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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTI'O 001Ero 0Opa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTEeNbHOM MPOrpaMMbl OCHOBHOT'O
oOuiero oOpaszoBanusi, npexacrasieHHblx B PI'OC OO0, a Taxke Ha OCHOBE (enepabHOI
paboueil mporpaMMbl BOCIIUTaHUSA U ¢ YYETOM KOHLEMIMHU IPErojaBaHus ydeOHOro mpeamMera
«Xumus» B 00pazoBaTenbHbIX opranusanusax Poccuiickoit denepannu.

[IporpamMMa mo xumMuu Aa€T OpeACTaBIEHHWE O LENsIX, OOIed crpareruu oOydeHus,
BOCIIUTAHUA M PA3BUTHUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4YyeOHOro IpeaMeTa, yCTaHaBJIMBAET
00s13aTeNbHOE NPEIMETHOE COEpIKaHKe, IpelyCMaTpUBAET PAacIpeeleHUe ero Mo Kiaccam u
CTPYKTYPUPOBAHHUE I10 PA3ACIIaM U TEMaM IIPOrPAMMBI [T0 XUMHUH, OIPEIENISET KOJINIECTBEHHBIC
U KauyeCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCJIEI0BaTENbHOCTh
W3Y4YEHUS XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKU y4E€OHOIO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeensieT BO3MOXKHOCTH peaAMeTa Jis
peanu3anuy TpeOOBaHUIl K pe3ynbTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOTO 00I11€r0 00pa30BaHus, a TaKke TPeOOBAHUN K pe3ynbTaTaM 00yYeHUs: XUMHU
Ha YypOBHE LeNed H3yd4eHUus MpeaMeTa M OCHOBHBIX BHUJAOB Y4€OHO-TIO3HABATEIbHOM
JeSITEIbHOCTH 00y4aroIerocs o OCBOCHUIO y4eOHOTO COIepIKaHUS.

3HaHHE XUMUU CIIY>)KUT OCHOBOH 111 (POPMHUPOBAHUS MUPOBO33pEHHUS 00Yy4arOIIErocs, ero
MIPEJICTABICHUI O MaTepUAIbHOM €JUHCTBE MHpPa, BAXKHYIO POJIb UTPAIOT (hOpMUpPYyEMble XUMHUEH
MIPEICTABICHUS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpoOJEeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM U SKOJIOTHUECKON 0€30MacHOCTH, MPOOIEeM 3APaBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peajau3ald BO3MOXHOCTEH M caMopa3BUTHS U (OpPMUPOBaHUS
KYJIBTYpBI IMYHOCTH, €€ 0011ei U PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHpOBaHHE MBIIUIEHHUS] U TBOPUECKUX CIOCOOHOCTEN oOyuaromuxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOM  y4eOHOM  JeATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEZIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEIHEBHOMW JKM3HH, TaK U B
po¢eCCUOHAIBHON AEATENbHOCTH;

3HaKOMHUT CO CHeUu(pUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1LIE€JIOCTHOIO
B3IJIAJIa HA €AMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM JTAaloM B ()OPMHUPOBAHUHT
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00Y4atoLUXCs;

CHocOOCTBYET ()OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMSAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJAJ B JKOJIOTMYECKOE 0Opa3oBaHHE
o0ydJaronmxcs.

JlaHHble HampaBieHHS B OOYYEHHH XMMHU 00ECHEeUMBAIOTCS CHEUU(UKON CcOomepiKaHus
yuyeOHOro mpeaMeTa, KOTOPBIM SBISETCS IEJaroruuyeckd aJalnTUPOBAHHBIM OTpa)kKeHUEM
6a30B0Il HAyKH XMMUU HA ONpPeIeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUS OPUEHTHPOBAH Ha OCBOCHHE
00y4aroIMMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHUYECKON XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX OHATUN OPraHUYECKON XUMUH.

CrpykTypa comepkaHUsl MIPOrpaMMbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. CopepkaHue CKIAIBIBACTCS M3 CHUCTEMBI IOHATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl O NPUHIUIY IOCJIEJOBATEIbHOIO pPa3BUTHsA 3HAHMN Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUHN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUE€HHSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /J[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMMH;

— Y4EHHMsI O CTPOEHHH aToMa U XMMHUYECKOH CBSI3H;

— MpeJCTaBICHUN 00 AIIEKTPOIUTHUECKON TUCCOIHAIINH BEIIECTB B pAaCTBOPaX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATENLHO OT OJIHOTO YPOBHS K JIPyromy,
BBIMONHSS (YHKIMH OOBSICHEHHS WM MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHS U MOJTyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHE MNPOrpaMMbl IO XUMHH CIIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTaBIAIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOH IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHMSI K HAyYHOMY 3HAHUIO M METOZaM MO3HaHMs B Hayke. M3yueHue xumMuun
MPOUCXOJUT C TMPHUBJICUYECHUEM 3HAHUW U3 paHee M3YyYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knaccel» n «®usmka. 7 Kaacey.

[Ipu u3yyeHnn XuMUM IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HayKH KaKk
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM JEATEIBHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajJadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHUU
CUCTEMBl XMMHUYECKHX 3HAHMM — BaKHEHIIMX ()AKTOB, MOHSTHUH, 3aKOHOB M TEOPETHUECKHX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
MPUOOIIEHNN K HayYHBIM METO/IaM MO3HaHUS MIPU U3YYEHUH BELLECTB U XUMUYECKUX PEaKLUi, B
(¢bopMUpPOBaHMM ¥ PAa3BUTUU I[IO3HABATEJIBHBIX YMEHUH M HMX TNPUMEHEHUH B Yy4eOHO-
MO3HABATENBHON M y4eOHO-HCCIIeI0BATENbCKOM 1EATeIbHOCTH, OCBOCHUU NPaBUJI 0€30MacHOro
oOpallleHus C BEIIECTBAMU B TOBCEIHEBHOM KU3HU.

[Ipu u3ydyeHMHM XUMUU Ha YPOBHE OCHOBHOIO OOmIEro 0Opa3oBaHUs Ba)KHOE 3HAUYCHHE
npuoOpenu Takue e, Kak:

— (hopMHpoBaHNE MHTEIIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K caM000pa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIFHOMY TPUHSATHUIO pEIIEHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBHSIM KH3HH;

— HAIpaBJICHHOCTh OOYYCHUS HA CHCTEMAaTHYECKOE TPHOOIICHHE OO0yJalomuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTEJIIbHOM  JEATEIbHOCTH, HAy4dyHbIM  METOJaM  IIO3HAHUf,
(hOpMHUPYIOIIUM MOTHBAIIHIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— oOecrieueHHe YCIIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIOIIMMUCS OTIbITa
pa3HooOpa3HON N1eATeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl pa3IMUHbIX BUIOB JEATEIbHOCTH;

— GopmupoBanue o61el GyHKINOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHUBAThH SIBJICHUS OKPY)KAIOLIETO MHpPA, UCIONB3Yys 3HAHUS U
OMBIT, MOJIyYEHHbIE MpPH M3YyYEHUH XUMUHU, NPUMEHATh HMX NpPHU pEIIeHUd mpodiieM B
MOBCEIHEBHOM JXU3HU U TPYIOBOU JEATENBHOCTH,

— (hopMupoBaHue y 00y4arOMUXCsl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMaHHS [IEHHOCTH
XUMHUYECKHX 3HaHWM JJi1 BBIPAOOTKHU 3KOJOTHYECKHU LielecooOpa3HOro MOBEACHUS B OBITY U
TPYAOBON IEATEIBHOCTH B LEISX COXPAHEHMsI CBOETO 3I0POBbSl M OKPYKAIOIIEH NPUPOAHOMN
Cpelibl;

— pa3BUTHE MOTHBAIMH K O0YyUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHMS OOILEYESIOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouIIs M HANPABICHHOCTH JajbHEHIIIero 00 ydeHusl.



OO1ee yucino 4acoB, OTBEAEHHBIX I M3yYCHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocTaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIC XMMUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XHMHS B CHUCTeME HayK. Tema u
BemecTtBa. dusnmyeckue CBONUCTBAa BEHIECTB. ArperatHoe cocTosiHue BemecTB. [lonsatue o
MeTO/[ax MO3HaHusl B XUMUHU. UncThie BemecTBa 1 cMecH. CriocoObl pa3ienieHnst cMecei.

