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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctasieHHbIXx B PI'OC 00O, a Takxke Ha OCHOBE (herepabHOM
pabouell mporpaMMbl BOCIIUTaHMSI U C Y4ETOM KOHLENIMM NPENOAABaHUs y4yeOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit denepanmu.

[IporpamMa mo XxumMum [a€T OpeACTaBICHHE O IeNsAX, oOIiel crpareruu OOy4deHHs,
BOCIIUTaHUSI U Pa3BUTHA OOYYalOIIMXCS CpPEACTBaMHU YYEOHOTO IpEeaMETa, YCTaHaBIMBAET
00s13aTesIbHOE MPEAMETHOE COJEpKaHKe, MPEelyCMaTpPUBAET paclpesleieHue ero mo kjaccaM U
CTPYKTYpUPOBAaHHE I10 pa3feslaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONIPEAETSAET KOIMUECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTHKH COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3YyYEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU yd4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yJaroIuxcsl, ONpeaesisieT BO3MOKHOCTH IIpeaMeTa JUls
peanu3anuy TpeOOBaHUM K pe3yIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl Ha
YpOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAKKe TPeOOBaHUH K pe3yJbTaTaM 00yUeHUS] XUMHHI
Ha YypOBHE Leleld W3ydeHUs MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEATETLHOCTH 00YYAIOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJICp KaHMUS.

3HaHUEe XUMUH CIYXHUT OCHOBOU JUIs JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IpEeICTaBICHUH O MaTEpUAIbHOM €AMHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (YOPMUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPALCHUSAX YHEPTUU U 00 3BOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemeHust TI00anbHBIX MpoOJEeM yCTOHUMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOrHYecKoi 0e30MacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumMuu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH s caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el 1 (HyHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CAaMOCTOSITEJIbHOM  y4eOHOM  NeATENbHOCTH, OKCIEPUMEHTANbHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKM3HH, TaKk U B
Ipo¢eCCHOHATIBHOM 1eATENbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3IJIs]1a HA €JUHCTBO NPHUPOJIbI U YEJIOBEKA, SBISETCA OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yUaroIInXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSIM, K TPHPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHble HampaBiIeHUS B OOYyYEHMH XUMHM O0ECIEUMBAIOTCS creun(UKoOi coiepikaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBJISETCS MEeJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0i1 HayKH XMMHHU Ha OTPeACIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuum Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aromKMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPIraHUYECKON XUMUHU.

CrpykTypa conepkaHHs NMPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noxxoja kK e€ m3ydeHuro. ConepkaHMe CKIAABIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeCKOW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHHLHUITY IIOCJIEIOBATEIBbHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3axkona /J[. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBS3H;

— MpEACTaBICHUH 00 NEKTPOIUTUIYECKOM TMCCOIMALINN BEILIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPHYECKH TOJYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHSA K JApPYromy,
BBINOJIHASL (DYHKIMU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U MOJYyYEHHS H3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAydyHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
[IEHHOCTHOTO OTHOUICHHUSI K HAYYHOMY 3HAHHIO ¥ METOJaM IO3HaHUs B Hayke. M3yueHne xumun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEIAMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» 1 «Pusuka. 7 Kjacc.

[Tpu u3yyeHnr XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MIPAKTUYECKON JIEATENFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/ladya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUECKUX 3HAHUNH — BaXHEUIIMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIICHNN K HAyYHBIM METO/aM MMO3HAHUS MTPU U3yYCHUH BEIIECTB U XUMHUUYECKUX PEaKIIHii, B
GbopMUPOBAaHUM U PA3BUTHUH I[O3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MIO3HABATEILHOM U yueOHO-MCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallieHus ¢ BelIeCTBaMU B TOBCETHEBHOM KU3HH.

[Ipu u3ydeHHH XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpey Takue IeH, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaM0OO0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0yJalomuxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METO/JaM  IO3HAHMA,
(bOpMHUPYIONTUM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieueHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIIMMUCS OIBITa
pa3HooOpa3HON AESITeNbHOCTH, MO3HAHUA U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHHUE JUIs Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
qrciae YMEHHH OOBACHATh M OLCHHMBATH SIBJICHUS OKPY)KAIOLIEr0 MHpa, MCIONB3Ys 3HAHHS U
OMbIT, TOJYYEHHbIE MpPU HU3YUYEHUU XHUMUH, NPUMEHATh UX IMpPH pEIIeHHH MpodiieM B
IIOBCEHEBHOM KU3HU U TPYIOBOU NEATECIBHOCTH;

— (opmMupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJOTHYECKH IIeIECOO0PAa3HOr0 MOBEICHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelbl;

— pa3BUTHE MOTUBALMU K 00y4EHHI0, CTOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npod WISl ¥ HAMPABICHHOCTH JAIBHEHUIIIETO 00yYeHHUS.

OO1miee 4nCiIoO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHSATUSA

[Ipenmer xumun. Ponb XUMHUM B KH3HM 4Ye€lOBEeKa. XHMHUS B CHCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsThe o
METO/ax Mo3HaHMs B XMMUU. YncThle BemecTBa U cMecu. CrocoObl pa3/ieneHus cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbIE BeLleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢dopmysna. BaleHTHOCTP aTOMOB XMMHYECKHUX OSJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonunuectBo BemectBa. Moabs. MosnsipHass macca. B3auMocCBsI3p KOJNIMUYECTBA, MAcChl U
YHCclla CTPYKTYPHBIX €AMHHUIL BelecTBa. PacuéTsl mo popmynam XuMUYECKUX COEIUHEHUH.

®u3nyeckue M XUMHYECKHE SBICHHUSA. XHMHUYECKas peakuuss U e€ INpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCcTB. XuMuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peakuuit
(coenMHEHUS, PA3IOKECHHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYNOH, mpaBUiaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYJIOBAaHUEM, M3YYCHHE M ONMUCAHUE (DPU3NYECKUX CBOKHCTB
00pa31oB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNEe (PU3NUECKUX (TUIaBJICHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJAEHCAIUs BOJAbI) U XUMUYECKHUX (TOpeHHE CBEYH,
NPOKAIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HAOII0IeHHEe
U ONHCAaHWE TPU3HAKOB TMPOTEKaHMS XHUMHUYECKUX peakuuid (pas3jokeHue caxapa,
B3aUMOJICHICTBHE CEpPHON KUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna menu (II) mpu
HarpeBaHWM, B3auMOCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), msydenwe cmocoOoB
pa3feneHuss cMecel: C TOMOIIbI0 MarHura, (pUIbTpOBAaHWE, BBHIMAPUBAHME, IUCTHIUIALINA,
xpomaTtorpadusi, TpoOBeNEHHWE OUYUCTKA [MOBApPEHHON COJM, HAONIOACHUE U ONHCAHHE
pe3yJIbTaTOB IPOBEAEHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAaccChl, CO3JaHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3aeMEHT M IpOCTOE BEIIECTBO.
Haxoxnenne kucnopona B mpupoje, Gu3nd4eckue U XUMHUYECKUEe CBOMCTBA (peaKui TOPEHNUs).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHCIOpOAa B JabOpaTOpu W
npoMblIIIeHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporiHas MOAU(PHUKAIHS
KHCIJIOPOJA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, 9K30- U
SHJIOTEPMHUUYECKHE peakuuu. TOIUMBO: yroiab W MeTaH. 3arpsA3HEHUE BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluIeHre 030HOBOTO CIIOA.

Bonopon — »neMeHT uM mpocroe BeniecTBO. HaxokaeHue Bogopojga B NPUPOJE,
¢u3nUecKkre 1 XMMHYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI oaydeHus. Kuciorsl u comu.

