHOTO OOIIEr0 OO0pa30BaHUS
JOCTUTAIOTCS B X0J/1e 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOUM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C TPAAULHMOHHBIMM  POCCHMUCKUMHU  COUMOKYJIbTYPHBIMHU U  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUJIaMH M HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIN3ALUN O0yUYarOLIUXCS.

JIM4HOCTHBIE pPE3yJbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCA PYKOBOJICTBOBATHCA
CHCTEMOU MO3UTHUBHBIX IEHHOCTHBIX OPUEHTALMN M PACIIMPEHUE ONbITa AEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHHS K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIENI0, TOHUMAHWs 3HAYCHUS XUMHUYECKOW HayKd B KHU3HM COBPEMEHHOT'O OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOW MHGpOpMAIUEil 0 MepeAoBhIX JOCTUKEHHUSIX U OTKPBITUAX
MHUPOBOM U OTEUECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOUCTBE
Mupa 1 o0IIIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS] O COIMAIbHBIX HOpPMAaxX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE, KOMMYHUKATHUBHOMN KOMIIETEHTHOCTH B 00I11eCTBEHHO IOJIE3HOM,
yueOHOMCCIIeIOBATEIbCKOM, TBOPUYECKOM H JIPYTMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoOOpa3HON COBMECTHON JEATENIbHOCTH MPHU BBIMOJIHEHUN Y4eOHBIX, TO3HABATEIbHBIX 33/1a4,
BBITIOJTHEHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOTIOHMMAHUIO W B3aWMOITOMOINM B TIPOIIECCE ITON y4eOHOW MeSITeNIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEICHUE U MOCTYNKH CBOMX TOBAPHUILEW C MO3HUIMU HPABCTBEHHBIX W
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSI



MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKM U COCTABIIAIOLIME OCHOBY MJIS
NOHMMAaHHUA  CYIIHOCTM HAayyHOW KApTHHBI MHpa, NPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3SIX 4Y€JIOBEKa C NMPUPOAHON CPEAOH, O POIU
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIGHBIE MOTHUBBI, HAIIPABJICHHBIC HA IIOJIyYCHHE HOBBIX 3HAHHW IO XUMUH,
HEOOXoAuMBIE Ul OOBSCHEHHS HaOJIOJaeMbIX IPOLECCOB U SIBJICHUH, I0O3HABATEIILHOM,
MH(POPMALMOHHON M YUTATENbCKON KYJIbTYpPbl, B TOM YHCJIE HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOM JMTEpPaTypod, NOCTYNHBIMU TEXHUYECKUMU CpPEACTBAMU
MH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMI0, IPOCKTHOM M HCCIEI0BATENbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUSI KYJIbTYPHI 310POBbS:

OCO3HAHHWE LEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3J0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpUSATHE BPEAHBIX
NpUBBIUEK (YMOTPEOJICHHUsSI ANKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOICHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIECTBaMU B OBITY U peajbHOM
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3YUYECHHUIO MPO(ECCHii U Tpya pa3IndHOro poJia, yBaKEHHUE K
TpyAy W pe3yibTaraM TpPYNOBOW NEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUA 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
POJOJDKEHUs 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHoi npodecCHOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHHUH, TOTOBHOCTh a/JalITUPOBATHCS B IPO(ECCHOHAIBHON Cpefie;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICHUXMUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIydaeMble NpHU HM3YyYEHUU XUMUH, JJIs peIIeHUs
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEeW IPUPOAHON CPEIOi, sl TIOBBIIEHHUS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHUS IJI00AJTLHOTO XapakTepa 3KOJIOTMYECKUX MpoOJieM U MyTed WX peleHus
IIOCPEACTBOM METOJIOB XMMHH, YKOJIOTMUECKOTO MBILIUICHNS, YMEHHUs PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMeTHBIX pE3yJlbTaTOB BBIIEISIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HaKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEeAMETOB (POpMUPOBATH NMPEICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NeHCTBUS (T103HaBaTENbHbIE,
KOMMYHHUKATHBHBIE, PETYJISTHUBHBIE), KOTOpbIE OOECIeYnBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIE NelCTBHUS

Ba3oBble jiornyeckue AeicTBUA:

YMEHMsI HCIOJb30BaTh MPHUEMBI JIOTUYECKOIO MBIIUIEHUS IPU OCBOCHHH 3HAHWM:
pacKpbIBaTh CMBICI ~XMUMHMUYECKHX MOHATHHM (BBIACNATh MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCTIONb30BATh MOHATHS Ul OOBSCHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU IS KIacCHUPHUKAIUU



XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMHA, YCTaHABIMBATH IPHUUYUHHO-CIICACTBEHHBIE CBSA3H
MeXy 00BEKTaMH U3YyUEHHUs, CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHAYKTUBHBIC, IeAYKTUBHbIE,
110 QHAJIOTUH ), I€TaTh BBIBOJBI M 3aKIIIOYCHHUS;

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMs MOHATHS (IIPEAMETHBIE U METalpeaMeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pPElIeHHH Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OJTHX MOJEIbHBIX NPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
IPOTHBOPEYHS B U3Y4AaEMBIX IPOLIECCAX U SABICHUSIX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHUE HCIOJb30BATh MOCTABJICHHBIE BOMPOCHI B KAadeCTBE WHCTPYMEHTa IO3HAHUS, a
Takke B KayecTBE OCHOBBI i (OPMUPOBAHUSA THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMH M MPOBEACHHUIO YYECHHUUECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0ATh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
MCCIIEIOBaHMS, COCTABIISATh OTYET O MPOICTaHHOM padoTe.

