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HOACHUTEJIBHASA 3AIINCKA

[IporpamMmMa 1o XMMHUH Ha YpOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTEeNbHOM MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHOI
paboueil mporpaMMbl BOCIIUTAHUSA U C YU4ETOM KOHIENLUHU HPENnoJiaBaHus y4eOHOro npeaMeTa
«Xumus» B 00pazoBaTeNbHbIX opranu3anusix Poccuiickoit dexepanmu.

[IporpamMma mo xumMuu nAaéT OpeACTaBIEHHWE O LeNsIX, oOmel crpareruu oOydeHus,
BOCIIUTAHUA M PA3BUTHUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4YyeOHOro IpeaMeTa, yCTaHaBJIMBAET
00s13aTeNbHOE MPEIMETHOE COJIEpIKaHKe, IpeaycMaTpUBaeT paclpelelieHue ero o KiaccaM u
CTPYKTYPUPOBAHHUE I10 PA3ACIIaM U TEMaM IIPOrPAMMBI [T0 XUMHUH, OIPEIENISET KOJINIECTBEHHBIC
U KauyeCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCJIEI0BaTENbHOCTh
M3Y4YEHHS XUMHUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOIO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeensieT BO3MOXKHOCTH peaAMeTa Jis
peanu3anuy TpeOOBaHUIl K pe3ynbTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOTO 00111€r0 00pa30BaHus, a TaKke TPeOOBaHUN K pe3ynbTrataM 00y4eHUs: XUMHH
Ha YypOBHE LeNed H3yd4eHUus MpeaMeTa M OCHOBHBIX BHUJAOB Y4€OHO-TIO3HABATEIbHOM
JeSITEIbHOCTH 00y4aroIerocs o OCBOCHUIO y4eOHOTO COIepIKaHUS.

3HaHHUE XUMUH CIY>)KUT OCHOBOH 1711 (pOpMHpOBaHUS MUPOBO33pEHUS 00y4JaloIIerocs, ero
MIPEICTABICHUH O MaTEpPUAIBHOM E€MHCTBE MHUpPA, BAYKHYIO POJIb UTPAIOT (hOopMUpyeMble XUMHUEH
MIPEICTABICHUS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpoOJeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOM,
9HEPreTUYECKOM, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET peaau3ald BO3MOXHOCTEH M caMopa3BUTHs U (OpPMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011ei 1 PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHME MBILUICHHUS U TBOPUYECKUX CIIOCOOHOCTEN O0yJarouuxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOM  y4eOHOW  JeATeNIbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEZIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEIHEBHOMW JKM3HH, TaK U B
po¢eCCUOHAIBHON AEATENbHOCTH;

3HAaKOMHUT €O CHeUU(UKON HAyYHOIO MBIIUICHHS, 3aKJIaJbIBAa€T OCHOBBI LIE€JIOCTHOIO
B3TJIsi7]a HA €IMHCTBO NMPUPOBI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH IPaMOTHOCTH 00 y4aroIIuXcs;

cHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYyYHBIM
3HaHMSAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJAJ B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronmxcs.

JlaHHbple HampaBieHHs B OOyYEHHH XMMHU O0ECIEUMBAIOTCS CHEUU(UKON comeprKaHus
yuyeOHOro mpeaMeTa, KOTOPBIM SBISETCS IEJaroruuyeckd aJalnTUPOBAHHBIM OTpa)kKeHUEM
0a30B0il HAyKH XUMUU HA ONPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIE€ro oOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIUMUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHMYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX OHATUN OPraHUYECKON XUMUH.

CrpykTypa coaepskaHUsl MPOrpaMMBbl 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. ConeprkaHuE CKIAIbIBACTCS U3 CHUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMbI IMOHATHA O XUMHUYecKod peakmuu. O0e 3TH CHUCTEMBI



CTPYKTYPHO OpraHM30BaHbl IO NPHHLMILY I1OCIEI0BAaTEIILHOTO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETHUYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4EHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axkona /J[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMMHU;

— YYEHHU O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— Mpe/CTaBICHUH 00 EKTPOIUTUYECKON TUCCOLUAIIMN BEILIECTB B PaCTBOPAX.

Teopernueckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKHU IIOJIYYCHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATENLHO OT OJIHOTO YPOBHS K JIPyromy,
BBINOJIHAS (YHKUMU OOBSCHEHHs] U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHMSI U MTOJTyYEHHUS NU3y4aEeMbIX BEIIECTB.

OcBoeHue mnporpamMmbl IO XHMHUH CHOCOOCTBYET (DOPMUPOBAHHUIO MPEJICTABICHUS O
XUMUYECKOM COCTaBIAIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOH IIPUPOJBI,
LIEHHOCTHOTO OTHOIIECHHs K HAYYHOMY 3HAaHUIO M METOJaM IO3HaHUs B Hayke. M3yueHne Xxumun
IPOUCXOIUT C TPUBICYCHHEM 3HAHUM M3 paHee U3YYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knaccel» u «®usmka. 7 Kaacey.

[Ipu u3yyeHun XuMUM NPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMHUYECKON HAYKHU KaK
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKON 1€ATEIbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajJadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHUU
CUCTEMBbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMUX (DaKTOB, MOHITHH, 3aKOHOB M TEOPETHUYECKHX
MIOJIOKEHUH, JIOCTYNMHBIX OOOOIIEHHH MHMPOBO33PEHUECKOTO XapaKTepa, s3blka HayKH, B
MPUOOIIEHNN K HayYHBIM METO/IaM MO3HaHUS MIPU U3YYEHUH BELLECTB U XUMUYECKUX PEaKLUi, B
(GOpMHpPOBAaHMM U pa3BUTHM [103HABATEIbHBIX YMEHMH M HX IPUMEHEHHH B Yy4eOHO-
MI03HABATENBbHOM U yueOHO-UCCIIeI0BATENbCKOM 1eATENbHOCTH, OCBOCHUH MPaBMIJI 0€30I1aCHOTO
oOpallleHus C BEIIECTBAMU B TOBCEIHEBHOM KU3HU.

Ilpy m3ydyeHuM XMMHUHM Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs Ba)KHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

— (hopMHpoBaHUE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPY/HUYECTBY, CaMOCTOATEIbHOMY IPHUHATHIO DELIeHHUH, CIIOCOOHOM amanTUpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBHSIM KH3HH;

— HaIpaBJICHHOCTh OOYYCHHUS Ha CHCTEMAaTHYECKOE TPHOOIICHHE OOyJalomuxcs K
CaMOCTOSITEJIBHOM ~ IIO3HABaTEJIbHOM  JEATENbHOCTH,  HAy4YHbIM  METOAAM  IIO3HAHUA,
(hopMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— o0ecredyeHue YCIOBHUH, CIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OO0YYaIOUIMMHUCS OIbITa
pa3HooOpa3HON N1eATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHE I Pa3IMUHBIX BUAOB JESATEIbHOCTH;

— (hopmupoBanue obmel QyHKIMOHATBHOW U €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHUBAThH SIBJICHUS OKPY)KAIOLIETO MHpPA, UCIONB3Yys 3HAHUS U
OMBIT, MOJIYYEHHbIE MpPU H3YYECHUH XUMUHU, TNPUMEHATh HUX MpPU pELIEHUH MpodjeM B
IIOBCEHEBHOM KM3HU U TPYAOBOH IEATEIBbHOCTH;

— (hopMupoBaHme y 00yJarOMMXCsl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMaHHS [IEHHOCTH
XUMHUYECKMX 3HAHUN JJI1 BBIPAOOTKM SKOJIOTMYECKH LIE€JIecO00pa3HOro NOBENEHHS B OBITY U
TPYAOBOM AECATEIBHOCTH B LIEJIAX COXPAHEHHs CBOETrO 3J0POBbS U OKPYXKAIOLIEH NPUPOIHOU
cpensl;

— pa3BUTHE MOTHUBALMU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMS OOIIEYETIOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npoduis ¥ HaNpaBIECHHOCTH JajbHeHero o0yuyeHusl.



OO01ee 4MCIO YacoB, OTBEAECHHBIX VISl M3YYEHHUS XMMHUU 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).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHBIC XUMHYCCKHE TOHATHSA

[Ipeamer xumuu. Poib XMMHM B KM3HHM 4eloBeKa. XMMHs B CHCTEME HayK. lTema u
BeniecTBa. Dusnueckne CBOWCTBAa BEILECTB. ArperarHoe cocrosHue BeniecTB. [lonsaTHe o
MeTO/[ax MO3HaHusl B XUMUHU. UncThie BemecTBa 1 cMecH. CriocoObl pa3ienieHnst cMecei.

ATOMBI W MOJIEKYJIbl. XUMUYECKHE 3IeMEHTbl. CHUMBOJIBI XHMHUYECKHX JJIEMEHTOB.
IIpocTele u cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTb aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENBHAsA aTOMHAas Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 105151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHasgs macca. B3anmocCBA3b KOJIMYECTBA, MACChl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. Pacuérsl o ¢popmMynaM XMMUYECKUX COSAMHEHHH.