MousipHbIii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pacrtBoputrens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpMMOCTh BelIeCTB B BOJe. MaccoBasi J0Js BELIECTBA B
pacTBope. XuMHUecKue cBoicTBa BoAbl. OcHOBaHMs. Poiib pacTBOPOB B NMPHUPOAE U B SKU3HHU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanmst nHeopranmueckux coenuHeHunid. Oxcunpl. Knaccudukanus OKCHIOB:
cojeoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpa3zyromue. Homenknarypa
oKkcuA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.



OcHoBanmsi. Knaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PuU3MYECKHE M XMMHUYECKHE CBOMCTBA OCHOBaHMH. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa kucHoT. P akruBHoctu metamioB H. H. bekerosa. [lomyuenue kucior.

Comu. Homenkiarypa coneil. @u3ndeckre U XMMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIY KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeiesIeHue CoJepKaHusl KHCIopo/ia B BO3yXe, MOIydeHue, cooupaHue,
pacmo3HaBaHUE M W3YYEHHE CBONCTB KHUCIIOpOJa, HAOIIOJIEHHE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxkapa), 0O3HAaKOMIIEHUE C
oOpa3iilaMd OKCHIOB M ONUCAaHHE WX CBOWCTB, TONydYeHHE, COOMpaHUE, paclO3HABaHUE U
W3ydeHHEe CBOMCTB Bojaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meau (II)
(BO3MOYKHO HCIIOJIb30BAHKME BHICOMATEPUANIOB), HAOIIOIEHIE 00Pa3I[OB BEIIECTB KOJIMYECTBOM
1 Momb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICKCTBHE BOJBl C MeETAUIaMU (HaTpueM W KajbliueM) (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPHAJIOB), MCCIIEJOBAaHUE OOPa3I[0OB HEOPTAaHMYECKUX BEIISCTB PA3TUYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTBHI, KHMCIOT C METAJUIAMHU,
peakuuii HEeUTpanu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanueckasi cucremMa xumudeckux sjiementos JI. M.
MenpeineeBa. CtpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKA KJIACCU(PUKALUN XUMHUYECKUX »dyieMeHToB. [loHsTHE o0 rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNeMEeHTBI, KOTOpble 00pa3ytoT aM(OTepHbIe OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtoB [J[. H.
MenneneeBa. KoporkomepuoaHass W yMHHONEpUOAHAs ¢opmbl [leproanueckoid CHCTEMBI
xumuueckux asnemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX szaep. W3oromsl. Onektponsl. CTpoeHHe
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
. M. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
Ilepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbI U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHas u HEMOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. VlOHHAs CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBUE THUAPOKCUAA
[MHKAa C pacTBOpaMu KHUCIOT M IIEI0Yel, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakuy pa3iokKeHHsl, COeTUHEHUS).

Mesicnpeomemmuuie cea3u



Peanuzanus MeXIpeaAMETHBIX CBSI3€d MPU U3YUCHUU XMMHUHU B 8 KJIACCE€ OCYIIECTBIISIETCS
yepe3 MHCMOIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSATHM, TaKk U TOHSATH,
SIBJISTFOLLIUXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4yHbIE TOHATUSA: Hay4YHBIA (akT, THIOTEe3a, TEOopHus, 3aKOH,
aHaM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEPUOJUYHOCTh,  HAONIONEHUE,  OAKCICPHUMEHT,
MOJIeTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYNA, J3JEKTPUUECKUN 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
MCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMH4YeCKasi peaKkius

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuUMHUYecKHX diemeHtoB [[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU B M3MEHEHMH CBONCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KalWs, KalbLUg U HX COEIWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEHTOB B [leproanyueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CTpoeHue BelIeCTBA: BHUIbl XUMHUYECKON CBsI3U. TUNBI KPUCTALIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAINIMYECKOM PEIETKH U BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u1 HOMEHKJIATypa HEOPTaHWYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, reHeTHdyecKas
CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanus XuMU4YeCKHX peakuui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTETCHEeH
OKHUCJICHUS XHMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie O CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanu3e. Ilonstue o xumuueckom paBHOBecHH. DaKTOpPbI, BIMSIOMIME HAa CKOPOCThH
XUMUYECKON PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlieHUE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AIEKTPOHHOIO OaliaHca.

Teopust PAEKTPOIUTUUECKON JUCCOLMAIIUU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI. KaTuoHbI,
AQHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C pPA3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens auccornuanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakun moHHOTO 0OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIuud Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMIJIEHHE C MOJCNISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
MCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakuuu OT BO3JAECUCTBHUS Pa3IMYHBIX
(bakTOpoB, HCCIIETOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHCJIOT, MIeJoued u cojied (BO3MOXKHO HCIIONb30BAHME BHJIEO MaTEpHAVIOB), MPOBEJCHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX MPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIFCNIEHWE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONIUX TMPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (FOpeHue, peakiuu Ppa3IokKEeHUs, COCAMHEHUS),
pacno3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbIO Ka4eCTBEHHBIX peakUWi Ha HOHBI,
pelIeHNE PKCIIEPUMEHTAIbHBIX 3a4a4.

HemeTauibl 4 MX coeJUHEHUSA

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHue M (pU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METalJlaMM, HEMETaJlIaMH,
miesoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOKMCTBA, TOJydYCHHUE,
npuMeHeHue. [leicTere X1opa U XJIOpOBOJOPO/Ia Ha OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasl
U UX HaXO0XJCHHE B IPUPO/IE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYeCKHue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHbIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKHUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue cBoMcTBa. OKCHUIBI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (GU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmme Kak TpEeaCcTaBUTENS Kilacca KUCIOT W cruenuduyeckne). XUMHUYECKUE PEaKInH,
Jeallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoii kuciaoTbl. Coi cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ coequHEeHHH B mpupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU Ccepbl (KUCIIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHs. A30T, pacnpoCcTpaHeHHE B IMpupoae, (U3NYecKue Hu
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndeckrue 1 XUMUYECKHE
CBOWCTBA, MoylyueHue u npumenenue. Coiau aMMOHHUSA, UX (prU3NUYecKre U XUMHUYECKIE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJy4YeHHE,
duznueckue W XUMHYECKHE CBOMCTBa (0OmIue Kak TWpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M cOJIed aMMOHMS B KadeCTBE MHHEPaJbHBIX
ynoopenuii. XuMHUECKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHHE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHble MOAUPUKAIII
doctopa, puznyeckne u xummuueckue cporicta. Okcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKne W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHUHEPaAJIbHBIX Y100pCHHIA.

OO6mas xapaktepucTuka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe CTENICHH OKUCIEHU. YTIepo], aJIOTPONHbIE MOAU(UKAILIUK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBorcTBa. Ancopouus. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yraepona, Ux (pU3MUYecKue ¥ XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJTyYCHUE W MPUMEHEHHE. JKOJOTUUECKHE TPOOIeMBbl, CBsI3aHHBIe ¢ okcuaoM yriepoxaa (IV),
TUIOTe3a III00aJbHOr0 MOTEIUICHUs KiIMMaTa, MapHUKOBBIN 3(dekr. YrompHas kuciora u eé
conu, UX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakiust Ha  KapOoHaT-moHbl. Mcmonb3oBaHume — kapOOHaToB B OBITY, MEIHIIMHE,
MPOMBIIIIEHHOCTH U CEJIbCKOM XO035HUCTBE.

[lepBoHauanbHBIE TOHATUS 00 OPraHMYECKHUX BEILIECTBAX KAaK O COCAMHEHMSX YIiepoa
(MeraH, ATaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciuota). [Ipupoansie
UCTOYHUKH YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA Tra3, He(PTh), MPOAYKTHI HX MEpepabOTKH
(OeH3uH), UX POJb B OBITY ¥ MPOMBIIIICHHOCTH. [ToHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — M HMX pOJM B KU3HH YelOBeKa. MarepuaabHOE €IHMHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHUII.