PatGora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIHIO PA3IMYHBIX BUI0B
1 GOpM IPECTABICHUS, TTOYYaEMYIO U3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIOMYJspHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTUYECCKH
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3alPOCHI NP TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJISl BBIIIOJIHEHUS YU4€OHBIX U MO3HABATEIbHBIX 33124
OTIpEeNeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH WCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJcHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (HOpPMY IpenCTaBICHUSI
UHGOpPMALlMM U WUIIOCTPUPOBATH pelllaeMble 3a/laud HECJIOXKHBIMH CXeMaMH, JHarpaMMaMH,
apyrumu popmamu rpaduku ¥ UX KOMOUHAIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Mpolecce y4yeOHOM M Hcciae0BaTelnbCKON
NEeSITeTbHOCTH WH(POPMAIIHIO O BIHSHUH MPOMBIIIUIEHHOCTH, CEITBCKOTO XO35SHCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaloLIel IPpUPOJHON Cpeibl.

KoMMyHUKaTHBHBbIE yHHBepPcaJIbHbIe Y4eOHbI€ el cTBHA:

yYMEHUsl 3agaBaTh BONpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMoll Tembl, (HOPMYIHPOBATH CBOM TPEJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIISATh MOJTyYeHHbIE PE3yabTaThl T03HABATEIHHOM IEATEIIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3CHTALUI0 pPe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHW IMO3HABATEIHHOW W
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIMS COBMECTHBIX JEHCTBHI, ONpeIesieHue KPUTEPHEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIE yHHBepcaabHble y4eOHbIe AeiicTBHA:

YMEHHUE CaMOCTOSITEIIFHO OMPEACIATh e NesITeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENBHOCTb, BBIOMpAThH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,



CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IpU
BBIIOJIHEHUM 33JaHUN C yd4€TOM IOJy4YeHMs] HOBBIX 3HAHHMH 00 H3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLIECHUBAThb COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asBICHHOM LNy,
YMEHHUE UCII0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 3alaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB II0 OCBOEHHMIO O0S3aTEIBHOIO COJEpIKaHUS,
YCTAHOBJICHHOTO JaHHOH (enepanpHON pabodell MporpaMMoi, BBIIEISIOT: OCBOCHHBIC
o0yyarolMMUCST Hay4yHble 3HAaHUS, YMEHUS U CIOCOObI JeicTBui, cnenuduueckue A
OpeIMETHOW 00acTH «XUMUS», BUIBl JOEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, IpeoOdpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K xonmy oOyuenust B 8 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHM: aTOM, MOJEKYJa, XUMUUYECKHUM
3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXHOE BEIECTBO, CMeCh (OJHOPOJHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIpHAash Macca, MaccoBas J0Js XHMHUYECKOIo
JJIEMEHTAa B COEAMHEHUU, MOJISIPHBIM OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peakuuii: peakliuyd COeAMHEHNUS, peaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0OMeHa, 9K30- ¥ PHIOTEPMUYECKHE PEaKINH, TEIUIOBOK A (EKT peakuuu, sApo aToma,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYECKas CBs3b,
NOJIIpHAsl U HEIOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KATUOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX IOHATUNH M IPUMEHATH ITH
HOHATUS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

® CNOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY Ui COCTaBlieHUS (OpPMYJl BELIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

e ONpeneNsITh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTEIEHb
OKHMCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEJUHEHUSX, NPUHAJICKHOCTh BELIECTB K
onpeAeNéHHOMY Kiaccy COEAUHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUUECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
MOHMMAHHE MEPUOJUYECKONH 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX
nosio)keHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHHs MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

e ONUCHIBaTh M XapakTepuzoBaTh TabmuuHyo Gopmy Ilepuoanyeckoit cuctembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«moboynass noxarpynna (b-rpymnma)», manele ¥ OOJbBIIME MEPUOMBI, COOTHOCUTH
o0o3HaueHus1, KoTopele UMetoTcst B Tabnuue «llepuonnueckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpenesneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

e Kjaccu(UUUpPOBaTh XMMHUYECKHE IJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKlMU BEUIECTB, MO TEIJIOBOMY
apdexry);

e XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAILICHUH B Pa3IMUHbIX YCIOBHSIX;



BBIYUCIISATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpeE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIAaCCU(PUKAILUIO, BbISIBICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISl U3Y4YEHUs CBOWMCTB BELIECTB M XUMHUYECKHX PEaKLUM,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHWs  —  HaAONmIOJeHWe,  H3MEpeHHue,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (pEaJbHbIN U MBICIICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOHW TMOCyIoM U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOpPOJAa M KHUCIOPOJA), IMPUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U
KHCIIOT C TIOMOIIIbIO HHIMKATOPOB (JIakMyC, PeHOIPTaIenH, METHIIOPAHK U JPyTHE).