®u3nyeckue U XMMHUYECKHUE SIBICHHUS. XUMUYECKas peakius U €€ INpPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BEIECTB. XUMHUECKHe ypaBHeHUs. Kiaccupukanys XuMUUECKUX peakiuii
(coennHEeHMS, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0i, mpaBuwiaMu paboThl B j1abopatopur U HNpuéMamu
oOpameHus ¢ 1abopaTOpHBIM 00OpYyIOBaHMEM, M3YUYE€HHE U ONMUCAHHE (U3UYECKUX CBOWCTB
00pa3IioB HEOPTraHMYECKUX BEIIECTB, HAOII0IeHnEe (Pr3ndecKkux (TUIaBIICHHE BOCKA, TASTHUE JIbA,
pacTupaHue caxapa B CTYIKe, KMUIIEHHE U KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOpPEHUE CBEuH,
MIPOKAJIMBAHUE METHOU MPOBOJIOKH, B3aMMOIEHCTBUE MeJa C KHCIOTOW) ABJICHH, HaOII0IeHNe
U ONHCAaHME TMPU3HAKOB MPOTEKaHWsI XHMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KUCIIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMojeiicTBue xeneza ¢ pactBopoM coimu menu (ll), m3ydenume cmocoGoB
paszienieHus cMeced: C IOMOIIbI0 MarHurta, (QUIbTPOBAHME, BbIApUBAaHUE, JAUCTUILIALNA,
xpomarorpadus, TNpOBEICHHE OUYUCTKM IOBAPEHHOH coJiM, HaONIOJIeHUe U ONHUCAHUE
pe3yJabTaTOB IPOBEIEHUS OIBITA, WIUIHOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/1aHHE
MOJIeNIe MOJIEKYI (ITapOCTEPKHEBBIX ).

Ba:xkueiinue npeacraBuTe/ M HEOPraHUYECKUX BeleCTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37aeMEHT M IpPOCTOE BEIIECTBO.
Haxoxaenue kuciopoja B npupoje, GU3nueckue U XUMHUYECKUe CBOMCTBA (peakiy TOPEHusl).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl HOTy4eHHUS KHCIOpoJa B J1abOpaTopuul U
poMblIieHHOCTH. KpyroBopoT kuciopoaa B npupone. O30H — auioTpomnHasi MOAU(pUKALUs
KHACJIOPOJIa.

TemnoBoil 3¢ ¢deKkT XUMHUECKOW peakluu, TEePMOXUMHUYCCKUE YpPaBHEHHSA, 3K30- U
SHAOTEPMHUYECKHE peakiuu. TOMIMBO: Yrojib M MeETaH. 3arpsA3HEHHE BO3]lyXa, YCUIICHHE
MapHUKOBOTO AP eKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocroe BemecTtBo. Haxoknenue Bogopona B IpUPOJE,
¢bu3nyeckre U XUMHUYECKUE CBOICTBA, MPUMEHEHUE, CIIOCOObI MosTydeHus. Kuciors! u comm.

MossipHblil 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YpPaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE PAcTBOpBL. PacTBopuMOCTB BemiecTB B Boie. MaccoBas 10js BelecTBa B
pactBope. XuMHUeCKHe CBOMcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IPHUPOJE U B KU3HU



yesoBeka. KpyroBopor Boxbl B mpupoje. 3arps3HEHUE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenuHeHuil. Oxcuabl. Knaccudukanus OKcHIOB:
cojeoOpa3zymome (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpaszyrone. Homenkiatypa
okcu10B. PU3NUECKUe U XMMHUYECKHE CBOICTBa OKcUI0B. [losyueHne okCuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IIETOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHui. Pu3MyecKMe M XHMHUYECKHE CBOMCTBAa OCHOBaHWM. IlomydyeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. OU3ndeckue U XUMHUECKUE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekeroBa. Ilonydenne Kucior.

Comu. Homenknarypa coneil. @uznyeckne U XMMUYECKUE CBOMCTBa cosel. Ilomyuenue
COJICH.

I'enetnueckas cBA3b MEXKAY KJaccCaMi HEOPraHUYECKUX COETMHEHUH.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpEJIeIICHUE COACPIKaHUS KUCIOpOJa B BO3JyXe, MOJIydeHUEe, COONpaHue,
pacno3HaBaHUE M HM3YyYEHHUE CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aMMOJACHCTBHS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHMSI U NpEKpalleHus TopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMu OKCHJOB M OINHCAHHE WX CBOMCTB, MOJy4YeHHE, COOMpaHHE, paclO3HABAHHUE U
H3yYeHHe CBOWCTB BOjOpoia (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOXXKHO MCIIOJIb30BaHHME BHJEOMATepHasiOB), HaOIIOIeHHEe 00pa3lloB BEIIECTB KOJINYECTBOM
1 Monb, HccnenoBaHue OCOOEHHOCTEM pacTBOPEHUS BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJIEHCTBHE BOJBI C MeTaulaMH (HaTpueM M KaibliueM) (BO3MOXKHO HCIIOIb30BaHNE
BHUJIEOMATEPHUAIIOB), UCCIE0BaHNE O0pa3l[0OB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEJIO0Yel, M3ydyeHue
B3aumojeicTBus okcuga meau (ll) ¢ pactBopoM cepHOM KHCIOTBI, KHCIOT € MeETajllaMH,
peaKuMii HEeUTpalau3aluu, MOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajlla IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Bakuelue
KJIACChl HEOPTraHUUYECKUX COEIMHEHUI».

IMepuoauveckuii 3axkon u Ilepuoanueckasi cucrema xummuuyeckux 3jaemeHtos /I, W.
MenpaeseeBa. CtpoeHne aToM0OB. XUMHYeCKasl ¢BA3b. OKUCINTEIBHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble TOMBITKK KiIacCU(PUKALMU XUMHUYECKHX d3leMeHToB. [loHsATHE O Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJOr'eHbl, HHEPTHbIE Ta3bl).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepmonmueckas cucrema XuMuyeckux osaeMeHtoB J[. .
MenneneeBa. Koporkonepuoanas u JumHHONEpuoaHas ¢opmbsl lleproanyeckoid cucTEMbl
xumuueckux diiemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. PU3WYECKUHA CMBICTT
MOPSAIKOBOTO HOMEPA, HOMEPOB IIEPUO/A U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX suaep. M3ortombl. Onextponbl. CrpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MepBhIX 20 XUMHUECKHUX 31eMEHTOB [leproandeckoil CUCTEMBI
J. WN. MenneneeBa. XapakTepUCTHKa XHMMHYECKOTO DJJEMEHTA IO €ro IOJIOKEHHIO B
[lepnonnueckoii cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJNINYECKUX CBOMCTB 110 TPYIIIAaM U IIEPUOAAM.



3nauenue llepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMBI XUMUYECKUX IJIEMEHTOB
JUISl pa3BUTHUA HayKH U npakTuku. [[. . Mennenees — y4€HbIl U Ipa’kJaHUH.

Xumuueckas CBA3b. KoBanentnas (monsipHas u HEMoJIsIpHas) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKHUX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp  okucneHusi. OKHCINUTEIbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Ipoiecchbl
OKHUCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OO0pa3lOB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJIEHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpaMU KHCIJIOT M ILEJI0YEH, MPOBEACHUE OINbBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHUE, PEAKLINU PA3JI0KEHUS, COETUHEHUS).

Meoscnpeomemmuwie ceasu

Peanuzanus MeXNnpeaMETHBIX CBSI3€H MPU U3YUYEHUU XMMUU B 8 KJIacce OCYIIECTBISETCS
yepe3 MHCMOJb30BaHUE KaK OOLIUX €CTECTBEHHO--HAyYHBIX TOHATUH, TaK W MOHSITHH,
SIBJISIFOLLIMXCS. CHCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOue ecTecTBeHHO--Hay4HbIE IOHSATHS: HAaY4HbIH (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHalIMW3,  CHUHTE3,  KilaccUpuKauus,  MNEPUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, MOJEIb, SIBJICHHE.

®dusuka: MaTepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIbI,
PaANOaKTUBHOCTh, MOJIEKYJa, JSJEKTPUYECKUH 3apsjl, BELIECTBO, TeNo, 00BbEM, arperaTtHoe
COCTOSIHME BEIEeCTBa, ra3, (pu3nyeckue BEeIWYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOpPHbIE MOPOJBI, MOJE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakIusi

Ilepuonnueckuii 3akoH. Ilepmoamyeckas cucrema Xumuueckux i3nemenroB J[. H.
Menpeneea. CrtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalus, KaJbLUs U UX COEJUHEHUH B COOTBETCTBUM C
MIOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BewniecTBa: BHJbl XMMHYECKOW CBA3U. THIIBI KPUCTAJUNIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKONM PEHIETKM M BHJA XUMHUYECKOU
CBSI3U.

Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKHUX BELIeCTB. XHMMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJlaccaM HEOPraHMYECKHUX COEIMHEHMH, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XMMUYECKHX pEaKLUUi MO Pa3IMYHbIM MPHU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, N0 H3MEHEHHMIO CTEleHen
OKHCJICHHSI XUMHUYECKUX DJIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacCTHIO KaTajluzaropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKUE YPaBHEHUS.

[TorsiTie 0 ckopocTH XUMHUUYECKOW peakiuu. [loHsTHe 00 OOpaTHUMBIX W HEOOPATUMBIX
XMMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilondarue o
karanuse. [loHstne o xumuueckoM paBHOBecHU. DaKTOpbl, BIHAIOIINE HAa CKOPOCTh
XUMUYECKON PEAKLIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.



