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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIsLHOM TPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOMXKHOCTH IMpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpoOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEILCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEUMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[O3HAHUSA TPU HU3YYEHHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCcIoBH, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00yHYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKPY’KaIOIIEer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUyeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAst Macca. MaccoBast J10Jii XMMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IAWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKkne U XMMUYECKUE SBIICHUS. XUMUYECKass peakius 1 e€ MPU3HAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PeaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOPATOPUU H
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3l0OB HEOPTaHUYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMUMHUYCCKUX (TOpEHHE CBEUYH, MPOKATUBAHWC
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHHUM, HAaOII0IeHIE U
ONMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE jkelie3a ¢ pactBopoM cosr menu (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAIUSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TTOBAPESHHOMN
COJIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJIbTaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWsI MAacCChl, CO3JaHHE MOJIEJEH MOJICKYI
(I1IapOCTEePKHEBBIX ).

BaskHelinue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3ineMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkuciopoma. CrocoOsl
MOJlyYeHHUs] KUCJIOpoJa B JIaopaTOpUU H TMPOMBIIUIEHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alIoTpoIHas MOIU(UKAIIUS KHCIOPO/Ia.



TennoBolt 3hdeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucinoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOWMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPhHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpPOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/ia (TOpPEeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOJIO/ICHHE O0pa3llioB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOUYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluu, TOJIYyYeHHE HEPACTBOPUMBIX



OCHOBAHMM, BBITECHEHHME OJHOTO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHenmme Kiaaccsl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepmoamueckass cucreMa XHUMHYECKHX
aemMenToB JI. U. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIAaXx CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEepHbIE OKCUIBI
Y THUJIPOKCHU/IBI.

[Iepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /]
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[Tepronnueckoit cucrembl xumudeckux 3nemeHToB JI. . Menneneesa. [lepuoabl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTEepUCTUKA XUMHYECKOTO
3JIEMEHTA IO ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanyeckoil CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBajlleHTHas (HoOJisipHass M HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIMTENIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Iponiecchbl OKMcIIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3lOoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAECHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropenue, peakiiy pas3ioKeHHs], COSTUHEHU).

Mexcnpeomemmnoie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U MOHATHUH, SIBJSIOIIMUXCS CUCTEMHBIMH JJI OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATUS: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(uKalus, MNEepUOJUYHOCTb, HaOIIO/JCHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnognueckuit 3axoH. Ilepuoandeckast cuCTeMa XUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BemiecTBa: BBl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKHUX
COCAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMUYECKUX BEILECTB.

Knaccudukanysa XuMU4ecKUX peakiuii Mo pa3audyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TemioBomy 3ddexrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO O0OpaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUEC
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanmse. [loHsTHe 0 XUMHUYECKOM paBHOBeCHU. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU U TOJOKEHUE XUMHUYECKOIO

pPaBHOBECHS.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBienue YpaBHEHUI

OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUd C  HCHOJIb30BAHUEM  METOJIa
AIEKTPOHHOTO OajaHca.

Teopust 2NEKTPOTUTUUECCKON TUCCOIUAIUN. DICKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconyanuu. CUIbHbBIC U CIIa0bIe DJIEKTPOJIUTHI.

Peakiuun noHHOTO OOMeHa. Y CI0BUS NMPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBbIE M COKpAallléHHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBETE TMPEACTaBICHUN 00 AIEKTPOIUTHIECCKOM
nuccormanyu. KauecTBeHHbIE peakiini Ha WOHbL. [[oHSITHE O THIPOIU3E CONEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIHH
OT BO3ACHCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCICIAOBAHUE BJICKTPOMPOBOAHOCTH
pacTBOpOB BEHIECTB, MpoLEecca AUCCONUALNMA KHUCIOT, WIEIOYEed U COJIeH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakuWid HOHHOIo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiuu pasIoKEeHHs, COCTUHEHUS), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHUYECKHME CBOWCTBA Ha INpHUMeEpe  XJopa
(B3aMMOJEHCTBUE C METaUIaMH, HEMETallaMH, IIeJo4amMH). XJIOPOBOAOPO/I.
ConsHass KuciIoTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHue. [lericTBue
XJIOpa M XJOPOBOJOPOJA Ha OpPraHW3M 4eJIOBEKa. BakHelmme XJIOpuipl U UX
HAXO0XKJEHUE B IPUPOJE.