K xoHuy oOyueHust B 9 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHSATHI: XUMUYECKUM HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P EKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, ANEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, PpEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aIOTponus, amMpOTepHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, METAJNIMYECKas), KPUCTAJUIMUECKas pEIETKA, KOpPPO3Us
METAJIOB, CIUIABBl, CKOPOCTb XMUMHUYECKOM peaklHH, MPeAesIbHO JIO0IyCTUMas
koHueHrpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSATHI M NPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PaA3JIMYHOIO COCTaBa, NPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIAaCCYy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAas, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COENMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dopMyrie, XxapakTep Cpelpl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COECIUHEHUH, THUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio Gopmy Ilepuonnyeckoit
CUCTEMBbl XMMHMUYECKHUX OJJIEMEHTOB: pa3inyaTh MOHATUS «rj1aBHas noxarpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», mameie U OGoONbIINE MEPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOphIE MMEIOTCS B MEPUOAMYECKON Tabnuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M
3aps sizpa, o0lee YuciIo MEKTPOHOB U paciipeielieHUue X M0 IEKTPOHHBIM CII0SIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJIENax MaJbIX MEPUOJOB U TJIABHBIX MNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCu(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIECTBA, XMMUYECKHE
peakuuu (IO YMCIy M COCTaBY Y4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuuduyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXKAAs ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHUS DJICKTPOIMTHYECKOM ITUCCOLMALMU KUCIIOT, LICJIOUYEH U COJIEH,
IOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklUil HOHHOrO 0OMeHa, ypaBHEHMs PEaKLUi,
MOJATBEPXKJIAIOIIUX CYLIECTBOBAHME TI€HETUYECKOW CBSA3M MEXAYy BELIECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PEaKLUii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX CTPOCHMSI, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B PAa3JINYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKON PEaKIINH;

coOyoaTh MpaBWa IIOJIB30BAHUSI XMUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a TakKe IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUUSMU IO BBIIOJHEHUIO JIaOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U cOOMpaHHUIO Ia3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKLMU, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, (ocdar-,
CHJIMKAT-, cyiab(aT-, T'MIPOKCUA-UOHBI, KATHOHbI AMMOHMS M HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEpAllUU MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O00OOIIEHHE, CHUCTEeMATU3allUI0, BBIABICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSA3€M — JUISI M3Y4YECHMS CBOMCTB BEIIECTB M XUMHUYECKHUX DPEAKIMM, €CTECTBEHHO-
Hay4yHble METOAbl T[O03HAaHWS — HaAOJIOJAEHHE, U3MEpEeHUe, MOJEIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC

Ne i/t

HaumenoBanue pPasaciioB U TCM

KommyectBo yacos

DnekTpoHHbIC (IU(PPOBHIE)

TPOTPAMMbI Bcero Konrposbibie [IpakTuueckue paGoThl 00PA30BATENbHBIE PECYPCHI
paboThI
Pazpnen 1. IlepBoHauanbHble XUMUYECKUE TTOHSATHUS
1.1 zilf\e/[f;omz?{)ﬁia; SSSEEMOIZ 5 2 bubmorexa [IOK
ESTEBHOCTH HETOBEKA https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XUMHYECKHE PEAKITUN 15 1 EES;I:I;/?TTLGeI;jaS(I)_E)(.)I’IS/7 £41837¢
Hroro mo pazmeny 20
Pazpen 2. BaxuHelme npeicTaBUTeNIM HEOPraHUYECKUX BEILIECTB
21 Boznyx. Kucnopon. [Tousitue 06 6 bu6mmoreka [JOK
OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax u 3 1 bubnuotexa [JOK
COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmnoreka [JOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 12 1 1 bubnuoteka [JOK
COeTMHEHUH https://m.edsoo.ru/7f41837c
Hroro mo pazueny 31

Paznen 3. Ilepnonnueckuii 3akoH u [lepuonnye

cBs13b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIC p€aKkuuu

[Tepuonnueckuii 3aKOH U

CKas CUCTEMAa XUMHUYCCKHUX DJICMCHTOB I[ H. Menneneena. CTpOeHI/Ie aTOMOB. XUMHYECKas

31 [Iepuonnueckas cucrema 7 bubmuoreka [JOK
' XUMHIYeckux 3aementos 1. U. https://m.edsoo.ru/7f41837c
Menneneea. CTpoeHue aroma
32 Xumuueckas cBsizb. OKMCIUTEIBHO- 8 1 bubmuorexa [JOK
' BOCCTAHOBHTEJIbHBIE PEAKIINU https://m.edsoo.ru/7f41837c
Uroro mo pazneny 15 https://m.edso0.ru/7f41837c
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Pe3epBHOE Bpemst 2 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
9 KJIACC
KomnnuecTBo yacos
HaumeHnoBanue pa3nenos u Tem DnekTpoHHbIE (IUPPOBEIC)
Ne n/mt KonTponbHbie [IpakTnueckue
POrPaMMBI Bcero o0pa3oBaTeNbHbIE PECYPCHI
paboThl paboThl
Paznen 1. BeniecTBo 1 XUMUYECKHE peakliuu
11 [ToBTOpEeHME U yriayOieHue 3HaHUN 5 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
' XMMHUYECKHX PeaKiui https://m.edso0.ru/7f41a636
13 DNEeKTPOIUTHYECKAs TUCCOLIUALIHS. 9 1 1 bubnmoreka [JOK
' XMMHYECKHe Peaklluy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 18
Pasnen 2. HemeTauisl 1 UX COeIUHEHNS
21 |moamce o VIIA- 4 1 Bubmorexa HOK
' https://m.edsoo.ru/7f41a636
rpynisl. ['agorenst
2.2 ff&ﬁfﬁﬁifffﬂiﬁ?ﬁi VIA- 6 bubmorexa [IOK
' ) https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u €€ COeJUHEHUS
OO01mas xapakTepucTHKa
23 XAMHYECKUX 3JIeMEHTOB VA- 7 1 bu6mmorekxa [JOK
' rpymisl. A30t, pochop 1 ux https://m.edsoo0.ru/7f41a636
COCTUHEHUS
OO6m1ast XxapakTeprucTruKa
24 XUMHUYECKUX dJIeMEeHTOB |V A- 8 1 2 bubmuoreka [JOK

rpynmsl. YTaepoa U KPEMHHI U UX
COEJIMHEHHUS

https://m.edso0.ru/7f41a636
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Uroro no pazgeny
Paznen 3. MeTaiuiel 1 UX COETMHEHUS