OKUCINTENbHO-BOCCTAHOBUTENFHBIE PEAaKIMH, SJICKTPOHHBIM OandaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HHE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxiuii ¢ UCI0JIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPONUTHL. KaTtnoHsl,
aHUOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHJAMU XHMHUYECKOH CBSI3U.
Crenenp aucconuanuu. CUIbHbBIE U CJIa0ble 3JIEKTPOJIUTHI.

Peakuuy moHHoro oOMeHa. YCIIOBUS MPOTEKaHUs peaKldii HOHHOTO OOMEHa, MOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBoicTBa KHCIIOT, OCHOBAHMHA M COJEH B CBETE
IPEICTABICHUH 00 H3JIEKTPOJUTHYECKOW Iuccoumanuu. KadecTBeHHbIE peakIMUd Ha HOHBI.
[TonaTHe o0 ruapoONAU3€E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOZEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METa/NIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpHAa HaTpHs),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMMYECKOH pEakUUU OT BO3ICHCTBUS Pa3IMYHBIX
(akTOpOB, MCCIIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLUAINN
KHCIIOT, IIeJo4Yed M cojiel (BO3MOXHO MCIIOJIb30BAaHHE BUJEO MAaTepuasoB), IPOBEIECHUE
OIBITOB, WJUTIOCTPUPYIOIIUX NPH3HAKU NPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHHe
ocajJka, BBIJCNICHHE Tra3a, OOpa3oBaHWE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakuuu pa3ioXKeHHs, COCAUHEHHS),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOINBIO KAaYECTBEHHBIX PEAKLUil Ha WOHBI,
pelIeHne HKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemeTaibl 4 MX coeJUHEHHUS

OOmast xapakrtepucTuka TrajgoreHoB. OcOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKUE CBOMCTBa Ha NpuMepe xyopa (B3aUMOJEIHCTBHE C MeTajllaMH, HeMeTalljaMH,
miesioyamu).  Xnoposogopod. ConsiHass KHMCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHenue. JleiicTBue xjaopa 1 XJI0pOBOAOPO/ia Ha OpPraHu3M 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
ceprel. CepoBopopoj, CTpoeHue, (U3NUYEeCKHe M XUMUYECKHe CBOWCTBA. OKCHABI CEPhl Kak
MIPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIIOTa, (U3NYECKHe M XUMHUYECKHE CBOICTBa
(oOmme Kak MpencTaBUTENsl Kiacca KUCIOT M crneuudpuueckue). XHUMUYECKHE pPEaKIMy,
JeKallie B OCHOBE IPOMBIIUIEHHOIO croco0a MOoJydeHHs] cepHOW Kuciothl. llpumenenue
cepHoi KucnoTsl. ColM CepHOM KUCIOTHI, KAUeCTBEHHAsI peakiys Ha cyabdaT-uoH. Haxoxnenue
ceppl U €€ COEQUHEHHH B npupoAc. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenbl
COEJIMHEHUSIMU Cepbl (KHCIOTHbBIE IOKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLEHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpynmnsl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTENEHH OKHCIEHHA. A30T, pPACIpOCTpaHEHHE B MpHUpoJe, (GU3NYECKHE WU
XUMHYeckre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3HUecKue 1 XuMHUUECKUe
CBOWCTBA, MOydeHHe u npuMenenue. Conu aMMOHUS, UX (PU3MYECKHEe M XUMUYECKUE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHHE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OIIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Mcrnonab3oBaHuE HUTPATOB U COJIEH aMMOHMS B KauyecTBE MHUHEpAJIbHBIX



yao0peHuii. XuMHUECKOe 3arpsi3HEHHE OKpYXKarollel cpeibl COeIMHEHUAMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3yXa, MOYBBI W BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAINNA
docdopa, puzndeckue u xumudeckue cpoiictBa. Okcup dochopa (V) u dbochopnas xuciora,
¢u3nyeckue M XUMHUECKUE CBOMCTBA, moxydeHue. Mcmonb3oBanue QochaToB B KauecTBe
MUHEPAITBHBIX YI0OpEHHH.

OO6mas xapakTtepuctuka 3meMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENIEHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(PHUKAINN, PACTIPOCTPAHEHUE B
npupoje, pu3ndeckrue u XuMruueckue cBorctra. Axcopouus. KpyroBopot yriepona B npupoze.
Oxcupsl yriaepoaa, ux GU3NYecKUe ¥ XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIC OPTaHU3MBI,
MOJyYCHHUE W TIPUMEHEHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBs3aHHBIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a II00AJIbHOTO MOTEIUICHHs KJIMMaTta, MapHUKOBBIM 3Q¢ekT. YronbHas KHCIOTa U €€
CONM, WX (PU3MUECKHEe M XUMHUYECKHE CBOICTBa, MOJydyeHHe M npuMeHeHue. KauectBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcmonp3oBanume  kapOoOHaTOB B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHauyabHbIe MOHATUS 00 OPraHWYECKUX BEILIECTBAX KAK O COCIMHEHMAX Yriepoja
(MeraH, 9TaH, STWJIEH, AaleTWIEH, O3TaHOJ, TJHULEPUH, YyKCycHas kuciota). [Ipuponnsie
WCTOYHUKU YTJIEBOAOPOJOB (yroib, MPHUPOJAHBIM Ta3, HedTh), MPOAYKTHI HX HepepaboTKu
(Oen3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IOHATHE 0 OMONIOTUYECKH Ba)KHBIX BEILECTBAX:
KHUpax, Oelkax, yrieBoJlax — W HMX pOJM B KHU3HU 4YeJloBeKa. MarepHalbHOE €JUHCTBO
OpPraHWYECKHUX U HEOPTaHMUECKUX COCTUHEHUI.

KpemHuuii, ero Qusnyeckue M XUMHUYECKHE CBOICTBa, MOJIyYEeHHE U MPUMEHEHHE.
Coenunenus kpemHusi B mnpupojge. OOmue mnpencrtaBiaeHuss o6 okcuume kpemuus (1V) u
KpeMHHEBOH kucioTe. CUIIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Bakneime
CTPOUTETFHBIC MaTepUalibl: KEepamMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr
0€30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCEIHEBHOI JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHue o0pa3lioB HEOPraHMYECKUX BELIECTB, CBOMCTB COJIIHOM KHUCJIOTHI, MPOBEJACHUE
KAaueCTBEHHBIX pPEaklUWi Ha XJOPUA-UOHBI M HAOINIO/ICHHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHL,
oTpakaromue (U3NYECKue U XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HUX COCIUHEHUH (BO3MOXHO
WCIIOB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMIICHHE C OO0pa3laMu XJIOPHAOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BHJIEOMATEepHasIoB), HaOMIOJACHUE Tmpollecca OOyrJIMBaHUA caxapa TOoA  JeHCTBUEM
KOHIIEHTPHUPOBAHHON CEPHOM KUCJIOTHI, U3y4YeHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, TIPOBE/ICHUE KAUEeCTBEHHOH peakuuu Ha cyab(paT-uOH M HAONIOJIEHHE NpH3HAaKa e
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3NYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEAUHEHUI
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U (pocopHBIX yaoOpeHui,
nojlydeHue, coOupaHue, paclo3HaBaHME M HW3YyYEHHE CBOWCTB aMMHAaKa, IPOBEJCHHE
KayeCTBEHHBIX pEaKkIuii Ha HWOH aMMOHHS U (ocdaT-nOH W H3yYeHHE TMPHU3IHAKOB UX
MPOTEKaHMs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ MEAbIO (BO3MOXHO
HCII0JIb30BAaHNE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJIETEH KPHUCTAJUIMYECKUX PELIETOK aiMasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOras3a, MojydyeHue, coOupanue, pacrno3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ras3a, IPOBEJCHUE KAaueCTBEHHBIX PEeakUuil Ha KapOOHAT U
CWJIMKAT-MOHBl W HW3Y4YCHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOIYKIHei
CUJIMKAaTHON IIPOMBILUICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3aJad N0 TeMe «BaxHelue
HEMETaJJIbl U UX COEIUHEHUS.



MeTaJibl U MX COeIMHEHUS

OO6mas xapakTEepUCTHUKA XWMHUYECKHX OJEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nojoxxenus B [lepuoandeckoi cucreme xumuyeckux sneMeHToB J. . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CB3b M METAJUIMYECKas KpUCTauIMuecKas
peméTka. DNeKTPOXUMUYECKUM psAl HaNpsHKeHUH MeTauioB. Dusmyeckne M XUMUYECKHE
cBoiicTBa MeTayyioB. OOmIMe crnocoObl MotydYeHus MeTauioB. [IoHsATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBhl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIIIJICHHOCTH.

[{esounble METAILIBL: TIOJIOKEHHUE B lleproanyueckoi cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXxOXieHUE B npupoje. Ou3nueckue U XUMHUYECKUE
cBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUAB U TUAPOKCUABI HATpUs U Kaius. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUIA.

[[{esrouHO3EMENBHBIE METAJUIBI MarHuid M KajapUui: MonoxxeHue B llepuogmueckoit
cucteMe xumudeckux 3neMmeHToB [[. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HaXOXKIECHUE B
npupozae. Ouznueckre U XUMUYECKUE CBOMCTBA MAarHWs M Kaiblus. BaxkHenmme coenuHEHUs
KaJblus (OKCHJI, TUIPOKCU, coin). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxkenue B llepuonnueckoi cucteme xumuueckux siaemeHToB J[. .
MenaeneeBa, CTpOEHHE aTOMa, HaxoXkAcHUE B npupojae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
aTIOMHUHMS. AM(OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B llepuogmyeckoit cucreme xumuueckux snemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJeHUe B mpuponae. Ousndyeckue U XUMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, ruapokcuasl u comm xene3a (1) m xemeza (lll), ux cocras, cBolicTBa H
MOJIy4EeHHE.