ATOMBI W MOJIEKYJIbl. XUMUYECKHE dIeMEHTbl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[IpocTble u cnoXxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass (opmyna. BaleHTHOCTb aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOoCTaBa BemecTB. OTHOCHUTENbHAsA aTOMHAas Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 105151 XMMUYECKOTO JIEMEHTA B COEIUHEHUH.

KommuectBo BemectBa. Monbs. MonsipHas macca. B3anmocCBA3b KOJIMYECTBA, MACChl U
YHclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacu€Tel mo opmynaM XMMHUUYECKUX COSTUHEHH.

dusnyeckue U XMMHUYECKHUE SIBIEHUS. XUMUYECKas peakius U €€ INpPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BEIECTB. XUMHUUECKHe ypaBHeHUs. Knaccupukanys XuMUUECKUX peaKiuii
(coennHEeHMS, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJOH, MpaBuWiIaMu pabOThl B JabOpaToOpuu U NMpUEMaMu
oOpamieHus ¢ ga0opaTOpHBIM O00OpPYJOBAHHMEM, HM3yYEHHE M ONHMCAaHUE (PU3MUECKUX CBOUCTB
00pa3IioB HEOPTraHMYECKUX BEIIECTB, HAOII0IeHnEe (Pr3ndecKkux (TUIaBIICHHE BOCKA, TASTHUE JIbA,
pacTHpaHue caxapa B CTYIKE, KHIICHHE M KOHJIEHCAIUsl BOJbI) U XMMHUUYECKHX (TOPEHHE CBEYH,
MIPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJIEHCTBHE MeJla C KUCIOTON) sIBJICHUH, HaOJIt0JeHHe
U ONHCAaHME TMPU3HAKOB MPOTEKaHWsI XHMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aMMOJICIICTBIE CEPHON KHUCIOTHI C XJIOpUIOM Oapusi, pasioxkeHue ruapokcuaa menu (1) npu
HarpeBaHWM, B3auMojeicTBHe xkene3a ¢ pactBopoM coimu menu (), m3ydenume crmocoGoB
paszienieHus cMeced: C IOMOIIbI0 MarHurta, (QUIbTPOBAHME, BbINApUBAaHUE, JAUCTUIUIALNSA,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKM TOBAPEHHOW conM, HAONIOIEHHE U OINHCaHue
pe3yJIbTaTOB IMPOBEIEHUS OIbITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHHUS Macchl, CO3JaHME
MOJIeNIe MOJIEKYI (ITapOCTEPKHEBBIX ).

Ba:kueiinue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3ndecKue 1 XMMHUIECKHE CBOMCTBA (pEaKIuu TOPEHHUS).
Oxcunpl. Ilpumenenue kuciaopoga. CrnocoObl TOJTy4eHHUs KHCIOpoAa B JIabOpaTopuu U
poMblIIeHHOCTH. KpyroBopoT kucinopoaa B npupone. O30H — auioTpomnHasi MOAU(pUKALUs
KHCJIOPO/IA.

TennoBoil 3¢p¢peKkT XUMHUECKOW peaklud, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUYECKHE peakUuu. TOomIuMBO: Yroib W MeTaH. 3arps3HEHHE BO3/yXa, YCHJIEHUE
MApHUKOBOIO A eKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue BoaOpoAa B NPHUPOJE,
(u3nueckue u XUMHUYECKUE CBOWCTBA, MPUMEHEHHeE, ClIoco0bl nonydeHus. Kucnotsl u conu.

MossipHblii 00bEM ra30B. Pacu€Thl 10 XUMHUUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBIIEHHBbIE pacTBOpPBI. PacTBOpHMMOCTh BellecTB B BojJe. MaccoBasi 10Js BELIECTBA B
pactBope. Xumuueckue cBoiictBa BoAbl. OcHOBaHUA. Poilb pacTBOpOB B IpHUpOJE U B JKU3HU



yenoBeka. KpyroBopor Boawsl B mpupoje. 3arpsi3HEHUE MNPUPOAHBIX BoA. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukauus neopranmdyeckux coeanneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
cojeoOpa3zymomie (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpazyrone. Homenknarypa
okcu10B. OU3NUecKre U XMMHUYECKHe CBOICTBa Okcu10B. [losyueHrne okCuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmatypa ocHoBaHui. PuU3M4YecKMe M XMMHYECKHE CBOMCTBA OCHOBaHuM. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. @U3N4YecKue U XUMHUUECKHE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekeroBa. Ilonydenne Kucior.

Comu. Homenknartypa cosneil. @uzndeckue M XUMUYECKUE cBoWcTBa cosel. [lomydenue
COJICH.

['enernueckas cBA3b MEXKAY KjaccaMl HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepuMeHm:

KayeCTBEHHOE OIpEJIeJICHUEe COACP)KaHUs KUCIOpOoaa B BO3JyXe, MOJydeHue, coOupaHue,
pacno3HaBaHUE M HM3YyYEHHUE CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aUMOJEHMCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHS W MpEKpaIleHHus TOopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMyd OKCHIOB U ONKMCAHHE WX CBOICTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWCTB BOjOpoja (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOXXHO MCITIOJIb30BaHME BHEOMaTepHalioB), HaOIr01eHHEe 00pa30B BEIIECTB KOJIMYECTBOM
1 Monb, HccnenoBaHue OCOOEHHOCTEM pacTBOPEHUS BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/llaMd (HATpUEeM U KaibliieM) (BO3MOXXHO HCIIOJIb30BaHUE
BHUJIEOMATEPHUAIIOB), UCCIE0BaHNE O0pa3l[0OB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEJIO0Yel, M3ydyeHue
B3aumoieiicTBust okcuna menu (Il) ¢ pacTBopoM cepHOl KHUCIOTBI, KHUCIOT C MeETallJlaMH,
peaKuuii HEUTpalIu3aluu, MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baknenmue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanveckuii 3axkon u Ilepumonnyeckasi cucrema xummu4yeckux jiemenros /[, U.
MenpaeseeBa. CtpoeHne aToM0OB. XUMHYeCKasl ¢BA3b. OKUCINTEIBHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKH KJIACCU(UKALMKA XUMHYECKHX dyeMeHTOB. [loHsiTHe o rpynmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U MIETIOYHO3EMENbHBIE METAJIIbl, TaJOTeHbI, THEPTHBIC Ta3bl).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHU/IBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHU4YecKux »daeMeHtoB J[. U.
MenneneeBa. Koporkonepuoanas u JumHHONEpuoaHas ¢opmbsl lleproanyeckoid cucTEMbl
xumuueckux siiemeHToB J[. M. Menneneesa. Ilepuonst u rpymnmbl. DHU3WYECKHN CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX snep. M3ortombel. Onextponbl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEpBhIX 20 XUMHUUYECKHX 31eMeHTOB [leproandeckoil CUCTEMBI
J. W. MengeneeBa. XapakTepUCTHKAa XHUMHUYECKOTO 3JEMEHTAa IO €ro IMOJIOKEHUI0 B
[lepnonnueckoii cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTU W3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOJaM.



3nauenue Ilepuonnueckoro 3akoHa u [leproguueckoil CUCTEMBI XMMHUECKHUX JIEMEHTOB
JUISl pa3BUTUA HayKH U npakTuku. [[. M. Mennenees — y4€HbIl U IpakJaHUH.

Xumunyeckas CBS3b. KoBasienTHas  (mosiipHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKHUX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp  okucneHusi.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [Iponeccel
OKHCJICHHUS U BOCCTaHOBJICHUs. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3lOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HIPOKCH]IA
LIMHKA C PAacTBOPaMH KHCJIOT U ILIEJIOYEH, IPOBEACHUE OINbBITOB, WILIIOCTPUPYIOIIMX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHUE, PEAKLINU PA3JI0KEHUS, COETUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMUU B 8 KJlacce OCYIIECTBISETCS
4yepe3 HCIOJb30BaHHWE Kak OOIIMX €CTeCTBEHHO-HAyYHBbIX [OHATUH, TaK U IOHATHI,
SBJIAIOIIMAXCS. CACTEMHBIMU ISl OTAEJIBHBIX IIPEJMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-HAYYHbIE IIOHATUS: HAay4dHbIH (DakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHalM3,  CHUHTE3,  KiacCUpUKauus,  NEepPUOJUYHOCTb,  HAOIIOJEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHNE, U3MEPEHNE, MOJIEIb, SIBIICHHE.

®dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaANOaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUYECKUH 3apsjl, BELIECTBO, TeNo, 00BbEM, arperaTtHoe
COCTOSIHME BEIEeCTBa, ra3, (hpU3NyYecKHe BETUYMHBI, €IMHUIBI W3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpasbl, TOpPHBbIE MOPOJBI, MOJE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peakuus

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrtema XxuMuueckux »dieMmeHtos /J[. .
Menpeneea. CTtpoeHHE AaTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalus, KaJbLUs U UX COEJUHEHUH B COOTBETCTBUM C
IIOJIO’KEHHUEM DJIEMEHTOB B lleprnonndeckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMUYECKOW CBS3M. THIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKONM PEIIETKM M BHJA XUMUYECKOU
CBSI3H.

Knaccudukanus M HOMEHKJIATypa HEOPraHHYECKHUX BeLIeCTB. XHMMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3jIMYHbIM KJlaccaM HEOpPraHMYECKHUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XMMUYECKHX pEaKLUi MO Pa3IMYHbIM MPHU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, N0 H3MEHEHHMIO CTEleHen
OKHCJICHHSI XUMHYECKUX DJIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHUIO KaTajlu3aTopa). DK30- U
SHAOTEPMHUUYECKHUE PEAKIMH, TEPMOXUMHUECKUE YPaBHEHUS.

[Tonsitue o ckopoctn XuMHUecko peakiuu. [loHsTHE 00 OOpAaTUMBIX M HEOOPATHMBIX
XMMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TIeTepOoreHHbIX peakuusax. [lonstue o
karanuse. [loHstne o xumuueckoM paBHOBecHU. DaKTOpbI, BIUAIOIIME HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, JJIEKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBleHHE YPABHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCI0JIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPONUTHL. KaTnonsl,
aHUOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHJAMU XHMHUYECKOH CBS3U.
Crenenp aucconuanuu. CUIbHbBIE U CJIa0ble 3JIEKTPOJIUTHI.

Peakuun moHHoro oOMeHa. YCIOBUS MPOTEKaHUs peakldii HOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBoicTBa KHCIIOT, OCHOBAHMHA M COJEH B CBETE
IPEICTABICHUH 00 H3JIEKTPOJUTHUYECKONW nucconuanuu. KauyecTBeHHbIE peakiMu Ha HOHBI.
[TonaTHE O TUIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOZAEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METAJUIOB M HEeMeTauloB (rpadura W aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHS),
HCCJIEIOBAaHUE 3aBHCHMOCTH CKOPOCTHM XMMHYECKONM pEakIMU OT BO3JIEHCTBUS Pa3IMYHBIX
(akTOpOB, MCCIIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLUAINN
KHUCJIOT, IIeao4ed M coieil (BO3MOXKHO HCIOJIB30BaHUE BHUAECO MATEpUANIOB), IPOBEICHHE
OIBITOB, WUTIOCTPUPYIOIUX NPU3HAKU NPOTEKaHMs peakUuil MOHHOro oOMeHa (oOpa3zoBaHME
ocajJka, BBIJCJICHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakUuu pas3iokKeHHs, COCAUHEHHMS),
pacro3HaBaHHE HEOPraHMYECKHX BEILIECTB C IOMOIIBIO KAadyeCTBEHHBIX DPEAKLIMN Ha HOHBI,
pelIeHne HKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemertaJsibl M MX coeJUHEHUS

OOmast xapakrepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKUE CBOICTBa Ha IpuMepe Xjopa (B3aMMOJIEHCTBHE C MeTaUlaMH, HeMeTaslaMi,
menoyamu).  XsopoBopopoa. ConsHas —KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJy4eHHE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJI0poBOAOpO/ia Ha OpraHu3M desioBeka. Baxueiue Xmopuasl
U UX HaXO0XJICHHUE B IPUPOJIE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3nyeckue CBOMCTBA MPOCTBIX BELIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBomopoJ;, CTpoeHue, (U3NYeCKHe M XHUMHUYECKHe CBOWCTBA. OKCHIBI Cephl Kak
IIPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (QU3NYECKHEe M XMMHUYECKHE CBOICTBa
(oOmue Kak MpencTaBUTENs Kiacca KUCJIOT M creuuduueckue). XHUMUYECKHE pPEaKIMy,
JeXallie B OCHOBE IPOMBIIIIEHHOIO croco0a MoiydeHus cepHo KuciotThbl. [lpumenenue
cepHoi KucnoTsl. ColM CepHOM KUCIOTHI, KaUeCTBEHHAs peakuys Ha cyabdaT-uoH. Haxoxnenue
ceppl U €€ COEQUHEHHH B npupoAc. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenbl
COEJIMHEHUSIMU Cepbl (KHCIOTHbBIE IOKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCIEHHA. A30T, pPACIpPOCTpaHEHHE B IpHUpoJe, (GU3NYECKUe WU
XUMHYeckre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3HUecKue 1 XuMHUUECKUe
CBOICTBa, nonyyeHue u npumeHeHue. Conu aMMOHMsI, UX (PU3HUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHHE,
¢usnyeckue M XHMMHYECKHE CBOMCTBa (0OlIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckne). Mcnoiap3oBaHWE HUTPATOB M COJEH aMMOHHS B KadeCTBE MHHEPAIBbHBIX



ynoOpeHuii. XuMU4ecKoe 3arpsisHeHHEe OKpYKarollled cpebl COeIMHEHUSAMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3yXa, MOYBBI W BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAINNA
dbocdopa, puznveckue u xumudeckue cBoiictBa. Okcupa docdopa (V) u dhochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, monyueHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEPATBHBIX yI00pEHUIA.

Obmas xapakTtepuctuka smeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHS AaTOMOB,
XapaKTepHbIE CTENIEHH OKHCIEHHS. YTJIEPOH, aJUIOTPOMHbIE MOIU(DUKAIIUH, PACIPOCTPAHEHUE B
npupoje, pu3nueckne 1 XUMUYECKHe CBOMCTBA. AncopOumsi. KpyroBopot yriepona B mpupoe.
Oxcupsl yriaepoaa, ux GU3NYecKUe ¥ XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIC OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. JKOJIOTHYECKHEe MPOOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a INI00AIbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3QekT. YronbHas Kuciora u eé
comu, UX (pu3MYecKre M XMMHUYECKHE CBOWMCTBA, MOJIyueHHWE W TpuMeHeHue. KauecTBeHHas
peaknust Ha  KapOoHar-MOHBL ~ Vcmomb3oBaHwe ~ kapOoHAaToB B OBITY, MEAMIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHayanbHbIE MOHSATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIUWHEHHSIX yIriepojaa
(MeraH, STaH, STHWICH, alETHJIEH, JTAaHOJN, TJWIEPHH, yKCycHas Kuciora). [Ipupomnsie
WCTOYHUKU YITIEBOAOPOJOB (yroib, MPHUPOAHBIN Ta3, He(dTh), MPOAYKTHl HX MepepaboTKH
(6eH3uH), UX poJib B OBITY M MPOMBIIUICHHOCTH. [IoHATHE 0 OMOTOrMYeCKH BaKHBIX BEIIECTBAX:
KHpax, Oelkax, YrieBoJaX — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaibHOE €IMHCTBO
OpPraHHYECKHUX M HEOPTaHMYECKHX COSTUHEHUIA.