25

3.1 ‘O6H.II/I€ CBOICTBA METAJIJIOB 4 https://m.edso0.ru/7f41a636

3.2 Baxceiume veraue u ux 16 https://m.edso0.ru/7f41a636
COCIUHEHUS

Hroro no pazueny 20

Paznen 4. Xumus u okpyxkaroias cpena

4.1 Betecrsa i Marepuaibl B kH3HH 3 https://m.edsoo.ru/7f41a636
YyeioBeKa

Uroro no pazgeny 3

PesepBHOE Bpemst 3 https://m.edso0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne  Tema ypoka KOHH%CT;SI;ITaCs;HHe MoaTiecKiie ara DJeKTpoHHBIE HU(POBBIE

/1 Bcero pa 60TI;1 b %OTH u3ydeHus:  o0Opa3oBaTeNbHbIC PECYPCHI

1 [Ipenmer xumuu. Ponap XuMuu B KU3HU 1 02.09 bubmuoreka [JOK
yesioBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c

2  TlomsTre 0 METOaX MO3HAHUS B XUMHHU 1 03.09 https://m.edsoo.ru/ff0d227e

3 ATombl 1 MoJieKybl. [IpocTeie u cioxHbIe 1 09.09 bubmmorexa [IOK
BEICCTBA. https://m.edsoo.ru/ff0d23dc

4 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 1 10.09 bubmmorexa [IOK
XMUMHYECKUX 3JICMEHTOB. https://m.edsoo.ru/ff0d26ca

5 5 maGoparopun n mpwea oopusemn e 1 1 gy DubmorexalOK

https://m.edsoo.ru/ff0d28c8
71a060paTOPHBIM 000PYTOBAHUEM).

6 AToMHO-MoOJeKyIsIpHOe yueHne. CraproBas 1 17.09 bub6nuorexa [IOK
JIMarHOCTUYECKas pabora. https://m.edsoo.ru/ff0d2a6c
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Eubmorexa [IOK

7 |Jmreckas dopuyna. Baresmocts atomos | 4 209 i im adson ulfogzbes

8 OTHOcHTENbHAS aTOMHAs Macca. 1 24.09 bu6mmoreka [IOK
OTHOCUTENbHAS MOJIEKYJISIpHAsI Macca. https://m.edsoo.ru/ff0d2a6c

9 MaccoBast 10JisT XUMHUYECKOTO JIEMEHTa B 1 30.09 bubnmnoreka [JOK
COEIUHEHNM. https://m.edsoo.ru/ff0d2d50

10 DU3NYECKNe U XUMUYECKUE SIBJICHUS. 1 01.10 bubmuorexa [JOK
XUMHYeCKasi peaKius. https://m.edsoo.ru/ff0d2eae

11 Yucteie BemecTBa U cMecu. CIrocoObl 1 07.10 bu6mmorexa [JOK
pas3JieNieHus: CMECEH. https://m.edsoo.ru/ff0d323c

12 [IpaxkTuueckas padora Ne 2 «Ouunctka 1 1 08.10 bubmuorexa [IOK
3arpsA3HEHHON TTOBAPEHHOM COJIH. https://m.edsoo.ru/ff0d350c

13 [Ipr3HaKku U yCcIOBUS TPOTEKAHUS XUMHYECKUX 1 14.10 bubnuorexka [JOK

pEaKLHA.

https://m.edsoo.ru/ff0d5230
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3aKoH COXpPaHCHUA MaCChl BEIICCTB.