Xumuueckuii IKCnepuUMeHm:

O3HAaKOMJICHHE C O00pa3l[aMM METa/lIOB M CIUIaBOB, UX (PU3UUYECKMMH CBONCTBaMH,
M3y4YEHUE pe3yJIbTaTOB KOPPO3UM METAIOB (BO3MOXHO HCIOJb30BaHUE BUACOMATEPHUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUsl C BOJOW (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMaTEpPHAIIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipolilecca TOPEeHUs JKeleza B
KUcioposie  (BO3MOXHO  HCIIOJB30BAaHHME  BUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBECHHBIX PEaKIMil HA MOHBI: MarHWs, KaJlbllUs, AIFOMUHUS, IMHKA, xene3a (1) u xenesa
(1), menu (1), HaOrOIEHUE ¥ OMMCAHUE TPOILIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJIisl U KaJbIUs (BO3MOXKHO HCIIOJB30BAaHUE BUICOMATEPHAIIOB), UCCIEA0BaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCUA LIMHKA, PEUIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 10
TeMe «BakHellre MeTauibl U UX COCIUHEHUS.

XuMus M OKpy:Kaomas cpeaa

BemectBa u Marepuaisl B MOBCEJHEBHOW JKM3HU 4YellOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuuii B ObITy. [lepBas moMomb NpU XUMHUYECKUX OXKOTrax u
OTPAaBIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpebl (MpeaenbHas 10MycTUMasi KOHLIEHTPALHs
BemecTs, ganee — [1J1K). Poib xumMuu B perieHuu 3K0JI0rHYECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3IioB MaTepUaNIoOB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTEpUaIbl).

Mescnpeomemnuie ceasu

Peanuzamus MexnpeIMeTHBIX CBA3EH NPU U3YYEHUH XUMUHU B 9 KIlacce OCYLIECTBIIAETCS
yepe3 WCIOJb30BaHWE KaK OOMIMX ©CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK U TOHSITH,
SIBJISTFOILIAXCSI CHCTEMHBIMU JIJIS OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IUKJIA.



OO0mue ecTecTBEHHO-HAyJYHBIE TOHITHS: Hay4yHbId (DakT, rumoresa, 3aKOH, TEOpUs,
aHaIn3, CUHTE3, KJ1accuukanus, IEPUOAUYHOCTD, HaOoIeHuE, OKCIIEPUMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

®dusuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHI, H30TOIbI,
PaaArOaKTUBHOCTD, MOJICKYIJIA, Z-)HGKTpI/I‘I€CKI/II\/JI 3apsn, IIPOBOIHUKU, MMOJIYIIPOBOJAHHWKH,
TVDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, Ta3,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAs PEMIETKA, CIUIAaBbl, (U3UUECKHE BEITHMYUHBI,
SVMHHMIIB H3MEPECHHS, KOCMUYECKOE TTPOCTPAHCTBO, IIAHETHI, 3BE3 161, COHIIE.

Buonorusi: ¢dorocunres, npixanue, OHocdepa, IKOCUCTEMa, MUHEPAIbHBIC YIOOPCHHS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BEIICCTBA.

['eorpadus: armochepa, ruapochepa, MHHEpPAIbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOMaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNabTaThl OCBOCHHUS TPOTPaMMBI OCHOBHOTO 0OmmIero o00pa3oBaHUs
JIOCTUTAIOTCS B X0 OOYYEHUSI XUMHUU B €IUHCTBE YUCOHOI M BOCITUTATEIIBHOM JIEATEIILHOCTH B
COOTBETCTBUM C  TPAaJUIHOHHBIMH  POCCHUHCKMMH  COLMOKYJIBTYPHBIMH ¥  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIME B OOIIECTBE MpaBHJIAMH U HOPMaMH IOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COIMAIN3AINN 00YIaIOIIHXCS.

JIMYHOCTHBIE PpEe3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS
CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACIIMPEHHE OIbBITAa JCSITEIBHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCIIUTAHUSI:

IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIEINI0, MOHMMAHUs 3HAYCHHS XUMHUYECKOW HAyKH B JKU3HM COBPEMEHHOTO OOILECTBa,
CHOCOOHOCTH BIIQJIETh JOCTOBEPHOW HMH(MOpMAIMEd O MEePEIOBBIX TOCTH)KEHUSX M OTKPBHITHUSIX
MHUPOBOH M OTEYECTBEHHON XMMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHUpa 1 00IIECTBa;

2) rpa:KIaHCKOr0 BOCTIMTAHMA:

NpPEJCTAaBICHUS O COLHUAIBHBIX HOPMax M MpPaBUIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIC3HOM,
y4eOHO-HCCIIeIOBATEIbCKON, TBOPUECKOW H JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIbHOCTH P BBIOJHEHUN YUeOHBIX, TO3HABATENILHBIX 3a/1a4,
BBIIOJIHEHNH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHWU YYEOHBIX MPOCKTOB, CTPEMJICHHSA K
B3aMMOIIOHMMAaHHUI0 ¥ B3aUMOIIOMOIIM B TPOLIECCEe ITOW y4eOHOW IESITeIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEICHHE W TOCTYNKHM CBOMX TOBApHUILEH C MO3MIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHHUSI ITOCIIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS

MHpPOBO33pEHUYECKHE TMPEJCTAaBICHUS O  BELIECTBE U  XHMHYECKOM  peaKIuu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW M COCTABISIONINE OCHOBY IS
MOHMMaHMUsI  CYIIHOCTH HAay4yHOW KapTHUHbI MHpa, TNpeACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS3SIX YEIIOBEKa C MPHUPOJHON Cpesor, O posn
XMMHUU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEHA;

MO3HABATEJIbHbIE MOTHBBI, HAlpaBICHHBIE Ha IOJyYCHHE HOBBIX 3HAHUU IO XUMHH,
HEOOXOAMMBIE [UII OOBSCHEHHS HAOI0OJaeMbIX TIPOLECCOB W SIBICHHW, IO3HABATEIBHOM,
UH(QOPMAIIMOHHOW M YUTATEIBCKON KYJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIEHOM pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPaTypOH, AOCTYMHBIMH TEXHHUUYECKUMH CpPEICTBAMH
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHMIO M TO3HAHUIO, JII0OO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HMCCIIEIOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBHIOOPY
HaTPaBJICHHOCTH ¥ YPOBHS OOyUEHUsS B TaJIbHEHIIEM;

4) popMupOBaHHS KYJIbTYPHI 3/10POBb

OCO3HAHHWE IICHHOCTU JKW3HH, OTBETCTBEHHOTO OTHOMIICHUS K CBOEMY 3/0POBBIO,
YCTAaHOBKH Ha 3J0pOBBI 00pa3 >KU3HU, OCO3HAHME IIOCIECACTBUI M HENPUSITHE BPEIHBIX
NpUBbIUEK (YHNOTpeOJICHUS aJKOTroJisl, HAPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOJIIOJCHHS



npaBui 0€30MAaCHOCTH TpU OOpALEHMH C XMMHUYECKHMMM BELIECTBAMU B OBITY M peaslbHOU
YKU3HH,

5) Tpy/10BOr0 BOCIIMTAHUSI:

UHTEpEC K NMPAKTUYECKOMY M3Y4YEeHHUIO Mpodeccuii u Tpyaa pa3InyHoOro poja, yBaKeHHE K
TPyAy W pe3ynbTaTaM TPYJOBOW JE€ATEIbHOCTH, B TOM YHCIE HA OCHOBE IPUMEHEHUS
OPEeIMETHBIX 3HAHUM 1O XUMHUHM, OCO3HAHHBIA BBHIOOP HWHIUBUAYAIBHONH TpaeKTOPUU
MPOJOIDKEHU 00pa30oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XHUMHH,
0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHENTHOW MpO(ECCHOHATBHON NeATEeIbHOCTH U
pa3BUTHUSL HEOOXOJUMBIX YMEHUI, TOTOBHOCTH aJJallTUPOBATHCS B PO ECCUOHATILHON Cpelie;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS:

9KOJIOTHYECKH 11eeco00pa3Hoe OTHOIICHHE K MPHUPOJie KaK UCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIeCTBOBaHMS, IOHUMaHHUE LIEHHOCTH 3JI0pPOBOTO M 0Oe3omacHOro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUYECKOMY U IICUXMYECKOMY 370pPOBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BEIleCTBAMHU,
a TaK)KE B CUTYyalLlUsIX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJy4yaeMble MPU HU3YYEHHUM XHMMH, IS PEIlCeHUs
3a/1a4, CBSI3aHHBIX C OKPYXaroLEH MPUPOIHON CPeTou, 1l MOBBILICHUSI YPOBHS IKOJIOTUYECKON
KYJIBTYpbl, OCO3HaHHA ITI00AJBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel MX penieHus
MIOCPEJICTBOM METO/I0B XMMHH, SKOJIOTMUECKOT0 MBIIUICHHS, YMEHHsI pyKOBOJICTBOBATHCA UM B
MI03HABATEIbHON, KOMMYHUKAaTUBHOM U COLIMAJIBHOM NPaKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIICISAIOT 3HAYMMbIE 1751 (OPMHUPOBAHUS
MHUPOBO33pEHHUs OOIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUNOTe3a, (HaKT, cucrema,
MpoLEecC, PKCIEPUMEHT U APYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHbBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3TUX MPEeIMETOB (OPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HAay4YHOH KapTHHE MHpa, U yHUBEpCaJbHble yyeOHbIe ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHMKaTHBHbIE, PETYJIATHUBHBIE), KOTOpble oOecrneynBaroT (OpPMHUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM eATeIbHOCTH.