Kpemunii, ero ¢usnueckne M XHMMHUYECKHE CBOMCTBA, MOJNYyYCHHE U TNPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOH kucaoTe. CUIMKATHI, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIICHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xkele300eToH. I[Ipobmemsl
0€30MacHOTO UCIOJIH30BAHUS CTPOUTEIIBHBIX MAaTEPUATIOB B TTIOBCEIHEBHOMN KU3HH.

Xumuueckuii Ixcnepumenm:

H3ydeHue o0pa3IoB HEOPTaHMUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, IPOBEACHUE
KaYeCTBCHHBIX PEAKIUi Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpakaromue (HU3NYecKue U XMMUYECKHE CBONCTBA TAJIOTCHOB M MX COCIMHEHHH (BO3MOXKHO
WCIIONIb30BaHNE BHUACOMATEPUATIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ oOpasmamMu cepbl W €€ COCIWHCHHSIMH (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMATEpHANIOB), HAOMIOJeHNEe Tmpolecca OOyrnuBaHUS — caxapa TOJI  JICHCTBUEM
KOHIICHTPUPOBAaHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpPHOU
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUM peakiuu Ha Ccyib(paT-HOH W HaONIOJeHUE TpH3HAKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBAMHU a30Ta, ¢ochopa W MX COCTUHECHUM
(BO3MO’KHO MCITOJIb30BaHKUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YIOOpEHHIHA,
MoJIydeHHe, coOuMpaHue, paclo3HaBaHWE W H3YyYEHHWE CBOWCTB aMMHUaka, IPOBEICHUE
KAueCTBCHHBIX peaKknuid Ha HWOH aMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB HX
MPOTEKAHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEPUATIOB), M3YUEHUE MOJENIed KPUCTAUIMYECKHX PEHIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TPOIECCOM aACOpPOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMydeHUE, cOOUpaHue, pacro3HaBaHUe
Y W3y4YeHUE CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHWE KAaYeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMJIEHHE C NPOAyKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ad Mo TeMe «Baxueiime
HEMETaJUIbl U UX COCTUHEHUS.

MeTanjibl M UX COeTUHEHUS

OO0mass xapakTepUCTUKA XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepronnueckoit cucteMe xumuueckux sneMeHToB Jl. . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBs3b M METAIMYECKas KpUCTAJUIMYeCKas
peuéTKka. DNEKTPOXUMUYECKUN ps HaNpsbKeHW MeTtauioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTaiioB. OOmue crnocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3ur. CIuiaBsl (CTab, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[[lenounbie MeTauibl: TTooKeHUE B [lepronueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJICHHE B npupoje. PU3NUECKUE U XUMHUYECKUE
CBoOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucremMe xuMuueckux aemeHToB [[. M. MenpneneeBa, CTpoe€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kalblus. BaxkHeilme coenruHeHus
KanmbIus (OKCHUI, TUAPOKCHU, coJin). JKECTKOCTH BOJBI M CITIOCOOBI €€ YCTPaHECHHUS.

AnmoMuHui: nonoxkeHue B llepumogmueckoil cucrteme Xumuyeckux snemeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYEeCKUe U XUMUYECKHE CBOKMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHHMS.

Kenezo: mnonoxenune B Ilepmommnueckoir cucreme xumuueckux osnementoB J[. U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxOXkAEHUE B Mpupojae. PU3NvecKue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u conmu skene3a (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, HMX (PU3WUYECKHMMH CBONCTBaMHU,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HWCIIOIB30BaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCHJIA KaJbIUs U HATPHUS C BOJOW (BO3MOKHO HCITOJIb30BAaHUE
BUJIEOMATEPHAIIOB), KCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIEccCa TOPEHHs JKele3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, ATIOMUHUS, LIUHKa, kene3a (II) u xenesa
(IIT), memgm (II), HaGmrOIeHNE W OMKCAHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJusl U KaiblKsg (BO3MOXHO HCIIONb30BaHHE BUIEOMATEPUAJIOB), UCCiIe0BaHnE aM(OTEPHBIX
CBOWCTB THJIPOKCH/Ia aTFOMUHUS M THIPOKCHJIA IIMHKA, PEUICHHE YKCIIEPUMEHTAIBHBIX 33724 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyxKamouas cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM JKM3HU YelIOBEKa. be3omacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomp Mpu XUMHUYECKHUX OXKOrax Hu
OTpaBJICHUSIX.

XYUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpe/bl (TpeieNibHas OMyCTUMAasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAJIBI).

Mesicnpeomemmuuie ceasu

Peanuzamus MeXNpeaAMETHBIX CBA3€H MpU U3yUYEHUU XMUMHU B 9 Kjacce OCYIIEeCTBISETCS
yepe3 UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, Tak U TOHSTHH,
SBIISIOIIMXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBeHHO-HAyYHBbIC MOHSITHS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHSI, MAaTEPUAITHI.

O®usnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
PaAMOAaKTUBHOCTh, MOJICKYJa, OJIIEKTPUYECKUIN 3apsl, TMPOBOJHUKH, IOITYIPOBOJIHHUKH,
TUDIIEKTPUKU, (POTO3TIEMEHT, BEIEeCTBO, TeNO, 00BEM, arperaTHoOe COCTOSIHME BEIIecTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIMYECKAss pEMmIETKA, CIUIaBbl, (U3UYECKHE BEIUYUHEI,
€MHUILIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YHAOOpPEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMble, TOIUIMBO, BOJHbIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIJMUHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE pe3yNbTaThl OCBOCHHSI TPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUS
JIOCTUTAIOTCS B X0JIe OOYYCHHsI XMMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH  POCCHUMCKHMH  COITMOKYJIBTYPHBIMH W  JAYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, NMPUHSATHIMUA B OOIIECTBE MPaBHJIAMH U HOPMAMH TOBEACHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COUATTN3AINHI 00 yJarOIIHXCS.

JIM9HOCTHBIE pPE3yJbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALIMA M PACHIMPEHHE OIbITa JCSITCIIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpuoTH4YeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJICNIO, TOHUMAHUS 3HAYCHUS XWMHUYECKOW HAyKH B JKM3HHU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpPMAIMEH O MEePeOBhIX TOCTHKEHUSIX U OTKPBITHSIX
MHPOBOW M OTEUYECTBEHHOM XMUMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpPOMCTBE
MUpa 1 00IIeCcTBa;

2) rpa>KIaHCKOI0 BOCIIUTAHUSA:



NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIEIOBATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOU JIEATENBHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUH XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B Mpolecce 3TON y4yeOHOH AesITeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKHU CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M COCTABJIAIOLINE OCHOBY ISt
NOHMMAHUS  CYHIHOCTH HAy4yHOW KapTHHBI MHpa, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SX UYEJIOBEKa C MPHUPOJHON CPeloid, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHUBBI, HAIMPABJICHHBIE HA IOJYYCHHE HOBBIX 3HAHUW MO XUMUH,
HEoOXOoauMBbIe Il OOBSCHEHUS HaONI0JaeMbIX MPOIECCOB M SBJICHUM, IO3HABATEIbHOM,
UH(POPMALIMOHHOMN M YNTATENbCKON KYJIBTYphI, B TOM YHCIJIE HAaBBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMHU CpEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpeCc K OOyYeHHI0O M MO3HAHUIO, JI0O03HATEIBbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHONW M MCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popmMupoBaHus KYJIbTYPHI 310POBbS:

OCO3HAHHWE IEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOIIEHHMS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30IacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KU3HU;

5) TpynoBOro BoCHIUTAHUA:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHe K
TPyAy ¥ pe3ylbTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHHS
OpPEIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAaHHBIM BBIOOp WHIUBUIYaIbHOW TPACKTOPUU
IPOJOJDKEHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NESITCIbHOCTH U
pa3BUTHS HEOOXOMMBIX YMEHHH, TOTOBHOCTD a/1alITUPOBATHCS B IPOPECCHOHATIBHOI cperie;

