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HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1o XuMHM Ha YpOBHE OCHOBHOTI'O 001Iero 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHMS OCHOBHOM 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHOI
pabouell mporpaMMbl BOCIIUTAHUS U € Y4ETOM KOHIENLUHU IpernojaBaHus yueOHOro mnpeaMera
«Xumus» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit deneparym.

[IporpamMMa mo xumMuu Aa€T OpeACTaBIEHHWE O LENsIX, OOIed crpareruu oOydeHus,
BOCIIUTAHUA M PA3BUTHUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4YyeOHOro IpeaMeTa, yCTaHaBJIMBAET
00s13aTeNbHOE NPEIMETHOE COJEp KaHKUe, IPeayCMaTpUBAET pacHpeieIeHue ero 1o Kiaccam U
CTPYKTYPUPOBAHHE I10 PA3ACiIaM U TEMaM IIPOrPaMMBI IO XUMUH, ONPEIENIET KOJIUIECTBEHHBIE
U KauyeCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCJIEI0BaTENbHOCTh
W3Y4YEHUS XUMHUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTMKH y4eOHOTO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeaessieT BOZMOKHOCTH MPeMeTa JIs
peanu3anuy TpeOOBaHUIl K pe3ynbTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOT'O 00111€r0 00pa30BaHUs, a TaKKe TPeOOBaHUM K pe3yibTataM 00y4YeHHs] XUMUU
Ha YypOBHE LeNed H3yd4eHUus MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOU
JeSITEIbHOCTH 00y4aroIerocs o OCBOCHUIO y4eOHOTO COIepIKaHUS.

3HaHUE XUMHH CITYKUT OCHOBOH 1111 (GOpMHUPOBaHUSI MUPOBO33pEHUS 00yUaIOLIErocs, ero
MIPEICTABICHUH O MaTepUAILHOM €MHCTBE MUPA, BAXKHYIO POJIb UT'PatOT (OPMHUpPYEMbIe XUMHUEH
MIPEICTABICHUS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpoOJEeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOM,
9HEPreTUYECKOH, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUS.

N3ydenue xumuu:

CHOCOOCTBYET peajau3ald BO3MOXHOCTEH M caMopa3BUTHS U (OpPMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011ei 1 PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHpPOBaHHE MBIIUIEHHUS] U TBOPUYECKHUX CIOCOOHOCTEN o0yuaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEJIbHOM ~ y4eOHOM  JeSTeNBbHOCTH, JKCHEPUMEHTAIbHBIX 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
B3TJIsi[]a HA €IUHCTBO NMPUPOABI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00Y4atoLUXCs;

CHOCOOCTBYET (HOPMUPOBAHHMIO LEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSAM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B HKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronmxcs.

JlaHHble HampaBieHHs B OOYYEHHH XMMHM 00eCreuMBaloTCs crnenu(uKoil comepkaHus
yuyeOHOro mpeaMeTa, KOTOPBIM SBISETCS IEJaroruuyeckd aJalnTUPOBAHHBIM OTpa)kKeHUEM
0a30B0il HAyKH XUMUU HA ONPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO OOIIEr0 OOpa30BaHMS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMUMUCs CUCTEMBI NTEPBOHAYAIbHBIX MOHATHH XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX OHATUN OPraHUYECKON XUMUH.

CrpykTypa comepkaHUsl MIPOrpaMMbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. CopepkaHue CKIAABIBACTCS M3 CHCTEMBl IOHATUH O XMMHYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMbI IMOHATHA O XUMHUYecKod peakmuu. O0e 3TH CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl O NPUHIUIY IOCJIEJOBATEIbHOIO pPa3BUTHsA 3HAHMN Ha OCHOBE
TEOPETHYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUA O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— MpeACTaBIeHUH 00 IEKTPOIUTUYECKON TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKH IIOIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATENLHO OT OJIHOTO YPOBHS K JIPyromy,
BBINOJIHAS (YHKUMU OOBSCHEHHs] U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHS U MOJTyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHne mnporpamMmbl IO XHMHUHU CHOCOOCTBYET (DOPMUPOBAHUIO IPEJICTABICHUS O
XUMUYECKOM COCTaBIAIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOH IIPUPOJBI,
LIEHHOCTHOTO OTHOILIECHHs K HAYYHOMY 3HaHUIO M METOJIaM MO3HaHus B HayKe. M3ydeHue xumun
IPOUCXOIUT C TPUBICYCHMEM 3HAHUM M3 paHee U3YYCHHbIX Y4EOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knaccel» n «®usmka. 7 Kaacey.