Ilo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC JeHCTBUS

Ba3zoBble Jloruyeckue geicTBuUs:

YMEHMsI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IPU OCBOCHMM 3HAHWM:
packpbIBaTh CMBICT XMMHMUYECKUX MOHATHM (BBIOCNSATH MX XapaKTEpHbIE IPU3HAKHU,
yCTaHABIUBATh B3aHMMOCBS3b C JAPYTrUMH MOHSATUSMU), UCIIONIB30BATh MOHATHS A 00bICHEHUS
OTIENbHBIX (DaKTOB W SBIICHWH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJsl KIACCH(PUKAIUU
XMMHUYECKHX BEIIECTB U XMMHUECKHUX peaKluil, yCTaHaBIUBATh PUYUHHO-CJIEICTBEHHBIE CBS3H
MEXy 00bEKTaMHU U3Yy4eHUs!, CTPOUTDH JIOTHUECKHUE PAcCykIeHUs (MHAYKTUBHEIC, e TyKTUBHBIE,
10 aHAJIOTUH), JIeJaTh BBIBOJIbI U 3aKJIFOUCHHS;

yYMEHHE MPUMEHTHh B IMpoOLiecCe MO3HAHUS MOHATHS (MpPEAMETHBIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XHMHH, MPEoOPa30BbIBAThH LIMPOKO
IPUMEHSEMbIE B XMMHUU MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMHuueckas ¢opMylia M ypaBHEHHE XHMHUECKOW peaklud — TpU pEHIeHuHu YydeOHo-
MO3HABATENbHBIX 3aJa4, € Y4ETOM OTHUX MOJEIbHBIX MPEJICTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U
XUMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBS3H U
IIPOTUBOPEYMS B U3y4aEMbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3zoBble uccienoBarebckme 1eiCTBUS:



YMEHHE HCIOJIb30BaTh IMTOCTABJIEHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKK€ B KadeCTBE OCHOBbI i1 (OPMHUPOBAHUS THUINOTE3bl 10 MPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKJICHUN;

npuOOpEeTeHne OIbITa MO IJIAHWPOBAHUIO, OPraHU3allMd U MPOBEACHUIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0IIOIaTh 32 XOJIOM TPOIIECCa, CAMOCTOSITEIbHO IPOTHO3UPOBATH €0
pe3yibTar, (opMyiIupoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJIEeIOBaHUS, COCTABIATH OTYET O IPOJIENIaHHON paboTe.

Pa6ora ¢ undopmaumeii:

yMEHUE BbIOMpAaTh, AHATU3UPOBATH U UHTEPIPETUPOBATH UH(POPMALIMIO PA3IUUHBIX BUI0B
1 GOpM IpeICTaBICHUS, TOTYyIaEMYIO U3 PAa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJEpXKaHUsA, CIpaBOYHblEe MOcoOMsA, pecypchl HHTepHeTa), KpUTHYECKH
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHSATh Pa3IMYHbIE METO/IbI M 3alIpOChl IIPU MOUCKE U 0TOOpe MH(DOPMaLUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIOJIHEHUS y4eOHBIX U O3HABATENIbHBIX 3314
OTpeNIeIEHHOr0 TUMA, MPHOOpEeTeHHEe OIblTa B 00JacTH HMCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpOU aKTUBHOTO UCIIOJIb30BAHUS Pa3IMUHBIX
IIOUCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTHMaJbHYIO (OpMY IpenCTaBIECHUSL
uHGOpPMAlMM U WUIIOCTPUPOBATH pEIIaeMble 33/a4l HECIOKHBIMU CXEMaMHU, TUarpaMMami,
npyrumu popmMaMu rpaduku U UX KOMOWHAIUSAMU;

YMEHHUE HCIOJNb30BaTh U aHAIU3UpPOBaTh B Ipolecce y4yeOHOM M HccienoBaTelnbCKOM
NEeSATENbHOCTH UH(POPMAIIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJIBCKOT0 X034HCTBA U TPAaHCIIOpTa
Ha COCTOSIHME OKPYXKAIOIIEH IPUPOSHOMN CPELBL.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIC y4eOHbIE 1efiCTBUS:

yYMEHMsI 3aJaBaTh BOIPOCHl (B XOJe Auagora M (WiaM) AMCKYCCHUH) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIMPOBATH CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBINOJIHEHUS
MPEIIOKEHHOM 3a/1a4H;

YMEHHSI NIPEACTABIIATH OJTyUYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN 1€ATEIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTax; JAejJaTh IPE3CHTALUI0 PE3YJIbTATOB BBIIOJHEHUS XUMHUYECKOTO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEeIOBATENIbCKON JAESITEIbHOCTH IPU PEIIEHUH BO3HMKAIOUIMX NpoOJieM Ha OCHOBE YyuéTa
OOIIMX MHTEPECOB M COIJacoBaHUs NO3ULUHI (00CYyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMBD», KOOPAUHALUA COBMECTHBIX ACHCTBUM, ONPEAEIEHUE KPUTEPUEB 110 OLICHKE KauyecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepcaJbHbIE YUeOHbIe 1eCTBHS:

YMEHHME CAMOCTOSITEIBHO ONPEAEIATh LU ACATENbHOCTH, IIIAaHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TNpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMpPAThH
Haubosiee HPQPEKTHUBHbIE CIOCOOBI pelIeHHs Y4eOHBIX W [O3HABAaTEJIbHBIX  3aj]ad,
CaMOCTOSITEJIBHO COCTABJIITh WJIM KOPPEKTUPOBATH INPEIJIOKECHHBI AJITOPUTM JEHUCTBHU IIPU
BBIMOJIHEHUM 33JaHUN € Y4ETOM IMIOJIy4EHUS HOBBIX 3HAaHMH 00 H3yyaeMbIX OOBEKTax —
BEILIECTBAX U PEAKLUAX, OLCHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM LIeNy,
YMEHHE MCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaraeMble B YCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOCHHUIO O0S3aTENILHOTO COMACPKAHMUSA,
YCTaHOBJICHHOTO JaHHOM (enepaibHOl pabodeil mporpaMMol, BBLIIEISIOT: OCBOEHHbBIE



O6y‘laIOII_[HMI/ICSI HAay4YHbIC 3HAaHUSA, YMCHUA U CIIOCOOBI HCﬁCTBHﬁ, CHCI_[I/I(I)I/ILICCKI/IC JII
Hp@I{MCTHOfI obnactu ((XI/IMI/ISI», BUIblI OCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, €TI0
HUHTEpIIpETAllvN, Hp606p330BaHI/IIO 1 MPUMCHCHUIO B PA3JIMYHBIX yLIe6HBIX M HOBBIX CUTYyallUAX.

K xonuy oOyuenust B 8 kJiacce mpeIMEeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUJAIOIIMXCSl YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyJa, XUMUYECKUN
AIIEMEHT, MpPOCTOE BEIIECTBO, CJIOXHOE BEIIEeCTBO, CMech (OJHOpOJIHAs U
HEOJTHOPOJHAs), BAJCHTHOCTb, OTHOCUTEIbHAas aTOMHAas M MOJICKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
AJIEMEHTAa B COEIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasi peakiys, Kiaccuukanus
peakLuii: peakuy COEIMHEHNUs, pEaKLUU Pa3JI0kKEHUs, PEaKIIMH 3aMELICHUs, peaKLIUU
oOMeHa, PK30- U SHIOTEPMUYCCKUE PEAKIH, TETUIOBOM d(PPEKT peakiuu, aapo aToma,
AJIEKTPOHHBIN CJION aTroma, aTOMHas OpOUTajb, PaguyC aTOMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAas KOBAJECHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBast 10JIs BelecTBa (IPOLIEHTHAs: KOHIIEHTpPALUs) B pacTBOPE;
WITIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHX TOHSATHA W MPHUMEHATH 3TH
MOHATUS NPU ONMCAHUY BELECTB U MX MPEBPALICHUN;

UCTIOJIB30BaTh XHUMHYECKYI0 CHMBOJHKY ISl COCTaBJIeHHS (OPMYIT BEIIECTB H
YPaBHEHUN XUMUUYECKUX PEAKLUM;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OHHApHBIX COEAMHEHUSX, NPUHAJICKHOCTh BELIECTB K
Onpene’€HHOMY KIAacCy COeIMHEHHH 1o QopMmylaMm, BHJI XUMHYECKOW CBSI3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepnonnueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATh
IOHUMaHHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMMYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAaHEHHs MaccChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHa ABOTaJIpo;
ONKCBHIBaTh M XapakTepuszoBaTh TabauuHyro ¢(opmy Ilepuonnueckoit cuctembl
XUMHYECKHX DJIEMEHTOB: pa3jnyaTh MOHATUS «TJlaBHas moAarpymnma (A-rpymnma)» u
«mmobounas moxarpynma (b-rpynma)», Mamsie W OOJbIIME TEPHOIBI, COOTHOCHUTH
0003HaueHMs, KOTOpble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsA] A1pa, oOllee 4YHUCIO DJIEKTPOHOB U
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJIaccU(pUIUPOBaTh XMMHUYECKUE JIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakuu (10 YMCIY W COCTAaBYy Y4YacTBYIOLIMX B PEAKIMU BEILECTB, IO TEIUIOBOMY
shdexty);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAHWE MPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUUH
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIHii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IIPOTEKaHU XMMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBUSX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JeMeHTa 1o (popMyJie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILlECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKON pEaKIvH;