6) IKOJI0OrM4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (PHU3MUECKOMY M TICUXHUYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUiI O€30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaKk)Ke B CUTYAIUX, YIPOXKAIOIIMX 30POBBIO M KU3HU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPHU H3YUYEHUU XUMHUH, JJs pelICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOH, [V ITOBBILICHNS YPOBHS dKOJIOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEICTBOM METOJ0B XMMHUH, 3KOJIOTMUYECKOT'O MBIIIICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLIMAJIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctraBe MeTampeaMETHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMHUPOBAHUA
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUHoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN M3 3THX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O



[EJIOCTHOW HAyYHOW KapTUHE MHpA, U YHHBEpCalIbHbIC yueOHbIE NEHCTBUsA (TIO3HABATENbHBIC,
KOMMYHHUKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIAHHPOBAHUIO U OCYIIIECTBICHHUIO YIeOHOM 1eATeTHhHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JefiCTBHS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHMsI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS TPU OCBOCHHUU 3HAHMI:
pacKpbIBaTh CMBICT XUMHYECKHX TOHSATUH (BBIIEISATH WX XapaKTepHbIC IPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTHUIMHU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENBbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMHYECKHX BEIIECTB U XMMHUYECKHUX peaklUi, yCTaHABIMBATh MPUYNHHO-CIICCTBEHHBIE CBSI3U
MEXy O0BEKTAaMHU U3YUCHHUS, CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTHBHBIC, NCTyKTUBHBIC,
10 aHAJIOTHH), eNIaTh BBIBOJbI U 3aKIIIOUCHUS;

YMEHUE MPUMEHSATHh B MPOLECCE MO3HAHUS MOHATUS (NIPEAMETHBIE U METANpPEIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, NpeoOpa3oBBIBATH MIMPOKO
NPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI 3JIEMEHTA),
xumMuueckass ¢GopMylia UM ypaBHEHHE XUMHYECKOW peakUWh — TpU pelIeHuUu YydeOHO-
MO3HABATENBHBIX 33/a4, C Y4ETOM OTHX MOJETBHBIX MPEICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKINi, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBCHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aeMbIX IIpOLEccaxX U SBICHUSIX.

ba3oBble ucciienoBare/bCKue AeMCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUSA, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

NpPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHW3aIlMM U MPOBEICHUIO YUEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBAThH €TI0
pe3ynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pPe3y/IbTaTaM IMPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
1 hOpM IIPECTABICHHUS, TTOJIyIaeMYIO U3 Pa3HBIX UICTOYHUKOB (HAy4YHO-TIOMYJISIPHAS TUTEpATypa
XUMHYECKOTO COJIEp)KaHMsI, CIpaBOYHBbIE MOCOOMs, pecypchl HWHTepHeTa), KpPUTHUYECKU
OIICHUBATH MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OpMALIHIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPU MOUCKe U 0TOOpe UHPOpMAIK 1
COOTBETCTBYIOIIUX JIAHHBIX, HECOOXOAMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTpeNIeIEHHOTO THUIIA, TPUOOPETEHHE OIbITa B OOJACTH HCIOIB30BaHHUS WH(OOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIAJIECHUE KYJIbTYPOU aKTUBHOTO HMCIIOJb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlIECHUs
uH(pOpMAILlMM W WJUTIOCTPUPOBATH peEIIaeMbIe 33/1a4yll HECJIOKHBIMH CXEMaMH, IUarpaMMaMu,
npyrumu popmamu rpa UKk U UX KOMOUHAITUSIMH,

YMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B MpOIEcCe y4EeOHOW U HCCIEI0BATEIHCKOM
JEeSATENIbHOCTH HHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJTHON CPEBI.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

yMEHUsl 3aJaBaThb BOMNpPOCHl (B XOJe Avaiora W (WiM) JOUCKYCCHU) TO CYIIECTBY
oOcyxxgaemMoll Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIIATh MOJyUYEHHbIE PE3YJIbTAaThl TI03HABATEIHHON JESTEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeJaTh NPE3CHTALUI0 PE3yJbTaTOB BBINOJIHEHUS XUMUYECKOTO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OIMbITa, JTAOOPATOPHOW pPabOTHI MO HCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);



yYMEHHsI y9eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIHHOU U
HCCJIEIOBATEIbCKON NIeATEIbHOCTH MpPU PEUICHUH BO3HHUKAIOMIMX NpoOjieM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIMS COBMECTHBIX ACHCTBUI, ONpeaeseHue KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIBLHO OMPENEISITh EeNH JACSITeIbHOCTH, IaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMPATH
HanOonee dS(QeKkTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M IEHCTBUN MpuU
BBITIOJTHEHUH 33JaHUl C Y4ETOM TMONYYCHHs] HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yjibTaTa 3asBJICHHON LENH,
YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPE/JIaraeéMble B YCIIOBUU 3aJIaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ydbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACpPKAHWS,
YCTaHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TpOorpaMMoi, BBIJCISIIOT: OCBOCHHBIC
oOydJalmuMuCcs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JeWcTBUM, crenuduueckue s
npeaMeTHo oOnacTu «XUMHS», BHUIBI ACSITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CHUTYaI[UsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHI: aTOM, MOJEKyJa, XUMUYECKHUIT
9JIEMEHT, [MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAsA H
HEOJTHOPO/IHASI), BAJICHTHOCTHh, OTHOCUTENIbHAs aTOMHas W MOJEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIo
DJIEMEHTAa B COCAMHEHHH, MOJISIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
3EKTPOOTPHULATENEHOCTD, CTENICHb OKUCIECHUS, XUMUYeCcKas peakius, Kiiaccupukanus
peaKuuii: peaklud COSAMHECHUS, PEAKIIUN PA3IIOKEHUs, PEAKIIUU 3aMEIEHUS, PEaKITIN
00MeHa, K30- U IHJIOTEPMHUYECCKHE PEaKIINH, TEIIOBOM 2P (HEKT peakiuu, siapo aToma,
DJIGKTPOHHBIN CIIOM aroma, aToMHas OpOWTalb, pajuyC aromMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAs KOBAJIEHTHAsl CBSI3b, MOHHAsSl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas 0 BelecTBa (IPOIEHTHAs! KOHIICHTPAIIHsI) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX MOHSITHH W MPUMEHATH ITH
MOHSITHSI TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

® CMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY U COCTaBlieHHST (OpPMYNl BELIECTB H
ypaBHEHUN XUMHUYECKUX PEAKIU;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX, CTETICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCJAMHCHUSX, MPUHAIICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o ¢opmyiaaM, BHA XUMHYECKOH CBS3U
(koBaJIeHTHAs! ¥ HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMbich [lepronnueckoro 3akona JI. M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE TMEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT MX
nonoxkeHus B llepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHHsI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;

® ONUCBIBATH U XapakTepu3oBaTh TabIMuHyr0 ¢opmy Ilepuonanyeckoil CHUCTEMBI
XUMHUYECKHX JJIEMEHTOB: pPa3linyaTh MOHATHS «TJaBHas moarpymma (A-Tpymma)» u
«mmobounas moarpynma (b-rpymma)», Mameie W OOJBIIME TEPUOABI, COOTHOCHUTH
0003HaYeHMsI, KOTOpbIe UMeIOTCs B Tabnuie «llepruogudeckas cucteMa XUMHUYECKUX
sneMmeHToB J[. 1. MenzaeneeBa» ¢ 4YMCIOBBIMU XapaKTEpPUCTUKAMU CTPOCHUS aTOMOB



XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsii sapa, OOIIee YHCIO JJICKTPOHOB H
pacnpeeseHne ux o 3IeKTPOHHBIM CII0SIM);

KIIACCHU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUCCKUE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOIIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONHWCAaHWE TMpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO I MOJISIPHYEO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (JOpMYJie COeTUHEHHS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XMMHUECKOH peakiny;

MPUMEHSTh OCHOBHBIC OTEPAIlUU MBICTUTEILHON NEATEeIhHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATU3allMI0, KIACCU(UKAIINIO, BBISBICHHE MPUYHMHHO-
-CIICZICTBEHHBIX CBSI3€ — JJIl M3YYEHUSI CBOMCTB BELIECTB M XMMHUYECKUX PEaKIIM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHUS  —  HAOMIOJAeHWe,  M3MEpeHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIN U MBICIICHHBIH );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XHUMHUYECKOW TIOCYIOH H  J1abopaTOPHBIM
o0opy/soBaHHEM, a TaKXe MpaBWIaM OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOMOpPOAAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONpEAEIEHHON MAacCOBOM JT0JI€H pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U TIPOBOJMTH XUMHUYECKUE IKCIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIEIOYCH U
KHCJIOT C TIOMOITBI0 HHAUKATOPOB (JTakmMyc, peHondTanent, METUIOpaHK U IPYTHUE).