Oo6mas xapakrtepuctuka 31nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IIPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. CoM CEpHON KUCIIOThI, KAUECTBEHHAs peaKlMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMA B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCIIEHHS. A30T, paclpOCTPAaHEHHE B MPUPOE,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nuecKue 1 XMMUYEeCKrUe CBOMCTBA, MOJMyuyeHrue U npuMenenue. Coiu aMMOHUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHUCIOTa, €€ TMOoJdydyeHHe, (U3NYECKUe U XUMUYECKHE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW AaMMOHHMS B KadyeCTBE MHMHEpaJIbHBIX



ynoopeHuil. XuMru4ecKoe 3arpsi3HeHUe OKPYKaIolel cpe/ibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHele Moaudukamuu Gochopa, GuUMUECKHEe U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMUIESCKUE CBOCTBA,
nonydenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YI0OPESHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepoJa,  aJUIOTPOIHBIC
MoAu(UKAIIMKA, PACHpOCTpaHEHUE B TpHUpoae, (U3MYecKne W XHUMHYECCKUE
cBoricTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nYecKkue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPTaHU3MEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbl, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
NoJIydeHHUe W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBannue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SUCTBE.

[lepBoHaUaIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHUN.

KpeMHuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJYYEHHE H
npumeHenue. CoenuHeHHs KpemMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoii kucinote. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIne CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30MacHOr0 MCIMOIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAMOIIKEC (PU3NUECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOICHUE Mpoliecca OOYyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3Yy4YEHHE XUMHYECKHX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEAUHEHHH (BO3MOXKHO MCIOJb30BaHUE



BHJIECOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIO0OpEeHUH, MOJydYeHUE,
coOuMpaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IMPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ochaT-uoH U U3yuyeHUe MPU3HAKOB
UX IPOTEKAHHUs, B3aMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MOJIeIen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIIEHHE C
poLecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydYeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYECHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAaYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-HOHbl WM W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CHUJIMKATHOM TMPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelme HeMeTauTbl M UX COCTUHEHUS».

MeTajuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nosiokeHuss B llepuommueckoy cucreme xumuyeckux siemeHtoB . U.
MenneneeBa u cTpoeHus: aTomoB. CTpoeHHE MeETaIoB. MeTtayundeckasi CBsi3b U
METAJUIMYECKasl ~ KPUCTAJUIMYECKass  pEIIETKa.  DJIEKTPOXUMUYECKUH  pAll
HamnpspKeHU MetamioB. Ousnueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01mue
crocoObl ToydeHuss MeTaioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHAYECKHUX
sanemenToB . 1. MenaeneeBa, CTpOCHHE MX ATOMOB, HAXOXJIEHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTtpus U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpust M Kanusd. I[IprMeHeHHe MIeNOYHBIX METAINIOB U HUX
COCIMHEHUM.

[[lenoyno3emenbHble METAUIbl MarHuii W KaJblMH: IIOJIOXKECHHE B
[lepnoguueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJICHHE B IIpupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanplua. Baxueimue coenvHEHHS Kaiblus (OKCHJ, THUIAPOKCHI, COJIN).
XKéctkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TTo10)keHuE B [leproanueckor CUCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToMa, HaxXxOXICHHUE B Ipupone. duszudeckue u
XUMUYECKHUE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATFOMHUHUSL.

Kenezo: nonoxenne B [lepuoguueckoii cucreme XMMUUECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHHME aroma, HaxXOXIeHUE B mnpupoac. Dusznyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, Tuipokcuabl U con xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, H3yYEHHME PE3yJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECHUCTBUS OKCHIA
KaJIbIUSA W HaTpHUsl C BOJOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJIE
(BO3MOXXHO ~ HCIIOJB30BAHUE  BHUJIEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKIM HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (11), mexu (11), HaOmrONEHUE W ONKMCAHUE MPOIIECCOB OKPAITHBAHWS
IUIJAMEHU HWOHAMHU HaTpusl, Kalaus M Kaiubluusd (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCUAA ATFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTABHBIX 3a7a4 10 TeMe «Baxunelmue
METAJUJIbl U KX COCIUHEHHUSD.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM 4YeloOBeKa. besomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momomis npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karollel cpefbl (mpezesibHas J0MycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue 0o0pa3loB MaTepuajoB (CTEKJIO, CIUIAaBbl METAJIOB, MOJIMMEpHBIE
MaTepHabl).