bu6mmoreka [JOK

14 XUMHUYECKUE YPAaBHECHUS. 15.10 https://m.edsoo.ru/ff0d37fa
15 Eﬁ;ﬁ(ﬁiﬁ?gﬁﬁﬁ;PZ;\IZ:E(;IE; 21.10 bubmoreia HOK
’ ’ ’ ' https://m.edsoo.ru/ff0d3al6
obmeHa).
16 Komnuecto Bemectsa. Mois. MossipHas 2210 bubmmorexa [IOK
macca. ' https://m.edsoo.ru/ff0d3b88
17 Bbruucnenus koamuecTBa, Macchbl BELIECTBA 11O 0511 bubnuoreka [IOK
YpaBHEHUSIM XUMUUECKHX PCAKIIUUIA. ' https://m.edso0.ru/ff0d5708
18 BerunciieHus KoaM4uecTBa, MacChl BEIIECTBA MO 1111 bubmuoreka [JOK
yYPaBHEHHUSIM XUMHUECKHX PEAKIIUH. ' https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIA-IHIIUKIIONEIUCT. 1211 bubmmorexa [IOK
O00011IeHYE U cUCTEMATH3aLMs] 3HAHUMN. ' https://m.edsoo.ru/ff0d40c4
20 Knenopon - smowern n mpoctos semecrao 111 Budmotea IOK
Os0H ' ' https://m.eds00.ru/ff0d4290
21 Konrtponbnas padora Nel mo teme «Bemecta 1911 bu6nuorexa [IOK
U XUMUAYECKUE PEAKIIUI ' https://m.edsoo.ru/ff0d448e
22 gﬁ??e;? (pCaKUAT ORHOROHAA, TOPOHIE) 2511 bubmorexa HOK
poa {peart > TOP ' ' https://m.edsoo.ru/ff0d4614
TTousarue 00 oxkcumgax
23 | nabepemopin w npoMEIETGCTE 26.11 Bubanoreia LIOK
PaTOPHI 1 1 ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TR ——— 0212~ Brbmorexa IOK
P P ’ ' https://m.eds00.ru/ff0d4790
9K30- U SHJOTEPMUYECKUX PEaKIHIX
TornmuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHE bubmuorexa [IOK
25 03.12 )
BO3JlyXa, CIIOCOOBI €ro MPeA0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
[IpakTrueckas padora Ne 3 o Teme
26  «llomydyenue u coOupanue KMUCIOpoa, 09.12 bubmorexa HOK

M3y4EHHUE €TI0 CBOMCTB»

https://m.edsoo.ru/ff0d4ae2
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Bomopoa — 35eMeHT 1 MpocToe BEmEeCTBO.

bu6mmoreka [JOK

27 Haxowemse B mpupoe 10.12 https://m.edsoo.ru/f0d4ddo

28 ®du3NYeCcKue U XMMUYECKUE CBOMCTBA 16.12 bubmuoreka [JOK
Bojiopoa. [IpuMeHeHre Bogopoia ' https://m.edsoo.ru/ff0d4dd0

29 | TloHsTHE O KHUCIIOTaX U COJISAX 17.12 https://m.edsoo.ru/ff0d50d2

30 | CrocoObI moydeH st BOAOPO/Ia B 1aOOPaTOPHH 23.12 https://m.edsoo.ru/ff0d4dd0

31 | ongaune  oGepars somepa 141~ buGmorexa LIOK

. ’ ' https://m.edsoo.ru/ff0d4f42
U3yUYEHHE €TI0 CBOHCTBY
32 MonsipHbiii 00bEM Ta30B. 3aK0H ABOTraapo 24.12 https://m.edsoo.ru/ff0d542e
33 | o e e ety Rormiachy momgora 1301 buGmorexa IOK
; ' https://m.edsoo.ru/ff0d55a0
WA 00bEMY
30 | pemeims s oosions smvons otnarnm 2001  DuGmorexa IOK
. ' https://m.edsoo.ru/ff0d5708
OTHOIIEHHUI Ta30B

35 | ®usnueckue U XUMHUYECKHAE CBOMCTBA BOIBI 21.01 https://m.edsoo.ru/ff0d587a

36 | CocraB ocHoBanuii. [TonsiTre 00 HHIUKATOPAX 27.01 https://m.edsoo.ru/ff0d59e2

37 | monaormostmnts sacTaops. Mactosas o 201 bubmorexa LIOK

) ' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE

38 KonTtponbHas padora Ne2 o teme «Kucnopo. 03.02 bubmuorexa [IOK
Bomopoa. Bogay. ' https://m.edsoo.ru/ff0d5eba

39 Eﬁaﬁ?zegﬁag%?ig on e ompeseattoli 04.02 bubmorexa HOK

PUTOTOBJICHIE PACTBOPOB € OTIPEACICHHO ' https://m.eds00.ru/ff0d6342
MacCOBOM J0JIel PACTBOPEHHOTO BEIIECTBAY.

40 Oxkcupsl: cocTaB, KiacCupUKaIUs, 10.02 bubmuorexa [JOK
HOMECHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonydyeHnune nu XuMHYECKHE CBOMCTBA

41  KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX 11.02 bubmorexa HOK

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHU4: COoCTasB, KHaCCI/I(bI/IKaHI/IH,

bu6mmoreka [JOK

42 HOMEHKJIaTypa 17.02 https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XxuMHU4YeCKue CBOWCTBA 18.02 bubmmorexa [IOK
OCHOBaHHMI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, 24.02 bu6mmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45  TlonydyeHHe U XUMHUYECKUE CBOMCTBA KHUCIIOT 25.02 https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKIATypa, COCOObI 03.03 bubnnoreka [JOK
HOJTYYCHHSI, XHMHYECKUE CBOCTBA ' https://m.edsoo.ru/00ad9474
47 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI 04.03 bubnmoreka [JOK
HOJTYYCHHSI, XHMHYECKUE CBOCTBA ' https://m.edsoo.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
4g | OKCTICPUMCHTATBHBIX 33/1a4 11O TeMe 10.03 bubnuorexa [IOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCITMHEHUN»
49 I'eneTnyeckas CBA3b MEXIY KJIaCCaMU 11.03 bub6nuorexa [IOK
HEOPraHUYECKUX COCTMHCHUIT ' https://m.edsoo.ru/00ad9a50
50 | O6o0O1enne u cucTeMaTn3amus 3HaHUN 17.03 https://m.edso0.ru/00ad9ch?2
KonrtponsHas padora Ne3 o teme "OcHOBHBIE bu6nuorexa [IOK
51 on 18.03 .
KJIACChl HEOPTaHMUYECKUX COCIMHCHHIA https://m.edsoo.ru/00ad9ela
P — 2403~ DromorerallOK
- 26 ' https://m.edso0.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[lepuonnyeckuii 3akoH u [lepuonuueckas Butmorexa [IOK
53 | cucrema xuMu4eckux deMeHToB /1. U. 25.03 .
https://m.edsoo.ru/00ada52c
Meneneena
54 | Ilepuonsl, Tpymibl, MOATPYIIIIBI 07.04 https://m.edsoo.ru/00ada52c
55 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. 08.04 bubmuorexa [JOK
H3otomnsl ' https://m.edsoo.ru/00ada342
CrtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
56 anementoB [lepuoanueckoii cuctemsr /. U. 14.04 Eubmaoreka OK