K koHiy obydenust B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSTHHA: XMMHMUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peakuus, XUMHUYECKas
CBSI3b, TEIUIOBOU 3()(EKT peakiru, MOJIb, MOJISIPHBIM 00BbEM, PacTBOP, AIIEKTPOIIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIUs, peaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble M HEOOpaTHMBbIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAaKIUM,  OKHUCIHUTENb,  BOCCTAaHOBHUTEIb,
OKHCIICHHE M BOCCTaHOBJECHHE, AIOTPONUsS, aM(pOTEpHOCTh, XHUMHYECKas CBS3b
(koBaJIeHTHasl, HOHHAs, MeTalIM4yecKas), KpUCTAIMYecKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHYECKOH peakluu, MpeNeabHO I0IyCcTUMAas
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHMUYECKHUX MOHATUH M NPUMEHATH 3TU
MOHATUS MTPU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBlI€HUS (opMyn BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpENENATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKMX JJEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAIIECKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIacCy COeIMHEHHMH 1o (opmynam, BHI XMMHUYECKON CBS3U (KOBaJCHTHAsi, MOHHAs,
MeTaJlJIM4ecKasl) B HEOPraHWYEeCKUX COEAMHEHMSX, 3apsij HOHA IO XHWMHUYECKOU
dopmyie, xapakrep cpeabl B BOAHBIX PAaCTBOpPaX HEOPTaHWYECKHX COCIMHEHWUN, THUI
KPUCTAJUIMYECKON peMIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHUMAaHME: ONMCHIBATH U XapaKTepu3oBaTh TabmuuHyio ¢opmy [leproanueckoit



CUCTEMBl XHMHYECKHX DJIEMEHTOB: pa3inyaTh TOHATUS «TJaBHas moxarpynmna (A-
rpymmna)» u «mobounas moxarpynma (b-rpymma)», Mameie u OOJBIINE TIEPUOJIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCS B TMEPHOJUYECKOW Tadiuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsin Aapa, 00IIee YMCIo SJIEKTPOHOB U PACIPEICIICHUE UX 10 SJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U MX
COCIMHEHUH B MpEJeax MajbIX MEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HCOPTaHUYECKHE BEIEeCTBA, XUMHUCCKUE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOIIMX B PEaKUUU BEIIECTB, MO TEMJIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCIICHHUS XUMHYECKUX dJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) O0OmMMEe H crenuduueckue XUMUYECKHE CBOWMCTBA
IPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKAas ONMHUCAHNE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHYECKON TUCCOLUMAIIMU KUCIIOT, IEI0UYe U COJIeH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTrO 0OMEHa, ypaBHEHUS peaKIHii,
MOATBEPXKIAIOMIUX  CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHS, BO3MO>KHOCTH
MPOTEKaHUs XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTIF0 XUMUYECKOTO AJIEMEHTA Mo (JOpMYJie COeTUHEHHS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peakiny;

coONrofaTh mMpaBujia TMOJH30BAHUS XHMHYECKOM TOCYyIO U J1abopaTOpPHBIM
o0opy/soBaHuEeM, a TakKe MpaBuia oOpalleHuss C BEMIECTBAMU B COOTBETCTBUU C
UHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aAMMHAKa M YTIIEKUCIIOTO ra3a);

MPOBOAUTH PEAKIMH, MOATBEPXKIAAIONINE Ka4YeCTBEHHBIN COCTaB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJOpHI-, OpoMHI-, MOAMI-, KapOoHar-, ¢docdar-,
CWJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHMSI M HOHBI H3YYEHHBIX
METaJJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIEC ONEpPAllMU MBICIUTEIbHON NeATEeIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS CBOMCTB BELIECTB M XHUMHYECKUX PEAKLMM, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJEeHUEe, W3MEPEeHHEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaslbHbIA M MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ko €CTBO 4aco

Ne HaumeHoBanue pasngejioB u THHECTBO I K: po e IpakTiyeckue DJIeKTPOHHbIE (undposbie)
/ e orpa HTPOJIBHET TiecKkn o0Opa3oBarte e pecypc
n/n TeM MPOrpaMmbl Bcero paGOTLI paBoThI pa3oBaTrejibHbIE pecypChl
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE OHATHUSA

XuMusg — BakHasg o00JacTh

11 €CTEeCTBO3HAHUS noo ) bubnuoreka [HOK

’ MPaKTUYECKONW JIEATeTbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeEKa

12 BemectBa ©u  XuMHUYECKHE 15 | Bubnuoreka LHOK
’ peakIuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20
Pa3nes 2. BaskHelilmme npeacTaBuTe I HEOPraHMYECKHUX BeleCTB

71 Bo3nyx. Kucnopon. Ilonsarue 6 Bbubnnoreka HOK
) 00 oxcumax https://m.edsoo.ru/7f41837¢

25 Bonopon.Ilonstue o xkucnorax ] 1 bubnuotexa [HOK
’ U COMIAX https://m.edsoo.ru/7f41837¢

23 Bopna. PactBopsl. Tlonsitue 06 5 1 1 Bbubnnoreka LHOK
’ OCHOBaHHUIX https://m.edsoo.ru/7f41837¢

)4 OCHOBHBIE KJIaCChI 1 1 1 bubnuoreka HOK
’ HEOPTaHWYECKUX COCTMHCHHI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30
Paznen 3. Ilepuoauyveckmii 3axkoH u Ilepuogmyeckasi cucrema xumudeckux 3jieMeHToB . M. MengeneeBa. CTpoeHne aTromMoB.

Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€AKIHH

3.1

[lepuoauueckuii  3aKOH  H
[Tepuonnueckas cucrema
XuMu4deckux anementon 1. W.
Meniene-eBa. Crpoenue

Bubnuoreka LHOK
https://m.edsoo.ru/7f41837¢



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

aToMa
3.2 gﬁﬁfﬁ?ﬁfﬂo T 1 bubmmoreia HOK
BOCCTAHOBHTEIBHBIC PEAKILHI https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 15 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmotexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOTPAMME
9 KJIACC
KoanuecTBo yacoB JIeKTPOHHbIE
HaumenoBanue a3leJioB M TeM ugposbie
Ne i/ NporpaMMEl pa Beero Kontpoabubie IIpakTuueckue f)lépg)f OBAT e.])H,HH e
padoTsbI padoThI pecypes
Pa3nen 1. BemecTBO M XMMHYecKHe peaKIIun
11 [loBropenne u  yrayOiieHMe  3HaHUH 5 1 bubnuoteka [HOK
OCHOBHBIX pa3JIeloB Kypca 8 Kiacca https://m.edsoo.ru/7t41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [HOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS auccounaiys. g 1 | bubnuoteka [HOK
XUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7t41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M HX COeIMHEHUS
71 OO0mass ~ XapakTepuCTUKa  XUMHYECKHUX 4 1 bubnuorexa LHOK
aneMeHTOB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
22 omienos ViAdpymme Cepa n e 6 Bufmiorera LOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
2.3 OOmass  XapakTepucTUKa  XUMHYECKUX 7 1 bubnmoreka HOK