Mesrcnpeomemnbnie ceasu

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUYHbIX
MOHATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KIaccupuKaluus, NEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTCPHAIHI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOJHUKY, AUDJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemeéTKa, CruiaBbl, (PU3MYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHMs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
y0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBICE TOPOJIHI,
M0JIE3HBIE UCKOIIAeMbl€, TOIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMH, IPUHSTBIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHWS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJIETh JOCTOBEpPHOU HHGpOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBIOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC IS OOBICHCHHUS HAOJIOIaeMBIX IPOIECCOB M SBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHUI0 U TO3HaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HHU, OCO3HAHUE IMOCIEIACTBUHA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHus ¢ YUETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KyJNbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M IMO3BOJIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ILJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3lInYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpoBaTh B Ipolecce Yy4yeOHOW U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCH (B XO0JA€ Jauajora W (WIM) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh IMPE3EHTALHUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUSI YYE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IMPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC NCHCTBHSA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO MaHHOW (enepanbHO paboyeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITHsX.

K konIy oOyueHus B 8 kjiacce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToOMHas OpOUTallb, PaJUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATHA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh IIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBY YYAaCTBYIOUIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKUCJIEHHE U  BOCCTAaHOBIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMII;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noarpymnna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj fAlpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MaJblX NEPUOIOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEP)KAas OIMHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTpPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNU;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
razo00pa3HbIX BEIIECTB (aMMHUaKa U YTIEKUCIIOTO ra3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX pEaKIWi, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U Kontpo o IpakTiueckue deKkTpoHHbIe (LM (POBbLIE)
n/n TeM NMPOrpaMmbl HTPOJILHEI THHCCKH o0pa3oBaTejibHbIE PeCYpPChI
porP Beero padoThbI padoTbI P peeyP
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubnuoreka [IOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c

YyeJioBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6nmorexa LIOK

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

Hroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHHYECKUX BelIeCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubmuoreka [IOK

' 00 okcuaax https://m.edso00.ru/7f41837c
29 Bonopoa. ITonsartue o kucinorax 8 1 bubmmnoreka HOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoteka [IOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJ1acChl 11 1 1 bubmmnoreka HOK

' HEOPTaHWYECKUX COCTMHCHHI https://m.edsoo.ru/7f41837c

HToro 1o pasneny 30

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToM0B.

Xumuueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepuoauueckuii 3aK0H U
31 Ilepronnueckas cucrema 7 but6mmorekxa [IOK
' XUMHUYEeCKHX daeMeHToB Jl. U. https://m.edso0.ru/7f41837c
Mengeneesa. CtpoeHue aroma
3.2 XuMH4ecKas CBs3b. 8 2 bubmuoreka [IOK



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

OKUCIUTENBHO- https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIIbHBIC PCAKIITUN
Hroro no pasexy 15 ﬁ;i?ﬁ%fgs)ggﬁf41837c
PesepBHOE Bpems 3 BH6J_IHOTeKa LOK
https://m.edso0.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



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

9 KUIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe H%aKanecKne 0BPA30BATEILHBIC
padoThbI padoTsI pecypesI
Pa3znea 1. BemecTBo M XUMHYECKHE peaKu
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 Bu6moteka [IOK
' OCHOBHBIX pa3/IeioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaKIuiA https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHMHEHUSA
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmmnoreka HOK
' aneMeHToB VIIA-rpynmebl. ["anorenst https://m.edso0o.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.2 3neﬁeHT01§ VIA?rpynnH Cepau eé 6 bubmmorexa LHOK
' ’ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
bubmmoteka IIOK
2.3 anemeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COCTMHECHUS
06
e e ; : ;Do ok
' . Py ) pos https://m.edso00.ru/7f41a636
KPEMHHI U UX COCTMHECHHUSI
Hroro no pazneny 25
Pa3nen 3. MeTasuibl 1 UX COeIMHEHUS
. bubnunorexa LIOK
3.1 Obmpe CBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiine MeTanibl U UX COCTUHEHUS 16 1 2 bubmorexa [IOK