Menneneesa

https://m.edso0.ru/00adabbc
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XapakTepuCTHKA XUMHUYECKOTO AJIEMEHTA 110
57  ero nonoxenuto B [lepuognueckoit cucreme /| 1 15.04 bubmorexa [IOK
) ' https://m.edso0.ru/00ada824
H. Meunneneena
3nauenue [leproanyeckoro 3akoHa s
bu6mmoreka [JOK
58 PasBUTHA HAYKH 1 NPAKTUKH. . 1. Mennenees 1 21.04 hitps://m.eds0o.ru/00adag6e
— yu€HBIH, MeAaror ¥ rpaxIaHiuH
59 | munmramorsns oneneommon’ Becpooemiiceas . 2204  Bubmorera LIOK
P ' https://m.edsoo.ru/00adaab8
poBepoyHas pabora
60 UoHHas XUMUUYECKAs CBI3b 1 28.04 https://m.edsoo.ru/00adac34
61 KoBaneHTHas MOISpHAs XUMHYECKAst CBSA3b 1 29.04 https://m.edsoo.ru/00adaab8
62 KoBaneHTHas HEMOJIIPHAS XMMUYECKasl CBS3b 1 05.05 https://m.edsoo.ru/00adaab9
63  CreneHs OKUCICHUS 1 06.05 https://m.edsoo.ru/00adae28
64  OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC PECAKIIUH 1 12.05 https://m.edsoo.ru/00adb076
65  OKuCIUTETN U BOCCTAHOBUTEIH 1 13.05 https://m.edso0.ru/00adb076
66 O000LIEHNE U CUCTEMATH3AMS 3HAHUN. 1 19.05 https://m.edsoo.ru/00adb486
67 Ipomexyrounas arrectaus. KonTpo:Has 1 1 20.05 https://m.edso0.ru/00adb33c
pabora.
68  OO000I1IEHNE U CUCTEMATH3AIU 3HAHUN 1 26.05 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOI'PAMME
9 KJIACC
Ne KoanyecTBo yacos
i Tema ypoka " I Jlara DeKTpoHHbIE IH(POBbIE
Bcero p;)gIoTTF;,(I)HL HBIC p'f 6a;<TT;IIquKHe U3ydeHHusT | 00pa3oBaTelbHBIE PECYPCHI
T P A ! 0409  buGmoreraLIOK
T ' https://m.edsoo.ru/00adb59e
Menneneena
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 06.09 bubnmoreka [JOK

XUMHUYCCKHUX 3JIEMCHTOB IIEPBBIX TpéX

https://m.edso0.ru/00adbh6b6
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IIEpHUOa0B

3 Kiaccudukamnus 1 HOMEHKIaTypa 11.09 bubmuoreka [JOK
HEOPraHUYeCKUX BEIECTB ' https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKOH CBSI3U U THUIIBI 13.09 bubmuoreka [JOK
KPUCTAUTHIECKHUX PEIIETOK ' https://m.edsoo.ru/00adbac6
5 Krnaccudukanus XuMHUUeCKUX peakIHii Mo 18.09
pa3IMYHBIM IIPU3HAKAM '
6 Tlomnmie o rovoremn i rereporemmix 2009 ~ Bubmoresa LIOK
p ' https://m.edsoo.ru/00adbcb0
peaKusIx
[ToHsITHE O XUMHUYECKOM PAaBHOBECHH.
@akTOpPBI, BIUSAIOIINE HA CKOPOCTh bubmmorexa [IOK
7 . 25.09 )
XMMHAYECKON PEaKIUK U TMOJI0KEHUE https://m.edsoo.ru/00adbe9a
XUMHYECKOTO PABHOBECHS
8  OKHCIUTETHHO-BOCCTAHOBHUTEIBHBIC PEAKIINU 27.09 https://m.edsoo.ru/00adc28c
9 Teopus dAEKTPOIUTUYECKON TUCCOLUALINH. 02.10 bubnmnoreka [JOK
CwibHbIC U cl1a0bIe 3JEKTPOIUTHI ' https://m.edsoo.ru/00adcade
10  HouHble ypaBHEHUS peakuuit 04.10 https://m.edsoo.ru/00adcd68
1L npercrasnenni o6 anexrpommieokoi 0910 ~ Bubmorera LIOK
ben P ' https://m.edsoo.ru/00add448
JUCCOLIMAIIUU
12 npercrasnermit 06 snexspomceroh | 1100 BuOmorera LIOK
pen P ' https://m.edsoo.ru/00add5d8
JICCOITUAITUHI
13 | nponeranefi o6 anctrpommmseRei 16.10 Brbmiorexa LIOK
pez P ' https://m.edsoo.ru/00add8b2
JTUCCOITAAITIT
14 TloHsTHE O TUAPOIN3E COJIEH 18.10 https://m.edsoo.ru/00add9d4
15 OO01ast xapaKTepUCTHKA TaJIOT€HOB. 23.10 bubnmoreka [JOK
XUMHUECKUE CBOMCTBA Ha MPUMEPE XJI0pa. ' https://m.edsoo.ru/00addd12
16 Xnopooaopon. ConsiHasi KUCIIOTa, 2510 bu6mmoreka [JOK