Kpemunmii, ero ¢usndeckne W XWMHUYECKHE CBOMCTBA, MOJYYCHHWE W MPHUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmue mnpeactaBieHuss o6 okxcuume kpemuus (1V) u
KpeMHUEBOH kucioTe. CHIIMKATHI, UX UCIIOIH30BAHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiiime
CTPOUTENFHBIE MaTepualbl: KepamMHuKa, CTEKJIO, ILIEMEHT, O0eToH, ene300eToH. [Ipobiembl
0e30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00pa3loB HEOPTaHMUYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEIACHUE
KAaueCTBEHHBIX peaklWi Ha XJOPUA-UOHBI M HAONIOJEHHE MPU3HAKOB UX MPOTEKAHHUS, OIBITHI,
oTpaxkaromue (GU3MYECKUe M XUMHUYECKHE CBONCTBA TaJlOre€HOB U MX COCIUHEHH (BO3MOXKHO
WCIIOB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMIICHHE C OO0pa3laMu XJIOPHAOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEpHAIOB), HAONIOJIEHHE TMpollecca OOyrIMBaHUA  caxapa TMOJ  JeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YYCHHUE XMMUYECKUX CBOMCTB pa30aBICHHONW CEpHOM
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONIOJIeHHE MpHu3HaKa eé
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3NYECKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M MX COCAMHEHUU
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (pocopHBIX yaoOpeHui,
MoJIyueHue, coOMpaHue, paclo3HAaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX peakuid Ha HWOH aMMOHUsA U Qocdar-noH W U3YYCHHE TPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPHUPOBAHHOW Aa30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
HCIIOJIb30BAaHNE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJEIEN KPUCTAJUIMUECKHUX PELIETOK aiMasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTIIEM M YCTPOWCTBOM MPOTHBOra3a, MOJIy4YeHHE, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOWCTB YIJICKHCIIOTO Tra3a, NMPOBEJCHHE Ka4eCTBEHHBIX PEaKIMi Ha KapOoHAT U
CWJIMKAT-MOHBl W HW3Y4YCHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOIYKIHei
CWJIMKAaTHOW TPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTANBHBIX 3a/ad Mo Teme «Bakneiime
HEMETAaJUIbl U MX COSTUHEHHS.



MeTaibl M X COeIUHEHUS

OOmass xXapakTepUCTHKA XHUMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nonoxeHus B [lepuonnueckoil cucteme xumudyeckux 3iaeMeHToB /. . MenneneeBa u cTpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAJUIMYECKas KpUCTajuiMuecKas
peméTka. DJNeKTPOXUMUYECKUM psAJ HaNpsHKeHUH MeTauioB. Dusnmyeckne M XUMUYECKHE
cBoiictBa MeTaysioB. OOmIMe crocoObl MmoydeHuss MeTauioB. [IoHsATHE O KOPPO3UU METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Kopposun. CIUiaBkl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIIIJICHHOCTH.

[{erounble MeTAILIBL: TIOJI0KEeHUE B Ilepronueckoi cucteMe XMMUYECKUX 3eMeHTOoB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXxOXieHUE B npupoje. Ou3nueckue U XUMHUYECKUE
cBoiicTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kaius. [Ipumenenue
LIEJOYHBIX METAJUIOB U UX COCIMHEHUI.

[[{esrouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: IonoxxeHue B Ilepuoamueckoit
cucteMe xumudeckux 3neMmeHToB [[. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HaXOXKIECHUE B
npupoge. dusnyeckue ¥ XUMUYECKHE CBOMCTBA MarHus M Kajablus. BakHeHue cOequHEHUs
KaJblus (OKCHJI, TUIPOKCH, coiH). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nonoxenue B Ilepuoanueckoil cucrteMe xumudeckux snemeHtoB . .
Menaeneesa, CTpOEHHE aTOMa, HaxoxXAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
aTIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCU/IA U THAPOKCU/IA ATFOMUHUS.

Kenezo: mnonoxenue B llepuogumyeckoit cucreme xumuueckux osaemeHtoB JI. M.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupoje. Pu3ndeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcunbl, ruapokcuansl u comm xene3a (1) m xemesa (ll), ux cocras, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMM METa/lIOB M CIUIaBOB, UX (PU3UYECKHMMH CBONCTBaMH,
W3Y4YEeHHE PE3YNIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIONH30BAHHE BUACOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHNE
BUJICOMaTEpPHAIIOB), HCCIIEJOBAaHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs JKeleza B
KUcioposie  (BO3MOXHO  HCIIOJB30BAaHHME  BUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHMs, KaJbllvs, alIOMUHUS, [TIMHKA, xene3a (I1) u xenesa
(1), menu (1), HaOrOIEHUE ¥ OMMCAHUE TPOILIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJlusl U KaJbIHs (BO3MOXKHO HCIIONB30BAaHUE BUIACOMATEPHAIIOB), HCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/IA AIFOMUHUS U THIPOKCUA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHelime MeTaibl U UX COSUHEHUS».

XuMus 4 OKpy:Kaomas cpeaa

BemectBa u Marepuainsl B MOBCEJHEBHOW KU3HU YellOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuuii B ObITy. [lepBas moMomb NpU XUMHUYECKUX OXKOTrax u
OTPAaBIICHUSIX.

XUMUYeCcKoe 3arps3HEHHE OKPYKaroIIel cpe/sl (MpeaenbHas JOMyCTUMasi KOHIIEHTpalus
Beriects, naiee — [1/1K). Poibs XxumMuu B pemieHun 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuit IKcnepumenm:

u3y4eHue o0pasioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHBIE MATEPHATIBI).

Mesicnpeomemmuie ceazu

Peanuzanust MeXnpeaAMETHBIX CBS3€H MPU M3YYEHUH XMMHUHU B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 WCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK U TOHATHI,
SIBJISTFOLLIMXCSl CHCTEMHBIMU JIJIS OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.



OOmue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAy4HBIH (akT, THIOTE3a, 3aKOH, TEOpPHs,
aHaIn3, CUHTE3, KJ1accuukanus, IEPUOJUYHOCTD, HaOIoIeHuE, OKCIIEPUMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

®dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI, H30TOIBI,
PaaAOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/I‘IeCKI/II\/JI 3apsn, IIPOBOIHUKU, MOJIYIIPOBOAHHKH,
TVDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, Ta3,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAs PEMIETKA, CIUIAaBbl, (U3UUECKHE BEITHMYUHBI,
SMHHIIB H3MEPECHHSI, KOCMUYIECKOE TTPOCTPAHCTBO, IIAHETHI, 3BE3 b, COHIIE.

buonorusi: ¢orocunTte3, npixaHue, Ouocdepa, IKOCUCTEMa, MUHEPAIbHBIC YIOOPCHHS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaIb, TOPHBIE TIOPOJABI, TOJE3HBIE
HCKOMaeMbIe, TOIIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE pPE3ylIbTaThl OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0Opa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ OOYYCHHS XUMHUHU B €MHCTBE YICOHON U BOCIIMTATEIBLHOU JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMU  POCCHUUCKHUMH  COLMOKYIBTYPHBIMH H  JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMA B OOIIECTBE MPAaBWJIAMA M HOPMaMH TTOBEJACHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHMS, CAMOPA3BHUTHUS M COIIMATM3AIMHA 00yIarOIIUXCS.

JIMYHOCTHBIE PE3YyNIbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIIMH M pacIIMpEHUE OIbITa JCATCILHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoTHYeCKOro BOCIUTAHUA:

IIEHHOCTHOTO OTHOIICHHS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY
HACJEMI0, TOHUMAHMS 3HAYCHUS XUMHYECKOW HAyKHM B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHON HH(OPMAIUCH O MEepPeIOBBIX JOCTHKCHHIX M OTKPBITHSIX
MHPOBOH M OTEUECTBEHHOW XMMHH, 3aHHTCPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 yCTpPOWCTBE
MHUpa 1 00IIECTBa;

2) rpaskIaHCKOI0 BOCTIMTAHUSI:

MPEICTABIEHUs] O COLMATBHBIX HOpPMax M MpaBHIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHUBE, KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B 00IIIECTBEHHO MTOJIC3HOM,
y4eOHOUCCIICI0BATEIbCKOM, TBOPYECKOH M JAPYrUX BHJAX JACSITCIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HO COBMECTHOM e TEIHHOCTH MPH BBIMOJHEHUN YYeOHBIX, TO3HABATENBHBIX 3a/1a4,
BBITIOJTHCHUHM XUMHYECKHX JKCIEPHUMEHTOB, CO3JaHUM YYCOHBIX TIPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHIO ¥ B3aWMOIIOMOIIA B IPOLECCe ITOM y4EOHOW IEATCIIBHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBENEHUE M TIOCTYNKH CBOMX TOBApHIIEH C TMO3UIMKA HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIICICTBUH IMTOCTYITKOB;