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

Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecTBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmnorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 Bubmorexa ITOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
/i Tema ypoka Beero KOﬁHTpOJ]LHLIe Hpgucnmecxne WiyueHHs  0GpA3OBATENbHEIE
padoThI padoThI pecypesi
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 bu6mmorexa [IOK
yeJjoBeka. Tea U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX TO3HAHUS B XUMUU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnunoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2
5 <<1?33I[6J16HI/I€ cgeceﬁ (Ha mpumepe 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 ATOMEI 1 MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2d50
0 | e e [ Busmorea 101
PMYyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OtHocUTeNIbHAs aTOMHAs Macca. 1 bubmuoreka [JOK



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

OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MousipHas macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnmnoreka [JOK
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, MACC
17 B;;I;TiaHll;I: ;/(p:];/II;IeHITI]}BIM )I\(/II/IMI/IB‘IIGCKI/IX Eubmorexa ITOK
N https://m.edsoo.ru/ff0d5708
peakiuit
K .
| b e pe BuGmores 10K
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JI — Y4EHBII-
19 9H I/IKJI(?I'II/IGOIITI(()Z?FOBO6O6YII ZI:III);ZI u bubmorexa LIOK
H JHCT. . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIl1s 3HAHUM
20 KonTponbnas padora Nel no teme bubnnorexka [JOK
«BelecTBa U XUMHYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Cocra
21 BO3 nya KI/IZIJ'IO I)or —B 3JIeMeTH: u Eubmorexa LIOK
Ayxa. POA https://m.edsoo.ru/ff0d448e
npocToe BeuiecTBo. O30H
| Demeeme s s ot BuGmores 10K
POJIa {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsiTue 006 okcumgax
23 maGoparopit mpovmsenmeer u6morerca LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue Kucaopoaa
24 TennoBo# 23 PexT XuMHUIECKOM bubmuoreka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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pCaKkuuu, MOHATUC O
TEPMOXUMHUYCCKOM YpaBHCHHH, 3K30- U
OHAOTCPMHUYCCKUX PCAKIHUAX

https://m.edsoo.ru/ff0d4790

TorumBo (HedTh, yroiab U METaH).

bubmuoreka [JOK

25 3arpsi3HEHUE BO3]IyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ff0d4cda
MPEeAOTBPALLCHUS
I1 6ota Ne 3
26 «TII)?)I;THZ;(IJ/IK::I E?)6$IT1HI/IC KIII/I(::ESM(? a Bubmzorexa LIOK
yd . P poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
27 Bonopox — snemeHT u npocroe bu6mmoreka [IOK
BeliecTBO. HaxoxkaeHnue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousiTie 0 KUCIIOTaX U COJISIX bubmiorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI osTydeHus BOAOPOa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
IIpaxtrueckas padora Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOa bubmorexa LIOK
. ? https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
30 MossipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
B ..
33| nemeorma ress me ere mamscomonty BuGmorexa LIOK
H .. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
B ..
34 B;igizﬂ :a?; er; i; a(1)3001;3011:(6) 3aKOHa bubmioreka LTOK
yp . peaxil o https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIEHHI ra30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 00 bubnmoreka [JOK

WHIUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopna kak pacrBopurens. HacbieHHbie

bu6mmoreka [IOK

37 Y HEHACBIIIEHHbIE pacTBOphl. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE pacTBOPOB C bubnmoreka [JOK
ONpeACIEHHON MAacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas pabota No2 mo teme bubnuorexa [JOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCU(PUKALINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
H .
p | e oot Busorsa 101
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
42 :
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIaTypa,
46 cngcli)ébrl) HIE)}JIIH )elfmiw XI;I;IH‘ZZ(I:KHC bubmorexa [IOK
o yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnveckas CBSI3b MEXKIy KiIacCaMu bu6mmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 O06001IeHre U cHCTeMaTH3alus 3HAHUN bubnmoreka [JOK
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Kontponbnas padota Ne3 no teme

https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK

n
50 OCHOBHBIGuI'fJIaCCLI HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KIACCHPUKAITUN
51 XAMHUYECKHX dJIeMEHTOB. IToHsATHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [leproanueckas cucteMa XUMUYECKUX BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. Meneneena
53 [lepuropl, TPYMIIbI, MOATPYIIIBI BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMOB 3J51eMeHTOB [leprnonnyeckoi BH6J_IHOTCK3 LOK
cuctemsr JI. V. Menzeneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA 110 €T0 IOJIOKEHUIO B bubnuoteka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnoreka [JOK
MenneneeB — y4€HBIM, IEJATOT U https://m.edsoo.ru/00ada96e
IpaX<JTaHUH
PesepBHrlit ypok. O6001IeHNE 1
58 CUCTEeMAaTH3aIHs 3HAHHH / Egggﬁ%ﬁﬁ)gﬁ}é% db33c
Bcepoccuiickas mpoBepouHas paboTa " '
59 HNonnas xumudeckas CBs3b BH6J_1HOTeKa HOK
https://m.edsoo.ru/00adac34
60 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnmnoreka [JOK

XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8
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61 KoBaneHnTHas HenonsipHas XUMUYECKast 1 bubnunoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
62 Crenens, oxncnenns 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OxucauTen 1 BOCCTAHOBUTEIU 1 https://m.eds0o.ru/00adb076
Kontponbnas padota Ne4 o teme Bu6miorexa LIOK
65 «CtpoeHue aroma. XUMUYECKAsl CBSA3b 1 .
. https://m.edsoo0.ru/00adb486
/ Beepoccuiickasi mpoBepodHas paboTa
66 KoBanentHas nonsipHast XuMH4ecKas 1 bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
PesepBHbII ypoK. O606£JleHI/Ie u Bubmorexa LIOK
67 CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe 1 _
https://m.edso00.ru/00ad9ch2
«Ctpoenne aroma. XUMUYECKas CBSI3b)
68 PesepBHelIit ypok. O60011IeHNE 1 1 bubmmoreka [JOK
cHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka
n/n yp Beer KOﬁHTpOJIL Hple H%aKT“quKHe u3ydyeHusi  o0pa3oBaTesIbHbIE
0 padoThbI padoTbI pecypei
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 CHfTeMI; XUMHAYECKUX BHGMIC)HTOﬂB pI Gt 1 Eubmorexa LIOK
T https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘IGCKiX AJIEMEHTOB MEPBBIX TPEX 1 bubmnorexa LIOK
p P https://m.eds00.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus 1 HoMeHKIaTypa bu6mmorexa [IOK

3 1 .

HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKON CBSA3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «IloBTOpenue u yrayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukanms XuMruaeckux peakiuit 1 bubnunorexa [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHUYECKOU

7 €aKINH HOH?[I"DFI/IG 0 TOMOT'€HHBIX U 1 Eubmorexa IIOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

8 @DakTOopHbl, BIUSIOLIUE HA CKOPOCTh 1 bubmuoreka [IOK
XAMHUYECKON PEAKIUU U IOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK

9 1 _
peaKuuu https://m.edsoo.ru/00adcade

10 Teopus 31eKTPOIUTHUECKON 1 bubnuoreka [IOK
mucconuanyy. CHiIbHBIE U ClIa0bIe https://m.edsoo.ru/00adcd68
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AIEKTPOIUTHI