MPUMEHSTh OCHOBHBIE OINEPAIlUM MBICIUTEIHLHOU NEATEIHbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATH3AINIO, KIaCCU(UKAIUIO, BBISBICHUE MPUINHHO-
-CJICIICTBEHHBIX CBS3CW — IS M3YYCHUS] CBOWCTB BEINECTB M XUMHYCCKUX PEAKIIHIA,
CCTCCTBCHHO-HAYYHBIC ~ METOJbI  TO3HAHWS  —  HAONOJeHWEe,  HW3MEpCHHE,
MO/JICIIUPOBAHUE, IKCIICPUMEHT (pealIbHBIA M MBICJICHHBIH );

CIeOBaTh TMpaBWIAM TIOJB30BAaHUS XUMHYECKOW TMMOCYyIoi U  J1ab0paTopHBIM
000OpyIOBaHHEM, a TaKXKe NpaBUIaM OOpallleHUs C BEHICCTBAMU B COOTBETCTBUH C
WHCTPYKITUSIMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYYEHUIO
U coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONpEeIEHHON MacCOBO J0JIel pacCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH
U TIPOBOJIMTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB MIENIOUEH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JTakmMyc, peHodTanenH, METUIOPAHXK U IPyTHUe).

K xonHuy oOyuenust B 9 kJiacce mpeIMETHbIE Pe3ylbTaThl Ha GA30BOM YPOBHE JIOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IMOHATUM: XUMUYECKUUA 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOAKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XMMHYECKas peakius, XUMUYeCKas
CBAI3b, TEIUIOBOM 3 (EKT peaklyu, MOJb, MOJSIPHBIN 00BEM, PacTBOp, IIEKTPOIIUTHI,
HEIJICKTPOJIUTHI, SJEKTPOJIUTUYECKAS JUCCOLMAILNS, PEaKIMH HOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBIE pEaKIUH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHUCJIHTENb,  BOCCTAHOBUTEID,
OKHCJIEHWE W BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(POTEPHOCTh, XUMUYECKAs CBS3b
(koBalleHTHasi, MOHHAs, MeTaJlIn4yecKas), KpPUCTAJUIMUecKas peméTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIuHu, TMPEeAeiabHO JOIyCTUMAas
koHneHnTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATHh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSTHI M NPUMEHSTH 3TH
MTOHATUS MTPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

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

ONpENENsATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COEAMHEHUSAX PA3JIUYHOIO COCTABA, IPHUHAMIEKHOCTh BELIECTB K ONPEIEIEHHOMY
KJIACCy COEIMHEHUH 1o Qopmynam, BUI XUMUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
METaJUTMYecKasi) B HEOPTaHMYECKUX COCIUHEHMSIX, 3aps] HOHAa 10 XUMHUYECKOH
dbopMmyre, xapakTep cpelabl B BOJHBIX PACTBOpPAaX HEOPTaHUYECKUX COCIWHEHUH, THUII
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona . M. MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepHu30BaTh TabimuuHyo dopmy [lepuoamueckoit
CHCTEMBl XUMHUYECKHUX OJJIEMEHTOB: DPa3ju4aTh MOHITHS «rjaBHas mnoarpymma (A-
rpynma)» u «mnobounas mnoarpynna (b-rpymma)», manble u Oonblive TEPHUOIBI,
COOTHOCUTh O0O3HAauY€HHUs, KOTOpPbIE HWMEIOTCS B TMEPUOAMYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsij sapa, 00IIee YMUCIo AIEKTPOHOB U PACIPEICTICHHE MX 10 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWMCTB SJEMEHTOB M HX
COCAMHEHUN B MpeJeax MaJbIX MEPUOAOB M TJIABHBIX MOArPYII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUpPOBaTh XMMUYECKHE IEMEHTHI, HEOPTraHUYECKHE BEUIECTBA, XUMUYECKHE
peakuuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3pdeKTy, 10 U3SMEHEHUIO CTENIEHEeH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHUPUUECKHEe XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIJIOKHBIX BEIECTB, IOATBEPXkKAAsl ONMMCAHUE IPUMEPAMH MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

COCTAaBIISATh YPABHEHMSI IJIEKTPOIUTUUECKON TUCCOLMALIUN KUCIIOT, IEN0YEH U CONEH,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS peaklMi MOHHOIO OOMEHa, YpaBHEHMsI peaKLui,
MOATBEPXKJAIOIIUX  CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY BEIECTBAMU
pa3IMYHBIX KJIACcCOB;

pPacKpbIBaTh CYHNIHOCTH OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHUN MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca 3THUX pPeakluii;

IIPOrHO3MPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHMsI, BO3MOKHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJIAPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, IPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUECKON PEaKIIH;

coOmolaTh MpaBWja IOJb30BAaHUS XMUMHUYECKOH TOCyAoH U JabopaTOpHBIM
o0opy/noBaHHEM, a Takke MpaBuia oOpallleHus C BEIIECTBAaMU B COOTBETCTBUH C
MHCTPYKLHUSMU 10 BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUECKUX OIBITOB 110 MOIYYEHUIO
¥ COOMpaHMIO ra3000pa3HBIX BEUIECTB (AMMHUAKa M YTIICKUCIOTO ra3a);

IIPOBOAMTDH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHBIX BELLECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJOpua-, OpoMua-, moaua-, kapOonar-, ¢ocdar-,
CHWJIMKaT-, Ccynab(daT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEpAllUM MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHe, O000O0IIeHHEe, CHCTEMAaTHU3aLUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€d — JUISl M3YYEHMsI CBOMCTB BEIIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOIIOAEHUE, U3MEpEeHue, MOJECINPOBaHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Koaun4vecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u DyeKTpoHHbIE (IU(POBHIE)
n/n TeM NPOrpaMMbl Bcero Konrposenbie Hpaxrueciue o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI padoThbI
Pasnea 1. I[lepponavajibHble XUMHUYECKHE NOHATHS
XuMusi — BakHast 00J1acTh
11 €CTECTBO3HAHHUS U 5 5 bubmuorexa [IOK
MPAKTUYECKOM IEATEIIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa u xuMHuueckue 15 1 bubmuorexa [IOK
peaxkuu https://m.edsoo.ru/7f41837c
Hroro o pasueny 20
Pa3pnen 2. BaxxHeiimme npeacTaBuTe/ M HCOPraHMYECKUX BeleCTB
21 Bosnyx. Kucnopon. [Tonarue 6 bu6nmoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopox.Ilonstue o kucinorax 8 1 bubnunorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Torstue 06 5 1 1 bu6nuorexa [IOK
' OCHOBaHMSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bu6mmoreka [IOK
HEOPraHMYECKHUX COSTUHEHHMA https://m.edsoo.ru/7f41837c
Hroro no pazueny 30

Pazpnen 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux iemeHToB JI. U. MengeneeBa. CTpoenne aToMoOB.

Xumu4yeckas ¢cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE Pe€aKIuu



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

[Tepuoauueckuii 3aKOH U
[Iepunonnueckas cucrema

3.1 XUMHUYecKux aemeHTos Jl. M. 7 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
Mennene-eBa. Ctpoenue
aToma
XuMu4decKas CBS3b.
3.2 OKUCIUTEIBHO- 8 bubamorexa LOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCJILHBIC PCAKITUN
bu6nunorexa LIOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIACC

KonuyecrBo yacoB DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/1iesioB U TeM uudposbie
Ne i/mt P Konrpoabubie | IIpakTHyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsbl
Pa3nen 1. BemecTBo 1 XuMH4eckne peakuuu
[ToBTOpenue u yrmyOieHne 3HaHUH bubmmorexa [IOK
1.1 5 1
OCHOBHBIX pa3JIeiioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmuotexa [JOK
' peakuii https://m.edso0.ru/7f41a636
DIEKTPONIUTHYECKAs JUCCOLIMALIMSL. bubnmoreka [IOK
1.3 8 1 1
XUMHUUECKHE PEeaKLuu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3zgen 2. HemeTasibl M X COeANHEHUSA
21 OO6m1as XxapakTepUCTHKa XUMHUECKUX 4 1 bubmuorexa [IOK
' anemeHToB VIIA-rpynmel. ["amoreHs https://m.edsoo.ru/7f41a636
. JIEMEHTOB -TPYIITIBL u
124 P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
yy | S | 7 L moaok
. MEHTOB V A-TpyIIITbL. T U UX
5 byt ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
06
24 sneventon VA rpymm. Vrcpoa : 1 , | BubmoreralloK
' . PYHITH. PoA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHUS
Hroro mo pazneny 25



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

Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. bubnuorexa LIOK
3.1 Obupme cBolicTEa METAILIOR 4 https://m.edso00.ru/7f41a636
3.9 B . 16 bubmuorexa [IOK
) AKHENILNE METAJUIbl U UX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 okpykammas cpeaa
4.1 B TBA ¥ MaTepHUAJIbI B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' etee °p 3 eoBe https://m.edso0.ru/7f41a636
Htoro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edso00.ru/7f41a636
OBLIEE 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




ITOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
No KoanuectBo yacos Jlara JJIeKTPOHHbIE HU(PPOBbIE
Tema YpoOKa K()]-[Tpo_m,]-[b[e HpaKanecxne 06pa3OBaTeanHe
n/n Bcero U3y4YeHHs
padoTsI padoThbI pecypcbl
1 [Ipeamet xumuu. Ponbs xumuu B 1 bubmuorexa [IOK
JKU3HU YeioBeka. Tela U BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonsaTtue o MeToAax MO3HAHUS B 1 bu6nmmorexa [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[Tpaktueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U IPUEMBI 1 bubnuorexa LIOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHHUEM»
Yucteie BemecTBa 1 cMecH. CiocoObl but6mmoreka [IOK
4 . 1
pasjencHus cMecei https://m.edsoo.ru/ff0d26ca
ITpakTuyeckas padora Ne 2
5 «II))EBI[GJICHI/IC cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOU COJIH )»
bubmuorexa [IOK
0 ATOMEL H MOIICKYTEL 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE DIIEMEHTBI. 3HAKH 1 bu6nmmorexa [IOK
(CHMBOJIBI) XUMHYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIEC BEIIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0OH OCTOSIHCTBA COCTaBa 1 bu6nmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BellecTB. XUMudeckas hopmyia.
BaneHTHOCTh aTOMOB XUMHUYECKHUX
AIIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHocHUTeNnbHAS aTOMHas Macca.

bu6nuoreka [IOK

1 OtHOCUTEbHAS MOJISKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMAYECKOr0 but6mmoreka [IOK
3JIEMEHTA B COECIUHCHUHI https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. MoJb. bu6nuoreka [IOK
MossipHast macca https://m.edsoo.ru/ff0d5230
14 Ddu3ndecKue U XUMUYECKHUE SBICHHS. but6mmoreka [IOK
XUMHYecKasi peaxius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus NPOTEKAHUS bubnuorexa LIOK
XUMHYECKUX PEaKIiid https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MaCChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YpaBHCHUSI https://m.edsoo.ru/ff0d3b88
BrlunciaeHus: KOJIu4ecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHUSIM Bubmworexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIHi
Knaccudukanms XUMIISCKHX
18 peaKum‘(/ji? (C0:,[II/IHCHI/ISI pazIoKEeHUS bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBII1-
19 SHIUKJIONEIUCT. O6og;1ueHne U bubmmorexa OK
B https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alUsl 3HAHUH
20 KonTtponbnas padora Nel mo reme bubnuorexa LIOK
«BelecTBa 1 XUMHUECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razon. CocraB but6mmoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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

IIPOCTOEC BECIIECCTBO. O30H

dusznyeckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuu OKUCIICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CniocoObI MoTy4eHus: KUCI0po/ia B
23 nabopaTopun ZIqHPOMI)IHIJ'IeHI;-IOHCTI/I. bubamorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMnaeckoi
24 pEeaKLnHu, IOHATHE O bu6nnoreka [IOK
TEPMOXHUMHUYECKOM YPAaBHCHHHU, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUAX
TomnuBo (He(Th, YTOib U METaH).
25 3arpﬂ3He1§Heq1;o3uyy;a CHoCOOBI z:ro Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MPeIOTBpAICHUS
[Tpaktrueckas padota Ne 3 o Teme
26 ((1?[0JIYIIGHI/IG u l:o6lv1paHlxle bubanoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHUCITIOPOJ1a, U3yUYEHUE €TO CBOUCTBY»
97 Bonopon — anemMeHT u npocroe but6mmoreka [IOK
BerlecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 ®duzndecKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [IpumeHenue Bomopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTe 0 KMCIOTAX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI MoTy4YeHust BOA0poaa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme Butmorexa LIOK
31 «Ilonydenue u coOupanue BoIOPOIa,

W3Y4YEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MoutsipHbIii 00bEM ra3oB. 3aKOH

bu6mmoreka [IOK

32 ABorapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBA
33 BEILIECTBA Ia3a M0 €ro U3BECTHOMY Bubmmorexa LIOK
B https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brraucnenns 00EMOB Ta30B 10
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE Bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIICHHI ra30B
35 dusznyecknue U XUMUYECKHE CBOMCTBA bu6nmmorexa [IOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuotexa [JOK
UH/IMKaTOopax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuTeb.
37 Hacrelmennrle 1 HeHACHIIIEHHEBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBasi 10J1s1 BEIeCTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[Tpaktuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHue pacTBOPOB C bubmuorexa [JOK
ompeIeIEHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBA»
39 Konrponsnas padora Ne2 o reme bubnuorexa LIOK
«Kucnopoza. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanus, but6mmoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
IlonydyeHue u XUuMHUYECKHE CBOMCTBA
41 KI/?CJI};T;LI:: OCHOBHBT; u S Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHUJIOB
42 OcHOBaHUS: COCTaB, KJIacCU(pUKAIIHS, but6mmoreka [IOK



https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d587a
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHnue 1 XuMHUYECKHE CBOMCTBA bub6morexa [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, knaccudukamus, bu6nuorexa [IOK
44
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [loryueHne 1 XUMHYECKHE CBOMCTBA bu6nuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
C : ,
15 | crmcots momyemn nmmme b morera LIOK
. v ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[paktuyeckas padota Ne 6. Perenue
47 AKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME bu6nmnoreka [IOK
«OCHOBHBIC KJIACChl HEOPTaHHYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 I'eneTn4eckas CBSI3b MEKIY Bubmorexa [OK
KJIaCCaMHM HEOPTaHUYECKUX
. P https://m.edsoo.ru/00ad9a50
COCIMHECHUI
49 O000111eHUE U cUCTEMATU3ALML but6mmoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb?2
o 'I'<OOHTpOJII>HaSI pabota Ne3 o reme Bu6morexa LOK
CHOBHBIC KJIaCChl HCOPTAaHUYECKUX
o P https://m.edsoo.ru/00ad9ela
COEJIMHEHU M
I1
st | st snewermon. Tomme o Baimiorera LIOK
) https://m.edsoo.ru/00ad9ffa
TpyHax CXOAHBIX SJIEMEHTOB
N N
E€pPUOIMYECKHI 3aKOH U Butmorexa LIOK
52 [lepuonuueckas cucrtema

XUMHYECKHX 3yieMenToB J1. 1.

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

53 [leprobl, rpymImbl, TOATPYIIITHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bu6nmnoreka [IOK
saep. M3ororsr https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
95 aT(f)MOB BHGMCH?())B [Tepuonnueckoit bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
cucteMsl JI. 1. MeHaeneeBa
XapakTepucTUKa XUMHYECKOT0
56 3JIEMEHTA 110 €ro MOJI0KEHHIO B but6mmoreka [IOK
[Mepuoanveckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3akoHa
57 JUUISL pa3BUTHUSI HAYKU U MPAKTUKH. []. bubmuorexa [JOK
. MenneneeB — y4EHBIH, TIe1aror u https://m.edsoo.ru/00ada96e
rpakJlaHuH
58 DIEeKTPOOTPULIATEIIBHOCTh AaTOMOB bu6nuorexa LIOK
XUMHYECKHX DJICMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
>9 Hommas Xinirieckas Cessh https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMH4YeCKast bubnuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas nenonsipHas bubmuotexa [JOK
XAMHYECKasi CBS3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTEIBPHO-BOCCTAHOBUTEIBHBIC but6mmoreka [IOK

peaxiuu

https://m.edsoo.ru/00adb076
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bu6mmoreka [IOK

64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 httos://m.eds00.ru/00adb076
o | e |
https://m.edsoo.ru/00adb486

CBSI3b)»

66 PesepBHblit ypok. O6006111eH1E 1 1 bu6nuoreka [IOK
CcHUCTEMAaTH3aIis 3HAHUI https://m.edsoo.ru/00adb33c

67 PesepBublit ypok. O60011eHNE U 1 bubnuorexa LIOK
CHCTEMAaTH3aLUs 3HAHUH https://m.edsoo.ru/00ad9ch?2

68 PesepBubIil ypok. O6001mIeHIE 1 1 bubmuorexa [JOK
CHCTEMATH3AlMs 3HAHUHI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbBIe nH(ppoBbIE

Jlj;-)n Tema ypoka Beero Kontpoabnbie | IlpakTnyeckue i[:;:eﬂﬂﬂ o0pasoBaTejbHbIE
padoThbI padoThI pecypcel
[lepnonueckuii 3aKOH.