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

anemMeHTOB VA-rpynmsbl. A3ot, pocdop u ux https://m.edsoo.ru/7t41a636
COEIUHEHMS
N s il I 1 2 Bumorers 110K
’ N PYTIIBL. poa https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COSAMHCHUS
Hroro no pazneny 25
Pa3gen 3. MeTaJsIbI M X COETUHEHU S
. bubnuorexa HOK
3.1 Obuwe cpoficTea MeTayuI0B 4 https://m.edsoo.ru/7f41a636
. bubnuorexa HOK
3.2 Bakueiinme MeTauisl 1 X COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nes 4. Xumus u okpy:kapmasi cpeaa
4.1 BemtectBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 Eubmiorexa HOK
’ m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 Eubmiorexa HOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IIOYPOYHOE NIVIAHUPOBAHUE
8 KJIACC
No KoJsanuecTBo 4acoB Jara JeKTPOHHBbIe HU(pPOBHIE
11/-11 Tema ypoka Beero Kontpoabnbie IIpakTuueckue wysenus o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypchl
[Ipenmer xumuu. Ponp xumuu B Bubnuoreka 1HOK

JKM3HHU YeoBeka. Tema u B€IICCTBA

https://m.edsoo.ru/ff0d210c

IlosTue o0 MeTomax MO3HAaHHUA B 1

bubnmmoreka [HOK



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/ff0d210c

XUMHNHU

https://m.edsoo.ru/ff0d227¢

[TpakTrueckas padota Ne 1 «IIpasmta
paboTbl B 11a0OpaTOPUH U MPHUEMBI

bubnunoreka 1HOK

3 oOparieHus c 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrtele BemiecTBa U cMecH. CriocoObl bubnunoreka 1HOK
paszeneHus cMecein https://m.edsoo.ru/ff0d26ca
o
S bastereomic oweed (na npmnepe Bubmorera Lok
9 https://m.edsoo.ru/ff0d28¢c8
OYMCTKHU TTOBAPCHHOU COJIH )»
6 ATOMBI U MOJIEKYJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE  DJIEMEHTBL.  3HAKHU bubnmmoreka HOK
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U cnoXHBIE BELIECTBA Bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmmotexa LOK
https://m.edsoo.ru/ff0d2d50
3akoH MOCTOSIHCTBA cocraBa
10 BEIIECTB. XUMHUecKass QopMmya. bubnuoteka [HOK
BajleHTHOCTP aTOMOB XHMMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OrtHocuTenbHasT aToMHas  Macca. bubnmoreka HOK
OTtHocHTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas OJIs XUMHUYECKOTO Bbubnnoreka HOK
3JIEMEHTA B COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 Komuuecro BEIIIECTRA. Mob. bubnunoreka 1HOK
MousipHast Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKnue 1 XUMHUYECKHE SIBJICHUS. bubnmoreka HOK
XuMHU4ecKasl peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA MPOTEKAHUS bubnuotexa HOK

XUMHYECKUX PEAKIUn

https://m.edsoo.ru/ff0d3al6



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3a16

3akoH COXpPaHCHUSA MacCChbl BCHICCTB.

bubnmmoreka I[HOK

16 XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
| D o, s Bioras 1ok
5 . P https://m.edsoo.ru/ff0d5708
XUMHAYCCKUX PEaKIUi
1§ | poasu (covmmenus, pastowena buGorera LOK
peaid A > P ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
b wwconsuer. . Osotuene 1 BuGmoresa - LIOK
I AUCT. N m https://m.edsoo.ru/ff0d40c4
CHCTEMaTHU3allUs 3HAHUIM
20 KonrponbHast pabora Nel mo Teme bubnuotexa HOK
«BermecTBa 1 XUMHUYECKHE PEAKITAN https://m.edsoo.ru/ff0d4290
| B e en G e
Ayxa. poZL https://m.edsoo.ru/ff0d448e
mpocToe BeuiecTBo. O30H
| o smomeccas ol e
POz 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
33 aGopamopmn - npowmmeROCTH bubmorera LIOK
paTop p ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
TemmoBoit  3¢pdexT  XumMHUECKOU
24 peaKkuum, OHATHE 0 Bbubnnoreka HOK
TEPMOXHUMHUYECKOM YpaBHEHUH, K30~ https://m.edsoo.ru/ff0d4790
Y DHJOTEPMUYECKHUX PEAKIUIX
35 Sarpamene Boyxa. cocotn € ubmorera LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHHSI
[TpakTuueckas pabora Ne 3 mo Teme Eubmiorexa [TOK
26 «[Tonyuenue " coOupanue

KHUCJIOPO/JIa, U3YYEHHUE €T0 CBOMCTBY»

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

27 Bomopon — »neMeHT u mpocToe Bubnnoreka HOK
BeniecTBo. Haxoxenue B mpupoje https://m.edsoo.ru/ff0d4dd0
8 du3znueckue 1 XMMHUUECKHE CBOMCTBA bubnunoreka 1HOK
Bosopoaa. [I[puMenenne Bomopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHsiTHE O KMCIIOTaX U COJIIX bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrocoObl  TIONTyYeHUs BOJOpPOAA B bubnmnoreka HOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
o
31| lonyacre w cobupastae sonopons, Bubmxorexa LOK
. ’ https://m.edsoo.ru/ff0d4{42
M3y4YEHHUE €ro CBOHCTBY
37 Mossipubelii  00bEM  Ta30B.  3aKoH bubnuotexa HOK
ABoraapo https://m.edsoo.ru/ff0d542e
33| emecrma Tasa mo e mosecmony BuGamoreic LlOK
N https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
| Do s e e
N . https://m.edsoo.ru/ff0d5708
3aKOHAa O0BEMHBIX OTHOIICHUN Ta30B
35 du3nvecKkrue U1 XUMHUYECKUE CBONCTBA bubnmmoreka HOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaumii. IloHsTHE 00 bubnuoreka HOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona KakK pacCTBOPUTEID.
37 Hacpimienaple ¥ HeEHaCHIICHHEIE Bbubnnoreka HOK
pactBopbl. MaccoBasi 10Js BellecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTrueckas padora Ne 5 mo teme
38 «IIpuroroBienue pacTBOpOB c bubnuotexa HOK
ompeneaéHHONM  MacCcoBOM  JTOJIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
39 KonTtponpHast pabora Ne2 mo Teme bubnunoreka HOK



https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
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«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342