3) HEHHOCTH HAYYHOr0 IMO3HAHMSA

MHPOBO33PEHUECKHE  TMPEACTaBICHUS O  BEIIECTBE W  XUMHYECKOH  peakIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTaBJISIONIUE OCHOBY JUIS
MOHMMAHMUS  CYI[HOCTH HAyYHOW KapTHHBI MHpa, NPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJIBI, B3AaMMOCBS3SIX YEJIOBEKa ¢ MPUPOTHON CPEIoid, O posin
XHUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHUU 1O XUMHH,
HEOoOXoIUMBIe JJii OOBSICHEHUs HAOIIOMaeMbIX TIPOIECCOB W SBJICHHWM, TTO3HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATEICKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIIBHON PadOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON IUTEPATypOU, MOCTYHMHBIMU TEXHUYECKHUMH CPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOYy4eHHI0 M TO3HAHHIO, JIF0OO3HATETHbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHOW M HMCCIIEOBATEIHCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIIPABJICHHOCTH U YPOBHS OOyUYCHHS B TaIbHEHIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KWU3HHW, OCO3HAHUE IOCICACTBHA M HENPHITHE BPEIHBIX
MPUBBIYEK (YMOTPEOIEHUSI AJIKOTOJsl, HAPKOTHUKOB, KYpPEHHs), HEOOXOJUMOCTU COONIOICHUS



MpaBmwI 0€30MAaCHOCTU TMPH OOpallleHHH C XMUMHYECKUMHU BEIIECTBAMHU B OBITY U pealbHOMN
KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTHIECKOMY M3YUEHHUIO MPodecCuil U Tpyaa pa3indyHOro poja, YBaXKEHHE K
TpyAy H pe3yibTaTaM TPYAOBOW JEATEILHOCTH, B TOM 4HCIE Ha OCHOBE NPHUMCHEHUS
MpEeIMETHbIX 3HAaHUM 10 XWUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYATbHOW TpPAECKTOPUU
MIPOJIOJKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEITHOW MPO(hEeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IKOJIOrHYeCKOr0 BOCITHTAHHA:

9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHHS, MOHMMAHHE LIEHHOCTH 3JJ0POBOTO0 M 0e30macHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BEIleCTBAMHU,
a TaKK€ B CUTYaIIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MMOJlydaeMble TPU H3YYCHUM XHMHH, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaoIel MPUPOAHON CPeloil, ISl OBBIIICHUS YPOBHS SKOJIOTHUYEeCKON
KYJIbTYpPbl, OCO3HAHUS TI00ATILHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MyTeH MX PemIeHUs
MTOCPEJICTBOM METOJIOB XHUMHH, YKOJIOTHYESCKOTO MBIIIICHHSI, YMEHHS PYKOBOJICTBOBATHCS UM B
MO3HABATEIHHON, KOMMYHUKATUBHOM U COIMAIbHOM MPaKTUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPe3ylbTaTOB BBIICISAIOT 3HAUMMBbIE 7S (OPMUPOBAHUS
MHPOBO33pEHUs OOIIEHAYYHBIE MOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNOTe3a, (aKT, CUCTeMa,
MPOIIECC, PKCIIEPUMEHT U APYTroe.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIeOHBIX
MpeMeTax M MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MIPEICTABICHUE O
I[EJIOCTHOM HayYyHOW KapTHUHE MHpa, U YHHBEpPCalbHbIC y4eOHbIE NelicTBUs (IO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIC), KOTOpBIE OOecrednBaroT ()OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM eATeIbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jioruyeckue JeiCTBUA:

YMEHHSI HCIOJb30BaTh MNPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHUM:
pacKphIBaTh CMBICT XHUMHUYECKHX TMOHATHH (BBIOSISITH WX XapaKTEepHBIE IPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTrUMH MOHSATUSMU), UCIIONbH30BATh MOHATHS AJs1 00BSICHEHUS
OTIENbHBIX (DAaKTOB M SBJIICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM M KiIacCUpUKALUU
XUMHYECKHUX BEIIECTB M XMMHYECKHUX PEAKIUH, YCTAHABIUBATH MPUIHHHO-CJIC/ICTBEHHBIC CBS3H
MeX1y OOBEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKHUE pacCykIeHus (MHAYKTUBHEIC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHE MPUMCHSITH B IMPOIECCEe TO3HAHUS MOHATHS (MPEIMETHBIC W METApPEAMETHEIC),
CUMBOIIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa3oBBIBATH HIMPOKO
MPUMCHSIEMBIE B XUMHH MOJICTIbHBIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckas ¢opMmylia M ypaBHEHHE XUMHYECKOW peakuud — TpU pelleHuu YydeOHo-
MO3HABATENBHBIX 33/7a4, C Y4€TOM OTHUX MOJAENBHBIX MPEICTAaBICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECCTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XMMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUMHHO-CIICJICTBEHHbBIE CBSI3H U
MIPOTUBOPEYHS B H3y4aeMbIX MIPOIECCaX U SBICHHUSIX.

Ba3oBrble uccienoBareibcKue 1edCTBUS:



YMEHHME MCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCH! B KAUECTBE HMHCTPYMEHTAa IO3HAHUSA, a
TaKK€ B KadeCTBE OCHOBBI i (POPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JJ0M MPOIIECcca, CAaMOCTOSATEIbHO IPOrHO3UPOBATh €TI0
pe3yibTar, (GopMyIMpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHOIO OIIBITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmaumneii:

yMEHUE BbIOMPaTh, AaHATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMALIMIO PA3IUUHBIX BUI0B
1 GOpM IpeICTaBICHUS, TOTYyIaeMYIO U3 PAa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJepKaHus, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSATH Pa3IUIHbIe METO/IBI U 3aIPOCHI IIPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIMX JAAHHBIX, HEOOXOAUMBIX /IJIsl BBIIOJIHEHUS yUEOHBIX U T0O3HABATEIbHbIX 3a/a4
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYpO aKTUBHOTO HUCIIOJIb30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMalbHYIO (OpMy HpeacTaBiIeHUs
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmMaMu rpaduku U UX KOMOWHAIUSMU;

YMEHHUE HCIMOJIb30BaTh M aHAIU3UpPOBaTh B Ipolecce y4yeOHOM M HcCCiIe0BaTeNnbCKON
NEeSATENBHOCTH UHPOPMALIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJICKOT0 X03sI1ICTBa U TpaHCIOPTa
Ha COCTOSIHUE OKPY’KalolLlel NpUpOAHOI cpeibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMs 3aJaBaTh BOIPOCHl (B XOJe Auamora M (WiaM) AMCKYCCHUH) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (OPMYIMPOBATH CBOM INPEJIOKEHHS] OTHOCUTENIBHO BBINOJIHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALUI0 pPEe3yJIbTaTOB BBINOJHEHUS XMMHUYECKOIO
JKCIepUMeHTa (J1a00paTOPHOTrO OmbITa, J1A0OPATOPHOH pPabOTHI MO MCCIEAOBAHHMIO CBOWMCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
WCCIIEIOBATENILCKON JEATEIBbHOCTH TPU PEIIEHHH BO3HHUKAIOMIMX IMPOoOJieM Ha OCHOBE ydéra
O0IIMX HMHTEPECOB W COIVIACOBAHUS MO3HMIHK (0OCYXJACHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUMN, ONPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepCcaJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHME CAMOCTOSATEIBHO ONPEAEIATh LEIU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BBIOMpPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABAaTEJIbHBIX  3aj]ady,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBATH INPEIJIOKECHHBIA QJITOPUTM JEHCTBHM IIPU
BBINOJIHEHUM 33JaHUN € Y4ETOM IMOJIy4EHUS HOBBIX 3HAaHMM 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLCHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM ILIEJN,
YMEHHE MCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaraeMble B YCIIOBUU 3aJaHUM.

NPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM paboyell mporpaMmoid, BBIACIAIOT: OCBOCHHBIC



O6y‘-IaIOH_[I/IMI/IC$I HAay4YHBIC 3HAHUWA, YMCHUA U CIIOCOOBI ﬂeﬁCTBHﬁ, CHCI_II/I(I)I/IHCCKI/IC JJIA
Hp@I{MCTHOfI obnactu ((XI/IMI/ISI», BUIblI OCATCIBHOCTH I10 ITOJYYCHHUIO HOBOT'O 3HAHHA, €TI0
HUHTEpIIpETAllvN, Hp606p330BaHI/IIO 1 MPUMCHCHUIO B PA3JIMYHBIX yLIe6HBIX M HOBBIX CUTYyallUAX.

K xonuy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATHN: aTOM, MOJIEKyJa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJIHOPO/IHAsA), BAJCHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas [J0J1 XHMHUYECKOTO
AJIEMEHTAa B COEIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas peakiins, KjIacCuPpUKaIus
peakLuii: peakuy COEIMHEHNUs, pEaKLUU Pa3JI0kKEHUs, PEaKIIMH 3aMELICHUs, peaKLIUU
o0MeHa, 9K30- U SHAOTEPMHUECKHUE PEaKIuu, TEIUIOBOU 3PPEeKT peakiuu, SApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas OpOHTaj b, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
NOJIIpHasl M HEMOJIApHAas KOBAJECHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas A0 BellecTBa (MPOIEHTHAsI KOHIIEHTpallKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IOHSATHUH M NMPUMEHSTH 3TU
MOHSITHS MIPU OMTMCAHUM BEILIECTB U MX MPEBPAICHHIA;

UCTIOJIb30BaTh XHUMHYECKYI0 CHUMBOJHKY JJIsl COCTaBJeHHS (OPMYIT BEUIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIUM;

OTIpeNeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTETEeHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHHAJIC)KHOCTh BEIIECTB K
Onpene’€HHOMY KIAacCy COeIMHEHHH 1o QopMmylaMm, BHJI XUMHYECKOW CBSI3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTth cMmblca Ilepnonnueckoro 3akona J[. M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHUMAaHHE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkeHuss B Ilepumommyeckoil cucrteMe, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOrapo;

OMKCHIBATH M XapakTepu3oBaTh Tabmuunyto ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUUYECKHX AJIEMEHTOB: pas3jnyaTh IMOHATUS «IJIaBHas mnoarpymnmna (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Maneie ¥ OONBIIME TEPHOIBI, COOTHOCHTH
0003HaueHMs1, KOTOpble UMeroTcs B Tabmuue «llepuoanyeckas cucreMa XUMHUYECKUX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsja sapa, oOIiee YHCIO 3JIEKTPOHOB U
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJ1acCu(UIUPOBATh XUMHUYECKHUE IJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUUECKUE
peakuuu (II0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JINYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAaHWE TpPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHHUI B PA3IMUHbIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (popMysie COeTUHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEAKLUU;



MPUMEHSTh OCHOBHBIE OIEPAIlUN MBICIUTEILHON NEATeIbHOCTH — aHAJIU3 M CHHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMATH3AIINIO, KIAaCCU(UKAIUIO, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3e — JUIS M3YYCHHUS CBOMCTB BEIIECCTB M XUMHUYECKHX PEAKIIHU,
CCTCCTBCHHO-HAYYHBIC  METOJbI  TO3HAHWSI  —  HAONOJeHWe,  HW3MEpCHHE,
MO/JICIIUPOBAHUE, IKCIICPUMEHT (pealIbHBIA M MBICJICHHBIH );

CeoBaTh TMpaBWJIAM TIOJB30BAHUS XUMHUYECKOW TOCYIO0M U JTaOOpaTOPHBIM
000OpyIOBaHHEM, a TaKXKe NpaBUIaM OOpallleHUs C BEHICCTBAMU B COOTBETCTBUH C
WHCTPYKITUSIMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYyYEHUIO
U coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONpECIEHHON MAaCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH
U TIPOBOJIMTH XUMHUYECKHE dKCIIEPUMEHTHI M0 PaCIO3HABAHUIO PACTBOPOB IIETOUeH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JTakmMyc, peHodTanenH, METUIOPAHXK U IPyTHUe).

K xoHuy oOyueHus B 9 kJiacce NpeIMETHbIE pe3yibTaThl HA GA30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHSATHNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJa, NOH, KATHOH, aHUOH, IIPOCTOE BELLECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XMMHUYECKas PEAKUUs, XUMHYECKAS
CBAI3b, TEIUIOBOM 3 (eKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMSA, PpEaKIUH HOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE PpEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTaHOBJIEHHE, aJIOTponus, amM(pOTepHOCTb, XUMHUUYECKas CBA3b
(koBalleHTHasi, MOHHAs, MeTaJlIn4yecKas), KpPUCTAJUIMUecKas peméTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaAKIUHU, TMPEAeiabHO JOMyCTUMAs
koHneHnTpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHATH 3TU
TIOHSTHUS TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHUH;

UCIIONIb30BAaTh XMMUYECKYI) CHMBOJHUKY [UJISI COCTaBiCHHS (OpMyT BeEIIeCTB U
YpaBHEHUH XUMUUYECKUX PEAKIUM;

ONpENENsATh BAJIEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COeIMHEHUH 1o Qopmynam, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
METaJUTMYECKasi) B HEOPTaHWMYECKUX COCIUHEHMSIX, 3apsiji HOHAa MO0 XUMHYECKOU
dbopMmyre, xapakTep Cpelabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona . M. MenneneeBa u 1eMOHCTPUPOBATh
ero MOHMMAaHHE: OMHUCHIBATh U XapaKTepu3oBaTh TaOnmuHyo ¢opmy [lepuoamueckoit
CHUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: DPa3ju4aTh MOHITHS «rJaBHas moxarpymnmna (A-
rpynmna)» u «modbounas mnoxarpynmna (b-rpymma)», manple W OONBIINE TEPUOIBI,
COOTHOCHUTH 00O3HAuU€HUs, KOTOpbIE MMEIOTCSI B IEpUOAMYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YMCiIo SICKTPOHOB U paclpe/elieHne UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB DJIEMEHTOB U HX
COCAMHEHUN B MpeJenax MaJbIX MEPUOAOB UM TJIABHBIX MOArPYIII ¢ YYETOM CTPOEHHUS
UX aTOMOB;



KJIaccu(pUIUpPOBaTh XUMHYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3pdeKTy, 10 U3SMEHEHUIO CTENIEHEeH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUYECKHEe XUMUYECKHE CBOMCTBA
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

COCTAaBIISATh YPABHEHMSI IJIEKTPOIUTUUECKON TUCCOLMALIUN KUCIIOT, IEN0YEH U CONEH,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS peaklMi MOHHOIO OOMEHa, YpaBHEHMsI peaKLui,
MOATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BEIECTBAMU
pa3IMYHBIX KJIACcCOB;

pPacKpbIBaTh CYHNIHOCTH OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHUN MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OaaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJIAPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1o (popMyJie CoeTMHeHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUECKON peaKIiH;

coOmolaTh MpaBWja IOJb30BAaHUS XMUMHUYECKOH TOCyAoH U JabopaTOpHBIM
o0opynoBaHHEM, a Takke MpaBuia oOpallleHus C BEIIECTBAaMU B COOTBETCTBUHU C
MHCTPYKLUSAMH 10 BBIIOJHEHUIO Ta0OPATOPHBIX XUMHUECKUX OIBITOB IO MOIY4YEHUIO
¥ cOOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAaKa M YIIIEKHUCIIOro Tasa);

IIPOBOAMTDH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHBIX BELLECTB!
pacro3HaBaTh ONBITHBIM NyTEM XJOpua-, OpoMua-, moaua-, kapOonar-, ¢ocdart-,
CHWJIMKaT-, Ccynab(daT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEpAlMi MBICIUTEIbHON NEATEeIbHOCTH — aHaJIU3 M CHHTE3,
cpaBHEHHe, O000O0IIeHHEe, CHCTEMATHU3ALUI0, BBIIBJICHUE MPUYHMHHO-CIIEICTBEHHbBIX
CBSI3€d — JUISl M3YYEHMsI CBOMCTB BEIIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOIIOAEHUE, U3MEpEeHue, MOJECINPOBaHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitre o kuciorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Menneneesa. CtpoeHue atoma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U PUEMBI 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubnuorexa [IOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
. N PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
A 1
6 TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubamorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubamorera LOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTENIbHASL MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMu4eckas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
o . P https://m.edsoo.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [OK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIis 3HaHUH
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOblI IMOJIyYeHHUsT KHCII0pO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorexa LIOK
PATOPHIL M TIp ' https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 Honsrie 0 KucII0TaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BCIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa LIOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o

34 ABHCHMIO peaKI[UHM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH Ta30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorsTie 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtenb. HacwieHHbIe

37 U HI;HaCI)I peHHLIIe) ACTBOPBI MH:ICCOBaﬂ bubmorexa LHOK

m p PEL. https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 R . o .

OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHbl: COCTaB, KiIacCupUKaIus, bub6nuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o1 )eHI/ISI XHMHquKHe bubmorexa LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padora Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEJIMHEHUI»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEIUHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o001eHre U cucTeMaTU3aIus 3HaHUH
. . https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHECHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dyeMeHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edso0o.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [lepromnueckas cuCTeMa XMMHUYECKUX bubmorexa LIOK
p https://m.edsoo.ru/00ada52¢
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c



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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U nipaktuku. [1. U. bubnmnoreka [JOK
57 N
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xiirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIU bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpOGHI/IC aTomMa. XNMMHYECKas CBI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O60011eH1Ee 1 1 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHE 1 1 bubnmorexa [IOK
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIIACC

Ne Kosnu4yecTBo 4yacoB DJIeKTPOHHbIE
Tema ypoka Bee Koutposnnr = TIpakTuue i[:;:en uugposbie
n/ HbIE cKHe o0pasoBare/ibHbIe
n re padoThI padoThI o pecypchbl
Ilepnonnueckun
1 3aKOH.
Ilepnonnueckas bubnuorexa LIOK
cuctema 1 https://m.edso0.ru/00
XUMHYECKHX adb59e
371eMeHTOB /.
N. Menneneesa
3aKOHOMEPHOCT
U B I3MCHCHUH
CBOWCTB but6mmoreka [IOK
XUMHYECKHX 1 https://m.edso0.ru/00
3JIEMEHTOB adb6b6
MIEPBBIX TPEX
MIEPUOJIOB
Krnaccudukann
qu bu6mmoreka [IOK
HOMEHKJIATypa 1 https://m.edso0.ru/00
HEOPTraHUYECKH adb7e2
X BEIIECTB
Buner
XUMHUYSCKOU bu6mmoreka [IOK
CBSI3U U THIIBI 1 https://m.edso0.ru/00
KPUCTAIINYECK adbac6
UX PEUIETOK
KonTponbHas
pabota Nel mo
TeMe
«IToBTOpEHUE U
yrayoieHue 1 1
3HAaHUU
OCHOBHBIX
paszesnoB Kypca
8 Kiacca»
Knaccudukanu
N — bubnuorexa [JOK
. 1 https://m.edso0.ru/00
peaxIuii o adbch0
pa3IMIHBIM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

IMpHU3HaAKaM

IToustue o
CKOpOCTH
XUMHYECKOU
peaKIru.
IToustue o
TOMOTEHHBIX U
reTepOreHHbIX
peakuusx

bub6moreka [IOK
https://m.edsoo.ru/00
adbe9a

Ilonsarue o
XUMHUYECKOM
PaBHOBECHH.
®DakTopsl,
BIUSIONIYE HA
CKOpOCTh
XUMHYECKOMN
peakuuu u
MOJIOKEHHE
XHMHYECKOTO
paBHOBECHS

but6mmoreka [IOK
https://m.edsoo.ru/00
adc28c

OKHUCITUTETBHO-
BOCCTAaHOBUTEIL
bHBIC PEAKIUH

bub6moreka [IOK
https://m.edsoo.ru/00
adcade

10

Teopust
AIEKTPOIUTHYEC
CKOM
JHCCOLIMAIINH.
CuibHBIE U
cl1adnie
AIEKTPOIIUTHI

bub6moreka [IOK
https://m.edsoo.ru/00
adcd68

11

HonHrle
ypaBHEHUS
peakuuii

bu6mmoreka [IOK
https://m.edsoo.ru/00
add448

12

XuMuyeckue
CBOMCTBaA
KHCJIOT U
OCHOBaHMIH B
CBETE
MPECTABICHUN
00
AJIEKTPOIUTHYE
CKOM
JIMCCOLMAIIHN

but6mmoreka [JOK
https://m.edsoo.ru/00
add5d8



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

XUMHAYECKUE
CBOMCTBA coyiel

B CBETC
HpeCcTaBCHH but6mmoreka [IOK
13 o6 https://m.edso0.ru/00
addsh2
IIEKTPOJIUTHYIC
CKOM
JIACCOIUALINH
[TonsiTue o bubmuorexa [JOK
14 TUAPOJIN3E https://m.edso0.ru/00
conen add9d4
O0o0061IeHHE U bu6moreka [IOK
15 CHCTEeMaTH3aIu https://m.edso0.ru/00
s1 BHAHU K addd12
[TpakTyeckas
pabora No 1. bu6mmoreka [IOK
16 «Pemenne https://m.edso0.ru/00
JKCIIEPUMEHTAII addbfa
BHBIX 33J1a9»
KoHntponbHas
pabora Ne2 mo
TeMe
«INEKTPOIUTHY bu6muoreka [IOK
17 eckas https://m.edso0.ru/00
JTCCOITHAITHS. addec0
XUMHUYECKHUE
peakuuu B
pacTBopax»
OO0mas
XapaKTePUCTHK
A FATOTCHOB. but6mmoreka [IOK
18 X HMIecKie https://m.edso0.ru/00
. addfe2
CBOMCTBA Ha
npuMepe XJopa
XJIOpOBOAOPOA.
ConsHas
KHUCJIIOTA, but6mmoreka [IOK
19 XHMHYECKHE https://m.edso0.ru/00
CBOMCTBA, adel04
MOJTyYeHHUE,
MIPUMEHEHUE
20 [IpaxkTHueckas bubnuorexa LIOK

pabota Ne 2 o

https://m.edso0.ru/00



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

TeMe
«lTomyuenue
COJISTHOU
KHUCIIOTHI,
H3y4eHUE €€
CBOWCTB»

ade348

Brruncienusa mo

YpaBHEHUSM

XUMHYSCKHUX but6mmoreka [IOK
21 peakuuii, eciu https://m.edso0.ru/00

OJIMH U3 ade488

peareHToB J1aH

B M30BITKE

OO6mas

XapaKTepHCTHK bubmuorexa [IOK
22 https://m.edso0.ru/00

a PJIEMEHTOB ade6da

VIA-rpynmbl

AnnoTponHsie

MoaubUKaIII

CepBHI.

Haxoxnenue Bu6morexa LIOK
23 cepsl U €€ https://m.edso0.ru/00

COEUHEHUN B ade64a

MIPUPOJIE.

XumMu4deckue

CBONCTBA CEpbI

CepoBogopon,

CTpOEHUE, but6mmoreka [IOK
24 ¢buznyeckue u https://m.edso0.ru/00

XUMHYECKHE ade802

CBOICTBA

Oxcuppl cepsl.