XMMHYECKHUE CBOMCTBA, IMOJyYEHUE,

https://m.edsoo.ru/00addbfa
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IIPUMECHCHUC.

17 | O6oO61IEHNE U CUCTEMATU3ALINS 3HAHUM. 06.11 https://m.edsoo.ru/00addec0

18 [TpakTuyeckas padora Ne 1. «Permenune 08.11 bubmmorexa [IOK
HKCIEPUMECHTAIBHBIX 3a71a4. ' https://m.edsoo.ru/00addfe2

19 Orenmponimiscexa amcoomats 1311 Bubmorera LIOK

P A LA ' https://m.edsoo.ru/00ade104
XUMUYECKUE peaklii B PACTBOPAX»

20 peasia, e ozt s pearenton gt sy DubmoreraLIOK
DEAIH, s p A ' https://m.edsoo.ru/00ade348
H30BITKE.

21 Eﬁiﬁmzzillceazoﬁ);?g; Iﬁicigf;e;’;e eHue eé 20.11 brbimorexa LIOK

i > H3YH ' https://m.edsoo.ru/00ade488
CBOMCTBY.

29 OO6mmas xapakrepucTuka 31eMeHToB VIA- 2211 bubnmoreka [JOK
TPYIIIBI ' https://m.edsoo.ru/00ade64a

23 Taxonerine copmt n o€ coommeni o711 Bubmiorexa IOK

A P " ' https://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBONCTBA CEPBI

24 CepoBonopo, ctpoeHue, Gpu3nueckue u 2911 bubnnoreka [JOK
XHUMHAYECKHE CBOWCTBA ' https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnuorexa [JOK

25 o 04.12 .

XMMHYECKHE CBOMCTBA, TPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIINH, JIeKAIINE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCco0a MoTy4eHHs CepHON bubnnorexa [JOK

26 06.12 .

KHUCJIOTHI. XUMHUYECKOE 3arpsi3HeHHUe https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpesibl COEUHEHUSIMU CEPbI
Brruucnenue MaccoBoil J0JIM BBIXO/1a bubmuoreka [JOK

27 11.12 .

NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a

28 pymms, Asor, pacnpoctpaneRe 8 MpHpOTE 131 Bubmotera LIOK
PYIUIEL > bacnpoctp © B IPHpOAE, ' https://m.edsoo.ru/00adeeat
¢bu3nyeckrue 1 XuMHUYeCKre CBOMCTBA

29  Ammmuak, ero pu3NUECKHe U XUMUYECKHE 18.12 bubnuorexa [JOK
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CBOfICTBa, IMOJIY4YCHHUEC U MPUMECHCHUC

https://m.edso0.ru/00adf004

30 [IpakTrueckas padota Ne 3 o Teme 20.12 bubmuoreka [JOK
«[lony4eHne aMmMuaKa, U3y4eHUE ero CBOMCTB ' https://m.edso00.ru/00adf180
31 A3oTHas KUCIOTa, e€ pusnueckue u 2512 bubmmorexa [IOK
XMMHYECKHE CBONCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHUS B
3y  KaueCTBE MHHEPATBHBIX yIo0peHui. 2712 bubmmorexa [IOK
XUMHYECKOE 3arpsi3HEHUE OKPYKAoIIeH ' https://m.edsoo.ru/00adf518
Cpeabl COeNMHEHMSIMH a30Ta
33 idocﬁzg gﬁiﬁfﬁﬁﬁf Epfuﬁlgqiﬁiiqg%iﬁga 10.01 bubmorexa [IOK
’ ’ ' https://m.edsoo.ru/00adf68a
MOJTyYeHHE
3 anmepammn yaoGponti Sarpamenc 1501 DudmoreaLIOK
. ’ ' https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
35 Yruepon, pacipocTpaHeHue B IPUPOJIE, 17.01 bub6nuorexa [IOK
bu3MUecKre 1 XMMUYECKHE CBOHCTBA ' https://m.edsoo.ru/00adfd9c
Oxcunpl yraepona, ux pusmueckue u
XAMUYECKHE CBOMCTBA. JKOJIOTHUSCKHUE bu6mmoreka [JOK
36 22.01 .
npo0JIeMbl, CBS3aHHBIC C OKCHJIOM yTIIepoia https://m.edsoo.ru/00adfebe
(V)
37  YroubHas KUCIIOTa U €€ COH 24.01 https://m.edsoo.ru/00ae006¢
38 PI'II)(?ETH:;CHI;M §2i321£04r$aTxieCTBeHHaﬂ 29.01 bubmorexa HOK
i T . ' https://m.edso00.ru/00ae027e
peakius Ha KapOOHAT-HOH
[lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubnnoreka [JOK
39 31.01 .
BEIeCTBaX KaK O COCUHEHHSIX yriiepo/ia https://m.edsoo.ru/00ae054e
40 | KpemHuii 1 €ro cCoeUMHEHUS 05.02 https://m.edsoo.ru/00ae080a
41 tenepumenTatmmax suta 10 106 or0z ~ Bubmorexa IOK
put A ' https://m.edso0.ru/00ae0bf2
«BaxHel111ie HEeMETAJUTBI U UX COSTUHEHUSDY
42 | OO6oOmieHne 1 CUCTEMATH3AIMS 3HAHUIA. 12.02