11 HouHble ypaBHEHUS PeaKIINi Bubmorexa HOK
M peakh https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUU B CBETE MPEACTABICHUI 00 Bubmorexa HOK
N https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIMAITIHI
X €CKHE 7| e eTe
13 mpercramcnmii o6 anekTpommIECKoi BuGmorexa LIOK
pea P https://m.edsoo.ru/00add8h2
IUCCOLIMAIUT
14 Tloustue o runponuze coien bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
. bu6mmorexa [IOK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edso0.ru/00addd12
[TpakTuueckas padota Ne 1. «Pemenue bubnuorexa [JOK
16 :
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kourponsnaast padora Ne2 mo teme
17 «SJIEETH(I))JII{H:IfquKTaﬂ I/ICZIO TH;V[ 158 bubanorexa LIOK
p A TIHATTHAL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX)»
O01asa xapakTeprucTUKa FaJIOT€HOB.
18 XI/III\I/III/IEC);Krl)/Ig nggcg:: Hzrl o ;MHe 1?3 Bubmiorexa IJOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xioposogopox. ConsHa clioTa
19 XI/JIIMII/)HECIJ;[I/IE CJ;OITICTTaH rfoIJiH EH;e’ Bubmioreka IJOK
’ yd > https://m.edsoo.ru/00ade104
IIPUMCHEHHUE
IIpa eckasg padbora Ne 2 o teme
20 «ﬁoiTH:HHKe gOI;IHHJﬁ KI/Icn(r)ITLIT " bubumorexa [IOK
v . . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
BrlunciaeHus o ypaBHEHUAM
21 XUMHYECKUX peal}clgnﬁ €CJIM OJIMH U3 bubmioreka LTOK
i https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
29 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnmuotexa [JOK

VIA-rpymibl

https://m.edsoo.ru/00ade64a
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AnnoTpornHbie MOAU(UKALIUY CEPHI.

bu6mmoreka [IOK

23 Haxosxnenue cepsl u eé COC;Z[I/IHCHI/II/I B https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI

24 CepoBogopoi, cTpoeHHe, (PU3HIECKUE U bubnunoreka [HOK
XHUMHYECKHE CBOIICTBA https://m.edsoo.ru/00ade802
Oxcunsl cepel. CepHas KHCI0Ta

25 qmswi[ecxng u xmfnqecxne CBOIz/'ICTBa bubmorexa LIOK

> https://m.edsoo.ru/00adea28
MIPUMEHEHHUE
XHUMHUYECKUE PEAKIUH, JICKAIUEC B
OCHOBE IIPOMBIILIEHHOI0 CII0c00a
26 0T eHIE;I CEPHOU KHUCIIOTHI Bubmioreka ITOK

ya p ) . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH
Cpelibl COeTMHCHHUSAMU CEPBI

27 Brrunciienue MaccoBoil 40JiM BBIXOJ1a bubmuorexa [JOK
IPOAYKTA PEAKLUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucThKa 3JeMeHTOB VA-

28 rpynnsl. A30T, pacpocTpaHEHHE B bubnuoreka [IOK
npupoze, pU3nUecKne U XUMUYECKUe https://m.edsoo.ru/00adeeat
CBOMCTBaA
AMMHaK, ero pu3nIeCKue U

29 XHUMHUYECKHE c(bl;oﬁCTBa MOJIYYEHNE U Bubmiorexa IJOK

i yd https://m.edsoo.ru/00adf004
IPUMEHEHUE
IIpaktrueckast padbora Ne 3 mo Teme
30 «ﬁon eHue al\fMI/IaKa HU3YUYEHHUE €T0 bubmioreka LTOK
. yd » 13y https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, €€ Gusndeckue u bubnmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHUS B KQYECTBE MUHEPATHLHBIX

. p bubnuotexa [JOK

32 ynoOpeHuit. XuMudeckoe 3arps3HeHne

OKpYKaloIlel cpeibl COETUHEHUSIMH
azora

https://m.edso0.ru/00adf518
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®dochop. Okcun dhocdopa (V) u