Oxkcuapl: cocTaB, Kiaccudukanms,

bubnmoreka I[HOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonmydyenne U XUMHYECKHE CBOM
41 le?cnyoq;;{bl)f OCIi(C)BHf)I; ° CTB; bubmmorexa HOK
’ https://m.edsoo.ru/ff0d664¢
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KIACCUPUKALINS, Bbubnnoreka 1HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue n XUMHUYECKHE CBOMCTBA bubnuoteka [HOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kmaccudukarms, bubanoreka I[HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 IlonyyeHue U XMMUYECKHUE CBOMCTBA bubnuotexa HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comn CpelHHe). HOMEHKJATypa
46 CHOCOGBI( pHOH.HyLIe)HI/ISI XI/IMI/I‘-IGC}E)I/IG’ bubmmorexa HOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnmoreka HOK
«OCHOBHBIE KJIAaCChl HEOPTAHHMYECKUX https://m.edsoo.ru/00ad9b7¢c
COCIUHECHUI
I'eneTnueckas BA3b MEX
48 K:I:a:caMzc ) CHeipraHquixﬁi bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCIMHEHHI
49 O000meHne W CcHUCTEMaTU3alus Bbubnnoreka I[HOK
3HAHUH https://m.edsoo.ru/00ad9cb2
KonTpoabnas T °3 10 TeMm
50 "C())CHSEHBIeaKH%Il):f; I?Ie(-lV[‘)l?aHI/I(‘)IeCIiI/Ii buGnuorexa HOK
o https://m.edsoo.ru/00ad9¢la
COCIMHEHHI
[lepBpie TOMBITKH KJIacCHU(DUKAINH Eubmiorexa [TOK
51 XHMHYECKHX 3JIeMeHTOB. IloHsaTne o

rpymmnax CXoJAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunoreka 1HOK

>2 XUMHYEeCKUX  sjaementoB  JI. . https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, rpyniibl, TOATPYIIIBI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atroMoB. CocTaB aTOMHBIX bubnuoteka [HOK
snep. M3oromsl https://m.edsoo.ru/00ada342
CtpoeHue »HIIEKTPOHHBIX O6OJIO‘IGI§ EHbmoTexa [IOK
55 aToOMOB 3JIeMeHTOB [lepuoanueckoit )
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepuctuka XUMHUYECKOTO
56 3JIEMEHTa II0 €ro MOJOXKEHHUIO B bubnmmoreka HOK
[lepuonnueckoit cucreme . MW. https://m.edsoo.ru/00ada824
Meunpgeneena
3nauenue Ilepumonmyeckoro 3akoHa
57 JUIS pa3BUTHUSI HAYKW W MPaKTUKHU. [ bubnuoteka [HOK
. MenneneeB — y4u€HbIH, eJaror u https://m.edsoo.ru/00ada96e
rpaxI1aHuH
53 DJIEKTPOOTPHULIATEIBHOCTh ~ aTOMOB bubnuoteka [HOK
XUMHYECKHX JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumMuueckas CBs3b bubmotexa HOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas mosspHas XUMHUYECKast bubnuoteka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrnas HEIOJISIpHAs bubnuotexa HOK
XUMUYECKast CBSI3b https://m.edsoo.ru/00adaab9
bubnunoreka 1HOK
62 Creneuy okucieHus https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuoteka [HOK
peaxkuuu https://m.edsoo.ru/00adb076
64 OKuCIUTEN ¥ BOCCTAHOBUTEIU bubnuoreka HOK
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https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adb076
g5 | Komoomues pobom 34 o rexe| [ e
' https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBubIii  ypok. OO0o0OmEeHNEe 1 bubnuoteka [HOK
CUCTeMAaTH3aIHsI 3SHAHHHA https://m.edsoo.ru/00adb33c
67 PesepBublii  ypok. OO6o00meHne u 1 bubnuotexa LHOK
cUCTEMATH3AINA 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBubIii  ypok. OO0o0O0mEeHNEe W 1 bubnuoteka [HOK
CUCTEeMaTH3alusI 3SHAHHHA https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB IIO 63 4 4
[MPOTPAMME
9 KJIACC
No Kosaun4yecTBo 4yacos Jata DJIeKTpPOHHbIe LH(ppOBBIE
u/n Tema ypoka Beero Kontpoabubie IIpakTuueckue W3ydeHus obpa3oBaTejbHbIe
padoTsI padoThbI pecypcnl
[Tepuonnueckuii 3aKOH.
| Ilepnonnueckas cucrema bubnuotexa HOK
XuUMHYecKkux dnemeHnToB  JI. WM. https://m.edsoo.ru/00adb59¢
MenneneeBa
2 caotions mamccxx snowenron | buGorera LOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus m HOMEHKIATypa 1 bubnuoteka [HOK
HEOPraHMYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xumMudeckodl CBSI3WM U THUIIBI 1 Bubnuoreka 1HOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbras padora Nel mo Teme
5 «IToBTOpEHUE u yrayoneHue 1 1
3HAaHUN OCHOBHBIX pa3/esioB Kypca
8 Kkiacca»
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Knaccudukanms XUMHYECKAX

bubnmmoreka I[HOK

6 peaKIuii o pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
Ioustu K TH XUMHYECKOU
7 peimumf. I%Of{ﬂ(”)FII?I(;CO FOMOFGHI?II():IXOI/I Bubmorexa LIOK
https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaAKIIHSIX
ITonstue 0 XUMHUYECKOM
aBHOBecuH. DaKTOPHI, BIUAIOLIHE
8 fla CKOPOCTb ngane)CK’oﬁ peaKII_IiII/II/I bubmotexa HOK
https://m.edsoo.ru/00adc28¢c
u MOJIO)KEHHE XAMHYECKOT0
paBHOBECHS
9 OKHCIUTEIBHO- bubnunoreka 1HOK
BOCCTAHOBUTEIIBHBIE PEAKITUN https://m.edsoo.ru/00adcade
Teopus AIIEKTPOITUTHISCCKOMN
10 ;[Hcfounaunn. CI/IJIBIfHe U ciaa0ble buGnuorexa HOK
https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HNoHHbIe ypaBHEHUS peaKUid bubmotexa HOK
https://m.edsoo.ru/00add448
XuMu4deckrue CBOMCTBA KHCIOT U
12 OCHOBaHHMH B CBETE IMPEIACTABICHUN bubnmnoreka HOK
00 AIEKTPOIUTUUECKON https://m.edsoo.ru/00add5d8
JACCOLMAIIAN
XUMHUYECKHA BOMCTB JIEl B
13 CBETE - gpe;c(;a;neznif o 00 bubmmorexa HOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUICCKON JUCCOITUAITUI
14 [TonsiTue o ruaponn3e conen Bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O000meHne #W  cucreMaTrh3alusg Bbubnnoreka I[HOK
3HAHUH https://m.edsoo.ru/00addd12
IIpakTuueckas abora Ne 1.
16 «l?emeHI/Ie C-)KCI;IepI/IMeHTaJIBHBIX bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a4»
17 Kontponbraas padora Ne2 mo Teme bubnuoteka I[HOK
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«INEKTPOTUTHYECKAS
IHACCOLAALUS. XuMHyecKue
peakIu B paCTBOpax»

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

OO01ast XxapaKTepuCTUKA raJIOr€HOB.

bubnmoreka I[HOK

18 XHUMHYECKHE CBOMCTBA HA IIPUMEPE https://m.edso0o.ru/00addfe?
XJIopa
XnopoBogopoa. ConsiHass Kuciaora

19 XHMII/)I%CII(II/IE cI1l30171CTBa HonyquHe, bubmmorexa L1OK

’ ’ https://m.edsoo.ru/00ade104
MIpUMEHEHHE
[IpakTuueckas pabora Ne 2 o Teme
20 «IPIOJIY‘-IGHI/IG Ic)OJI;IHOITI KHUCJIOTBI bubmmorexa L1OK
N . ’ https://m.edsoo.ru/00ade348
U3y4YeHHe €€ CBOMCTB
Boruncnenuss  mo ABHEHUSIM
21 XUMHYECKHUX PEAKIUU YIG)CJII/I OJIUH Bubmiorexa LOK
’ https://m.edsoo.ru/00ade488
U3 pEareHTOoB JlaH B U30BITKE

2 OO01mas XxapakTepUCTUKA IEMEHTOB bubnmoreka HOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(DUKAIIIH CEPHI.

23 Haxoxnenue cepsbl u eé bubnuotexa HOK
COEIMHEHNN B MPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPBI

B TPOCHU
24 gflgl?lq(e)ifg: a u meVH/II);):(:KIfe, bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
KCH/IbI BI. Hasi KHUCJIOT
25 gngngecxpclzp I/? P a;(I/IMI/I‘ICeC(I)U/Iae’ bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHEHUE
XUMHYECKUE PEAKLUH, JICKAIUE B
OCHOBE MPOMBIIIJIEHHOTO crocoda