Cepnas

KHUCJIOTa, but6mmoreka [IOK
25 dusnueckue u https://m.edso0.ru/00

XUMHYECKHUE adea28

CBOICTBA,

MIPUMEHEHUE

XuMU4YeCcKue

peakiuu, bu6nmoreka [IOK
26 JIe)KaIlue B https://m.edso0.ru/00

OCHOBE adec8a

IMPOMBIIIJICHHOT



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

o crocoba
MOTYyYEHHUS
CEepHOU
KHUCIIOTEL
XUMH4Yeckoe
3arpsi3HEHUE
OKpYyXarolei
cpenbl
COCIUHCHUSIMU
cephl

27

Brraucnenne
MacCOBOM JIOJIN
BBIXOJIa
MPOJIYKTa
peakuuu

Bbub6mmoreka [IOK
https://m.edso0.ru/00
adec8a

28

Ob6mmas
XapaKTEPUCTHK
a 2JIEMEHTOB

V A-rpynisl.
A3or,
pacmnpocTpaHeH
ue B IIPUpPOJIE,
buznyeckue u
XUMHYECKHUE
CBONCTBA

bub6moreka [IOK
https://m.edso0.ru/00
adeeab

29

AmMMmuak, ero
dusnueckue u
XUMHYECKHE
CBOICTBA,
MOJTy4CHHUE U
MIpUMEHEHUE

bubmuoreka [JOK
https://m.edso00.ru/00
adf004

30

[IpakTyeckas
pabota Ne 3 o
TeMe
«ITomyuenue
aMMUaKa,
M3Yy4YEHHUE €0
CBOMCTB»

but6mmoreka [IOK
https://m.edso00.ru/00
adf180

31

A3zoTHas
KHCJIOTa, €&
¢dusnueckue u
XUMUYCCKHE
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00
adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

32

Hcnonp3oBanue
HUTPATOB U
coJieii aMMOHHUS
B Ka4eCTBE
MUHEpaJIbHBIX
yao0peHuii.
XuMu4deckoe
3arps3HeHNe
OKpYyXKaroleun
cpenbl
COCTMHCHUAMU
asora

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf518

33

34

®Dochop. Oxcnn
docopa (V) u
dbochopuas
KHCJIOTA,
dusnueckue u
XUMHUYECKHE
CBOICTBA,
MOJTy9YCHUE

Ucnons3oBanue
docdatos B
KauecTBe
MUHEPATBHBIX
yao0peHuii.
3arps3HeHue
IIPUPOJHON
cpenbl
dbocdaramu

but6nmoreka [IOK
https://m.edsoo.ru/00
adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00
adfc20

35

VYraepon,
pacrpocTpaHeH
ue B IIpUpoJIE,
busnueckue u
XMMHUYECKHUEe
CBONCTBA

but6mmoreka [IOK
https://m.edso0.ru/00
adfd9c

36

Oxcunpl
yriepoja, ux
buznveckue u
XUMHYECKHE
CBOICTBA.
DKOJIOTHYECKHUE
poOJIEeMBI,
CBSI3aHHEBIE C

bu6mmoreka [IOK
https://m.edso0.ru/00
adfebe



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

OKCHJIOM
yriepoga (1V)

VYronbHas bubmuorexa IIOK
37 KHCJIOTa U €€ https://m.edso0.ru/00
CONH ae006¢
IIpakTnueckas
pabora Ne 4 o
TeMe
"TTomryuenue bu6nuorexa [LIOK
38 YTJIEKUCIIOTO https://m.edso0.ru/00
rasa. ae027e
KauecTBennas
peakuus Ha
KapOoHaT-MoH"
[TepBoHavaibH
bIC TIOHATHS 00
T, bu6muoreka [IOK
39 BEIICCTBAX KAK https://m.edso0.ru/00
ae054e
0 COCIUHCHMIX
yrieposa
Kpemuuii 1 ero bu6moreka [IOK
40 N — https://m.edso0.ru/00
2e080a
[IpakTyeckas
pabora Ne 5.
Pemienue
IKCIIEPUMEHTAI
BHBIX 33124 110 but6mmoreka [IOK
41 TeMe https://m.edso0.ru/00
ae0bf2
«Baxxnenmmme
HEMETaJUIbl U
ux
COCTMHEHUS
KonTponbsHas
pabota Ne3 mo
TeME bub6mmoreka [IOK
42 «Baxneitmue https://m.edso0.ru/00
HEMETAIIbI U ae0el8
ux
COCMHCHUS
OOmas but6mmoreka [IOK
43 XapaKTEPUCTUK https://m.edso0.ru/00

a XUMHYCCKHUX

a2el103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

3JIEMEHTOB —
METaJJIOB.
Merananueckas
CBS3b U
MeTaJuTndecKas
KPHUCTAJUTMYECK
ast pemeTKa.
duznueckue
CBOICTBa
METaJIOB

44

XHUMHYECKUE
CBONCTBA
METAJJIOB.
DNEeKTPOXUMHUY
€CKUU psfl
HaIpsHKEHUN
METaJJIOB

bub6mmoreka [IOK
https://m.edsoo.ru/00
ael156

45

OO0mmue
CIIOCOOBI
MTOJTYICHUS
METAaJJIOB.
CIuiaBbl.
Brraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX
peaxkumii, eciu
OJIVH U3
peareHToB
COIEPKUT
puMecH

bubmuorexa [JOK
https://m.edso0.ru/00
ael156

46

Iloustue o
KOppO3HH
METaJJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00
ael278

47

IIlenounrie
METaJIIbI

but6mmoreka [IOK
https://m.edso0.ru/00
aeldb2

48

OKcugel U
THJIPOKCHJIBI
HATPHUS U KaIus

bu6mmoreka [JOK
https://m.edsoo.ru/00
ael4b2

49

[IemouHo3zemen
BbHBIE METaJIbI
— KaJIBIIUH U
MarHui

but6mmoreka [IOK
https://m.edso0.ru/00
ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Baxneiiue but6mmoreka [IOK
50 COCTMHCHUS https://m.edso0.ru/00
KaJIbIUS ael5e8
O06001menne u
51 cucTeMaTHU3alu
I SHAHUK
KécTkocTh
BOMBI H but6mmoreka [IOK
52 CIOCOBAL 6 https://m.edso0.ru/00
ae1886
YCTpaHECHHS
IIpakTrueckas
pabota Ne 6 o
Tene but6mmoreka [IOK
53 . https://m.edso0.ru/00
"KEcTKOCTh
aelae8
BOJIBI B METOIbI
eé yctpanenus"
bu6moreka LIOK
54 AmoMuHMI https://m.edso0.ru/00
aelc64
AmpoTepHbIe
cBOHCTE bubmuorexa [JOK
55 OKCHIA 1 https://m.edso0.ru/00
aelc64
THIPOKCHUIA
but6mmoreka [IOK
56 Keneso https://m.edso0.ru/00
ae1d86
Oxcupsl,
TUAPOKCUIBI U bu6mmoreka [IOK
57 COJIM Kese3a https://m.edso0.ru/00
(I1) u xenesa ae35e6
(D)
O6o01eHne 1
58 cucTeMaTHU3aln
s1 3HAHUHN
IIpakTueckas
pabota Ne 7.
Penrenune
AKCTIEPUMEHTAT bu6muoreka [IOK
59 BHBIX 33/1a4 10 https://m.edso0.ru/00

TEME

«Baxneimnue
METaJUIbI U UX
COCTUHCHUS

ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

60

Brrancnenus no
YpaBHEHUSIM
XUMHYECKHUX
peaKkuuii, eciiu
OJIMH U3
pEeareHToB AaH
B U30LITKE WK
COLEPKUT
MIPUMECH.
Brraucnenus
MAacCCOBOH JI0JIH
BBIXO/a
MPOAYKTA
peakuuu

bu6moreka [IOK
https://m.edso0.ru/00
ael750

61

0O00011eHne
cUcTEMATHU3AIN
s1 3HAHUU

62

KonTponbHas
pabota Ne4 o
TeMe
«Baxnenmme
METaJUIbI U UX
COETMHEHUS

63

BemectBa u
MaTepHuabl B
MMOBCETHEBHOM
JKU3HHA
YyeJioBeKa

bubmuoreka [JOK
https://m.edso0.ru/00
ae3f50

64

XUMUYECKOE
3arps3HEHNe
OKpYyXKaroleun
cpeasl

but6mmoreka [IOK
https://m.edso0.ru/00
ae4270

65

Ponw xumum B
petieHun
SKOJIOTHYCCKUX
npobiuem

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae4270

66

Pe3epBHblii
YPOK.
O06001ecHNe U
CHCTEMAaTH3alH
s 3SHAHUH

but6mmoreka [IOK
https://m.edso00.ru/00
ae0d0Oa

67

Pe3epBHblii
YPOK.

bu6moreka [IOK
https://m.edso0.ru/00



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

0O00011eHne U
cucTeMaTHU3aIn
s 3HAHUH

adb33c

Pe3epBHblii

YPOK.

68 O0o00611IeHHE U
cUCTEMATH3aIU
s1 BHAHUH

but6mmoreka [IOK
https://m.edso0.ru/00
ad9ch2

OBILIEE
KOJIMYECTBO
YACOB IT10
[TIPOTPAMME

68



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