1 [lepuoauueckas cucrema 1 bubnmoreka [IOK
XUMHYECKHUX dieMeHTOB J]. 1. https://m.edsoo.ru/00adb59e
Menneneesa

, | o

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMudeckoi CBSI31 U THITBI 1 but6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no reme

5 «IToBTOpEHUE U yruyodneHue 1 1
3HaHUU OCHOBHBIX Pa3/IeNioB Kypca
8 xiacca»

6 Knaccudukanus XuMI4ecKux 1 Bbub6nmuoreka [IOK
peaKIuii 10 Pa3IuYHBIM IPHU3HAKAM https://m.edsoo.ru/00adbchb0
IloHsiTHE O CKOPOCTH XMUMHUYECKOU

7 peaKIuy. HOHS[I”)[I/IG 0 TOMOTCHHBIX U 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITHIX
[ToHATHE O XUMHYECKOM
8 paBHOBecHH. DAaKTOPBI, BIUSIOIINE 1 bubmmorexa LIOK
T https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHYECKOW PEeaKIHH



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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U IMOJIOKEHUEC XUMHNYCCKOI'O

paBHOBECHS
9 OKHCTUTENHHO- bu6nmoreka [IOK
BOCCTaHOBUTEJIBHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 3aEKTPOIUTHYSCKOMN
10 ;mccr:)ounaunn.annBHHe U ci1a0ble bubmorexa OK
https://m.edsoo.ru/00adcd68
AJICKTPOJIATHI
11 HonHble ypaBHEHUs peaKIuil bubamorewa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE MPEACTABICHUI bubnuotexa [JOK
00 AJIEKTPOIUTUIECCKOM https://m.edsoo.ru/00add5d8
JIACCOIUAITNN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE TPEJICTaBIICHUI 00 bubmorera [IOK
N https://m.edsoo.ru/00add8h2
AIIEKTPOIUTUICCKON JUCCOIIUAIIUN
14 [TonsaTHE O rUapOIM3E CONEN bubnmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O6001eHne U cucTeMaTru3aIus bubmuotexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 <<II’)emeHI/Ie 3KCl'IpepI/IMeHTaJIBHLIX buommorexa HOK
https://m.edsoo.ru/00addbfa
3a71a9»
Kontponbhas pabota Ne2 no teme
17 «OIIEKTPOIUTHYECKAS bubnuorexa LIOK
nUcconuanys. XUMHUECKUE https://m.edsoo.ru/00addecO
PEaKIMK B pacTBOPax»
18 OO6m1as xapakTepHUCTHUKA TaJIOTCHOB. bubmuotexa [JOK



https://m.edsoo.ru/00adcade
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XUMHUYECKUE CBOMCTBA HA MPUMEPE
xXJiopa

https://m.edsoo.ru/00addfe2

XnopoBozpopoa. CoisHast KHCIIOTA,

but6mmoreka [IOK

19 i
XUMITICCKHE CBOMCTEA, HOTYHCHHIC, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[pa eckas pabota Ne 2 o reme
20 «1?[0““: 1:3 zop 0T i KHC g - bubamorewa LIOK
JTy4EHHUE COJISTHOM KUCIIOTHI,
i . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBONUCTB»
Bbruncnenus no ypaBHEHUsM
21 XUMHYECKHUX eal}:p Wi, €CIIN OAUH bubamorexa LIOK
peaid, A https://m.edsoo.ru/00ade488
W3 pEareHTOB JIaH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bu6nmnoreka [IOK
VIA-rpymrsl https://m.edsoo.ru/00ade64a
AnnotponHble MOIU(DUKALIUU CEPBI.
Haxoxnenue cepsl u eé bu6nmoreka [IOK
23 .
COCTMHCHHUH B MPHPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBonopoa, cTpoeHHUe
24 @HZqungezlfI’ xninqecx,ne bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepbl. CepHasi KUCIIOTA,
25 (bH:«:HjeCKI/IFe) u XI/II\EI/I‘ICCKI/IG Bubmmorexa LIOK
3 https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHHE
XUMUYECKUE PEAKIUH, JIEKAIIUE B
OCHOBE MIPOMBINICHHOTO CIIOco0a
P . but6mmoreka [IOK
26 MIOJIyYEHUS] CEPHOMN KUCIIOTHI.

XUMUYECKOe 3arpsi3HeHne
OKpYKalollei cpeabl

https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00ade64a
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COCANMHEHUSAMHU CEPBI

Briuncienue MaccoBOU 10U

bubmuorexa [JOK

27
BBIXO/1a TIPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 ACIIDOCThAHCHIE e bubmuorexa [IOK

o HEHUE B [IPU
pactpocip PHPOE, https://m.edsoo.ru/00adeeab
bU3HYECKrEe U XUMUYECKHE
CBOMCTBA
AmMuak, ero puznyecKue u
29 XUMHUUYECKHUE CBOMCTBA, OJIYUYECHNUE bubmorexa OK
’ yi https://m.edsoo.ru/00adf004
Y IPUMEHEHNE

0 Hl?[aKTquCKaﬂ pabota Ne 3 o Teme Bu6morexa LOK

«ITomyuenne aMmMuaka, u3ydcHue
Y . i https://m.edso0.ru/00adf180
€ro CBOMCTB)»

31 A3oTHas Kuco0Ta, €€ pu3ndeckne u but6mmoreka [IOK
XAMUUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEN

p | s e o
yaoop . § https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIoIeH CpeIbl
COEIMHEHUIMH a30Ta
(0] .0 V

33 (psz(%)s pHaﬂKISan((l)):: (btl?lfjﬂ(qeifne u Bubmmorexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyYEHUE
Hcnonb3oBanue gocaTo B
34 KaueCTBE MUHEPATIbHBIX bu6nmmorexa [IOK

ynoOpeHuil. 3arps3HeHue
MIPUPOHON cpenbl pochaTamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacnpocTpaHeHue B

35 npupoze, GuzndecKue u bubmmorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHYCCKHE CBOMCTBA
Oxcunsl yraepoaa, ux Guandeckue
U XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TTPOOITIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKCHJIOM yTJIepoja
(V)
37 VYronpHas KuciioTa U €€ Comu bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[TpakTueckas padora Ne 4 o Teme
38 "TlosrydyeHune yrieKucioro rasa. bubmmorexa LIOK
KavectBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
[lepBOoHaAUaIEHEBIE TTOHATHSA 00
39 oprpaHI/Iqecxnx BEIIECTBAX KaK O bubmorexa OK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepoaa
40 Kpemnuii u ero coenuHeHus bubmorexa OK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5.
41 Pewenne skcnepuMeHTaIbHBIX bubnuorexa LIOK
3a1a4 1o teMe «Baxueimme https://m.edso0.ru/00ae0bf2
HEMETAJUIbI U UX COSIUHEHUS
KontponrHas padora Ne3 mo teme
42 «BaxTieﬁume ieMeTannH 1 UX bubmmorexa LOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
43 OO61mas xapaKTepUCTHKA bu6nnoreka [IOK

XHUMHUYCCKUX 3JICMCHTOB —

https://m.edsoo.ru/00ae103e
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MeTaJI0B. MeTanieckas CBsA3b U
MeTaJUIMYeCKasi KpUCTaJUIMIecKas
pemiéTka. PU3HUECKUE CBOMCTBA
METaJUIOB

XyMHU4YecKHe CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUIECKUN PSITT bubmmorexa LIOK
. https://m.edso0.ru/00ae1156
HaIMps’KCHUU MCTAJIJIOB
OO1me crocoObl MoTyYeHus
MetasuioB. CrutaBel. Beraucnenus
45 10 YpaBHEHHUSM XUMHUYECKHUX Bubmroreia LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, €Clii OJIMH U3 PeareHTOB
COJEPKUT IIPUMECH
46 [ToHsiTHE O KOPPO3UHU METAJIIOB bubnmorexa LIOK
https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47 [enourbre MeTamIb: https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llemouHo3eMeNbHBIC METAJIIBI — but6mmoreka [IOK
KaJIbIIMH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxkneiimue coeIMHEHUS KaJILIUS bubmorexa OK
https://m.edsoo.ru/00ae15e8
51 O000I1IeHHE B CUCTEMAaTH3aIHs
3HAHUU
52 JKEcTkOoCTh BOMBI U CIIOCOOKI €& bu6nmuorexa [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
53 [Tpaktrueckas padota Ne 6 o Teme bubmuorexa [JOK

"YKEcTKOCTEL BOZBI U METOEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

54 PN — bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa LIOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
> Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COTTU bu6nmnoreka [IOK
xenesa (1) u sxemnesa (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U cCUCTEMAaTH3AIUs
3HAHUK
[MpakTuueckas paborta No 7.
59 Pemenue skcnepuMeHTanbHbIX bu6nuorexa LIOK
3a71a4 1o Teme «BaxuHeimme https://m.edsoo.ru/00ae3de8
METaJUTBbl U UX COCTUHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUUYECKHUX PEaKIIHii, eCITH OIUH
60 W3 PEareHTOB JIaH B M30BITKE WK but6mmoreka [IOK
COJICP)KHUT ITpUMeCH. Berauciienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTA
peakiuu
61 O060011eHe U cCUCTeMaTH3alIus
3HAHUI
Kontponbnas pabota Ne4 o teme
62 «Baxneunme MeTaIbl U X
COEMHEHUS»
63 BemecTBa u maTepuaisl B but6mmoreka [IOK

MMOBCEIHEBHOM KM3HU YeJIOBEKa

https://m.edsoo.ru/00ae3f50
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64 XUMHUYECKOE 3arpsi3HEHNE 1 bubmuorexa [JOK
OKPYXKAIOIIeH Cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perienun 1 bu6mmorexa LIOK
HKOJIOTMYECKUX MPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHblii ypok. O600111€HNE U 1 bu6nmorexa [IOK
CHCTEMATH3ALMs 3HAHUHI https://m.edsoo.ru/00ae0d0Oa
67 Peseprublit ypok. O600111eHNE 1 1 bubmmorexa [IOK
cucTeEMAaTH3aMs 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O6001ICHIE 1 1 bubmuotexa [JOK
CHCTEeMAaTHU3aIns 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBLIEE KOJIMYECTBO YACOB I10 68
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