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

43 KontponbHas padota Ne3 mo teme 1 14.02 bubmuoreka [JOK
«Baxneinme HeMETAIUIBI M MX COSIMHEHHUS https://m.edsoo.ru/00ae0el8
OO01mmas xapakTepruCcTHKa XUMUIECKUX
3JIEMEHTOB — METaJlJIOB. MeTaimdeckas bu6mmoreka [JOK

a4 CBSI3b U METAJTMUECKAs KPUCTAIUTHYCCKAsT 1 19.02 https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKre CBOMCTBA METAIIOB

15 Drexrpormmockati paa nanprc ) 2102 | bubmorexa LIOK
MCTATIOR https://m.edso0o.ru/00ael1156
O61ue cnocoObl MOTy4YeHHUS] METAJLIOB.

CmuiaBbl. BeruuciieHust o ypaBHEHUSIM bubmuoreka [JOK

46 XMMHUYECKHMX PEaKIUii, €CIIH OJMH U3 PEareHTOB 1 26.02 https://m.edso0.ru/00ae1156
COJICP)KUT TIPUMECH

47 | TloHsATHE O KOPPO3UU METAILIIOB 1 28.02 https://m.edso0o.ru/00ae1278

48 | IllemouHble METAIIBI 1 05.03 https://m.edso0.ru/00ael14b?2

49 | Okcubl ¥ THIPOKCUIBI HATPUS U KATTUS 1 07.03 https://m.edso0.ru/00ae14h?2

50 [IlesrouHO3EMENBHBIE METAIIIIBI — KAJIBLIIUNA U 1 1203 bubnnorexa [JOK
MarHui https://m.edsoo.ru/00ael15e8

51 | Baxwueiimme coenMHEeHUS KalbIUs 1 14.03 https://m.edsoo0.ru/00ae15e8

52  O06o00mIeHNEe U CUCTEMAaTU3aIKsl 3HAHUI 1 19.03

53  JK&€ctkocThb BOJIBI M CIIOCOOBI €€ yCTpaHeHHUs 1 21.03 https://m.edso00.ru/00ae1886

54 [IpakTrueckas padota Ne 6 o Teme 1 26.03 bubnuotexa [JOK
"YK&cTKOoCTh BOJBI U METOJIBI €€ yCcTpaHeHus" https://m.edsoo.ru/00aelae8

55  AmoMuHwuit 1 28.03 https://m.edsoo.ru/00aelc64

56 AMpoTepHbIe CBONCTBA OKCHIAa U TUIPOKCHA 1 09.04 bubnnoreka [JOK
QATFOMUHHUSL. https://m.edsoo.ru/00aelc64

57  Keneso 1 11.04 https://m.edsoo.ru/00ae1d86

58 Oxcupsl, TUIpOKCH B U conu xxene3a (1) u 1 16.04 bubmuoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6

59 | O600uieHre 1 cucTeMaTh3anus 3HaHUH 1 18.04

60 @ IIpaktudeckas paborta Ne 7. Pemenue 1 23.04 bubnmoreka [JOK
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SKCIEPUMEHTAIBHBIX 33724 M0 TEME
«Baxuelnine MeTaibl U UX COCIUHEHUSY
Brrunciienus 1o ypaBHEHHSIM XUMHYECKUX
peaKuuii, €Clii OJJMH U3 PEareHTOB JaH B

https://m.edso0.ru/00ae3de8

bu6mmoreka [JOK

61 wu30bITKE WK COLEPIKUT NPUMECH. 1 25.04 hitps://m.eds00.ru/00ae1750
Beruuciienus MaccoBo# 10511 BBIXOJa
IIPOJYKTA peaKLuu
62 | O600IIEHNE U cUCTEMATHU3AIUS 3HAHUI 1 30.04
63 BemiecTBa u maTepuaibl B TOBCEITHEBHOM 1 07.05 bu6mmoreka [JOK
’KU3HU YeTI0BeKa https://m.edso0.ru/00ae3f50
64 IIpomexyrounas arrecranus. KonTposapHas 1 14.05
pabora.
65 XHWMHMUYECKOE 3arps3HEHUE OKPYXKaIoIEen 1 16.05 bubmmorexa [IOK
cpebl https://m.edsoo.ru/00ae4270
66 Ponp Xx¥MuM B pelIEeHUN YKOJIOTUYECKUX 1 21.05 bu6nuorexa [IOK
npoOiem https://m.edsoo.ru/00ae4270
67 PesepBHblil ypok. O6006111eHNE U 1 23.05 bubnuorexa [JOK
CHCTEMATH3alHAs 3HAHWI https://m.edso0.ru/00ae0d0a
68 PezepBHblit ypok. O6o011eHNE U 1 bu6nuorexa [IOK
cUCTEMaTU3alUs 3HAHUI https://m.edso0.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