bu6mmoreka [IOK

33 (bocopras KHCHUO T8, QHIAIECKHE U https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyYEHUE
Hcnonnp3oBanue hpocdaToB B KaUEeCTBE
34 MHUHEPaAJIbHBIX (1())6 (EHI/Iﬁ 3arpsizHeHue Bubmzorexa LIOK
P o YA0bD - arp https://m.edsoo.ru/00adfc20
IPUPOIHOH cpeabl hocharamu
Yraepon, pacripoCTpaHEHHE B IPUPOJIE, bubnnoreka [HOK
35 o :
(bu3HYEeCKHe U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux Gpusndeckue u
XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubmuorexa [JOK
36 :
po0JIEMBbI, CBSI3aHHBIC C OKCHIIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 YronbHas KUCI0Ta U €€ COoIn Bubmioreka ITOK
https://m.edsoo.ru/00ae006¢c
[TpakTueckast pabota Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
38 _
KavecTBenHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
ITepBoHayanbHbBIE TIOHIATUSA 00
39 0 faHI/IquKI/IX BEIIECTBAX KaK O Bubmiorexa IJOK
p m https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coequHeHns bubmiorexa HOK
p A https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
a1 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6mmorexa [IOK
«Baxueime HeMeTallIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KontpoabHaas padora Ne3 mo teme
42 <<Ba>1<11){e171mne I})IeMeTannm H UX bubumorexa [IOK
https://m.edsoo.ru/00ae0el18
COEIMHEHU
OO0111ast XapakKTEPUCTUKA XUMHUYECKUX
. P P bu6mmoreka [IOK
43 3JIEMEHTOB — METAJIJIOB.

Mertamndeckas CBsI3b U MeTaJlJIM4ecKast

https://m.edso0.ru/00ae103e
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KpUcTauimdeckas pemeérka. dusnyeckue
CBOICTBAa METAJNIOB

XUMHWYECKHUE CBOMCTBA METAIJIOB.

44 DNEKTPOXUMHUYECKUH Psiji HAIlPSHKEHUN bubmorexa LIOK
https://m.edso00.ru/00ae1156
METaJIIOB
OO0mue cnocoObl MOTYYEHUST METAJLIOB.
CmuiaBbl. Berunciienus o ypaBHEHUSIM bubnnoreka [HOK
45 . :
XUMHYECKUX PEaKIUi, €CJIu OAUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJICPKUT MPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB bubmmorexa LIOK
https://m.edso00.ru/00ae1278
bubmuorexa [JOK
47 [Henotnere meTanst https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUIBI HATPUS U KaJTHSI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxnelnme coenMHEHNS KaJIbIIUI Bubmiorexa IJOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cucTeMaTr3aIus 3HaHUI
52 JKEcTKoCTh BOJIBI M CIIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
I1 6ota Ne 6
53 "ieorkooTs BoTsl 1 MeTOM GE uGaorexa LIOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
. bu6mmorexa [IOK
54 Amommtnii https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edso0.ru/00ae1d86
S7 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmoreka [JOK
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(1) u xene3a (111)

https://m.edsoo.ru/00ae35e6

58 O06001IeHre U CUCTEMAaTH3aIisl 3HAHUI 1
[IpakTuueckas padora Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME 1 bubnmoreka [JOK
«BaxHeie MeTallibl U UX https://m.edsoo.ru/00ae3de8
COCIUHCHHMS
Breruucienus no ypaBHEHUSIM
60 pearciros nait b wsGuirke i cotepur 1 Bumorexa LIOK
. https://m.edso00.ru/00ae1750
IIpUMecH. BbIKcIIeHns: MacCOBOU J10JIH
BBIXO0/Ia TIPOJIYKTA PEAKIIUH
61 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
KonTtponsnast padora Ne4 o reme
62 «BaxkHeime MeTalIbl U UX 1
COCTMHCHUSD)
63 BemectBa u Marepuansl B 1 bubnuorexa [IOK
TMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH 1 bubnuoteka [JOK
cpensl https://m.eds00.ru/00ae4270
65 Ponb xumMun B perieHnn SK0I0rHUeCKUX 1 bubnuoreka [IOK
npobyeM https://m.edso00.ru/00ae4270
66 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 Egggﬁr%?:éfszgrou/%%eo d0a
67 PesepBublit ypok. O60011eHME U 1 bubnuorexa [IOK
CHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 Egggﬁ;f;;grou}é% d9ch?
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

MNMoanucaHo undppoBor NOANUCHIO:
MYHNUMIMAJIbHOE ABTOHOMHOE
OBLUEOBPA3OBATEJIbHOE YYPEXOEHUE
"CPEAHAA OBLLEOBPA3OBATEJIbHAA
LLUIKOJIA Ne 28" I'. CbIKTbIBKAPA
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