2% IIOJIy4YEHUSI  CEPHOM  KHCIIOTHI. bubnuotexa HOK
XUMHYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpYy>Karolen cpeasl

COCAUHCHUAMU CEPhI
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Brruncnenune MacCOBOU 0TI

bubnmmoreka I[HOK

27
BBIX0/1a MPOJIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTUKA IEMEHTOB
VA-rpymmesl. A3zoT

28 acI poycl; aHeHue B  IIPUPO e, Eubmioreia HOK
paclpoctp PHpOZE, https://m.edsoo.ru/00adeeab
dusnueckue U XUMHUYECKUE
CBOIICTBa
A K K

29 x?ﬁaﬁic%neiioﬁc?gzﬂfocn HeeHI/IIZ bubmmorexa HOK

’ ¥ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
ITpax K 0
10| e wyone BuGanorexa LOK
yqv ’ ya https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A3oTHas KHCIOTa, €€ (pU3ndecKue u bubnunoreka 1HOK
XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH
aMMOHMS B KaUeCTBE MUHEPATbHBIX

32 00peHnit menqecxoe Eubmioreia HOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH Cpeibl
COEIUHEHHUSAMU a30Ta
dochop. Oxcu ochopa (V) u

33 @ocg)o pHaﬂ KI/ICJ)':[[OT(E (1)(%1351%5:1@36 " bubmotexa HOK

p N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MTOJYyYCHUE
Hcnonb3oBanue  ¢ocharos B

34 Ka4yeCcTBe MUHEPATbHBIX bubnuoteka [HOK
ynoOpeHuit. 3arpsizHeHUE https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hocdaTamu
Yraepo acCIIpOCTpAaHEHUE B

35 pu E g’ ’ (bIEquSCKHe u bubmmorexa 110K

PUpOIC, . https://m.edsoo.ru/00adfd9c
XUMHAYECKUE CBOIMCTBA
Oxcuasl yriepojaa, ux qmanuecxne Eubmiorexa [TOK
36 u XUMHUYECKUE CBOMCTBA.

DKOJIOTHYECKHUE poOJIEMBI,

https://m.edsoo.ru/00adfebe
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CBJA3aHHBIC C OKCHJAOM Yyrjepoaa
Iv)

37 VYronpHas KUCI0Ta U €€ COTH bubmotexa HOK
https://m.edsoo.ru/00ae006¢
[Tpaktrueckas pabora Ne 4 o Teme

33 "IlonryueHne  yriaekuciaoro rasa. bubnuotexa HOK
KauecTBenunas peakius Ha https://m.edsoo.ru/00ae027¢e
kapOoHat-uon"

[lepBoHavayibHple  TOHATHUSA 00
39 oprpaHI/IquKI/Ix BEIIECTBAX KaK o bubmmorexa HOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTIepoaa
40 Kpemuuii u ero coeguHeHus Bubmorexa HOK
https://m.edsoo.ru/00ae080a
[Ipaktuyeckas pabora Ne 5.

41 Pemenue AKCIEPUMEHTATbHBIX bubnuoteka [HOK
3aad 1o TeMe «BakHelmume https://m.edsoo.ru/00ae0bf2
HEMETAJUTBl U UX COCTUHEHUS
KontponbHas padora Ne3 mo Teme

42 «BachI){eﬁmne pHeMeTaJIJIbI U Hux bubmmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTUHCHHU S
O6mas XapaKTEePUCTUKA
XUMHYECKHUX 3JICMEHTOB —

43 MeETajI0B. MeTtammmdeckas CBSI3b U bubnmmoreka HOK
METaJuIn4YecKas KpHUCTaNTn4yecKas https://m.edsoo.ru/00ae103e
pemérka. Du3MUECKUE CBOICTBA
METaJIIOB
XUMUYECKHE CBOWCTBA METAJIOB.

44 DIIEKTPOXUMUYECKU I pan bubmmorexa LIOK

N https://m.edsoo.ru/00ael 156
HaMpPsDKEHUH METAIIJIOB
OOmme  crmocoObl  MONXy4eHUs
45 meTamioB. CnnaBel. BperaucneHus bubmmoreka HOK

o YpaBHEHUSIM XUMHAYECKAX
peaKkmuii, eclii OMH M3 PEarcHTOB

https://m.edsoo.ru/00ael 156
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COJIEPKUT IPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubnunoreka OK

47 [lenounpie meraLe! https://m.edsoo.ru/OanII_[4b2

48 OKcuapl M TUAPOKCHIBI HATPUS U Bbubnnoreka HOK

KaJus https://m.edsoo.ru/00ac14b2

49 [[lenoyHo3eMeNbHBIE METAUIBI  — bubnmnoreka HOK

KIBINAN 1 MarHui https://m.edsoo.ru/00ael 5e8

50 Baxuetimnine coequHeHns KaJbIUg Bubmiorexa LOK
https://m.edsoo.ru/00ael5e8

51 O6o6uvleHI/Ie A CUCTEMaTH3aINsA

3HaHUI

59 JKEcTkocTh BOOBI M CHOCOOBI €€ bubnunoreka 1HOK
YCTpaHCHHS https://m.edsoo.ru/00ac1886
| D Je o e T
" https://m.edsoo.ru/00aelaed

YCTpaHCHHS
. bubnmmoreka OK
>4 AmOMUHUT https://m.edsoo.ru/Oan%Ic64

55 AMdoTepHbIE CBOICTBA OKCHIA U bubnuoteka [HOK

THJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka OK
>6 Keneso https://m.edsoo.ru/OanII_[d86

57 Okcuapl, THAPOKCUABI H  COJIHU Bbubnnoreka HOK

xenesa (II) u xxenesa (I1I) https://m.edsoo.ru/00ae35e6

53 0606HuleHHe U CHCTeMaTH3allHs

3HAHUH
[Ipaktnueckass pabora No 7.
59 Pemenue AKCIIEPUMEHTATBHBIX bubnunoreka 1HOK

3a7a4 o TeMe «Baxueiniue
MCETAJIJIBI 1 UX COCAUHCHU S

https://m.edsoo.ru/00ae3de8
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Beluucnenuss 1mo  ypaBHEHUsIM
XUMUYECKUX PEAKIUH, €CU OJIUH

60 W3 PEarcHTOB JaH B HM30BITKE WA 1 Bubnnoreka I[HOK
COJICP)KUT TMpPUMECH. BrramcineHus https://m.edsoo.ru/00ael1750
MacCOBOW JOJM BBIXOJa TPOIYKTa
peaxuu

61 0606HuleHHe W cucTemMaTmaums
3HaHUH
Kontponbras padora Ned mo teme

62 «BaxHelmme MeTAIBI U UX 1
COCIMHEHUS»

63 BemectBa U MaTepUalIbl B 1 Bbubnnoreka HOK
MMOBCETHEBHOM )KM3HU YEIOBEKa https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE sarpssHenne bubnuotexa HOK
OKPY KaIOIIeH Cpebl https://m.edsoo.ru/00ae4270

65 Ponp XUMUU B pewenun bubnuotexa HOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270

66 PesepBubIii  ypok. OO0o0OmeHne u 1 bubnuoteka [HOK
CUCTeMaTH3aIusI 3SHAHHHA https://m.edsoo.ru/00ae0d0a

67 PesepBHblil  ypok. OO0oOmenue wu 1 bubnuotexa LHOK
cUCTEMATH3AINA 3HaHUI https://m.edsoo.ru/00adb33¢

68 PesepBubIii  ypok. OO0o0OmeHne u 1 bubnuoteka [HOK
CUCTeMAaTH3alusI 3HAHHHA https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB IIO 63

I[TPOIT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

METOAUYECKHUE MATEPHAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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