[Ipu u3yyeHn XuMUM NPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XMMHUUECKON HAyKHU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON EATEIbHOCTH YeJIOBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajJadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHUU
CUCTEMBbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMUX (DaKTOB, MOHITHH, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOT0 XapakTepa, s3blka HayKd, B
MPUOOIIEHNN K HayYHbIM METO/AaM IMO3HAHUS MIPU U3yYEHUH BEILIECTB U XUMUYECKUX PEaKIUi, B
(GOpMHpPOBAaHMM U pa3BUTHM [103HABATEIbHBIX YMEHMH M HX IPUMEHEHHH B Yy4eOHO-
MO3HABATENBHON M yueOHO-HCCIIEeI0BATEIbCKOM 1E€ATEIbHOCTH, OCBOCHUU NPaBUJI 0€30MacHOro
oOpallleHHs C BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

Ilpn M3ydyeHuUM XMMUU Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHUE
npuoOpenu Takue e, Kak:

— (hopMHpoBaHUE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPY/HUYECTBY, CAMOCTOSITEJIbHOMY IPHHATUIO peIIeHUH, CHOCOOHOM ananTupoBaThcs K
OBICTPO MEHSIOIIMMCS YCIIOBHSIM KH3HH;

— HAIpaBJICHHOCTh OOYYCHUS HA CHCTEMAaTHYECKOE TPHOOIICHHE OO0yJalomuxcs K
CaMOCTOSITEJIBHOM ~ IIO3HABaTEJIbHOM  JEATENbHOCTH,  HAy4YHbIM  METOAAM  IIO3HAHUA,
(hopMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecredyeHue YCIOBHUH, CIOCOOCTBYIOIIMX IPUOOPETEHUIO OOYYalOLIMMMCS OIbITa
pa3HooOpa3HON N1eATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— (hopmupoBanue obmel QyHKIMOHATBHOW U €CTECTBEHHO-HAYYHONW 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
MOBCEHEBHOM JXU3HU U TPYIOBOU JEATENBHOCTH,

— (hopMupoBaHue y 00y4arOMUXCsl TYMaHUCTHYECKUX OTHOIICHUH, TOHUMAaHHS [ICHHOCTH
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, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMS OOIIEYETIOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npoduis ¥ HaNpaBIECHHOCTH JajbHeHero o0yuyeHusl.



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



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Poilb XMMHM B JKM3HM 4YelIOBEKa. XMMHs B CUCTEMEe HayK. Tema u
BeniecTBa. dusnueckue CBOWCTBAa BEILECTB. ArperatHoe cocrosiHue BeuniecTB. [loHsTHe 0
MeTO/[ax MO3HaHusl B XUMUHU. UncThie BemecTBa 1 cMecH. CriocoObl pa3ienieHnst cMecei.

ATOMBI W MOJIEKYJIbl. XUMUYECKUE HIeMEHTbl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
IIpocTsle u cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHUE.

Xumnueckass (opmyna. BaleHTHOCTb aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENBHAsA aTOMHAas Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBas 10J11 XUMHYECKOT0 2JIEMEHTA B COCUHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHasg macca. B3amMOCBSI3b KOJIMYECTBA, MAacChl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. Pacuérsl o ¢popmMynaM XMMUYECKUX COSAMHEHHH.

@usnyeckue U XMMHUYECKHUE SBICHUS. XUMUYECKas peakiuss U €€ INPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BEIeCTB. XuMuueckue ypaBHeHus. Kiaccudukanus XuMUYecKux peakuui
(coennHEeHMS, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJ0W, mpaBuwiaMu paboThl B j1abopaTtopuu U NpuéMamu
oOpameHus ¢ ga0opaTOpHBIM O0OpPYJOBAHHMEM, HM3YYEHHE M ONHMCAaHUE (PU3HMUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMOACHNE (PU3NUECKUX (TUIaBJICHUE BOCKA, TassHUE JIBAA,
pacTupaHue caxapa B CTYIKe, KMUIIEHHE U KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOpPEHUE CBEuH,
MIPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJIEHCTBHE MeJla C KUCIOTON) sIBJICHUH, HaOJIt0JeHHe
U ONHCAaHME TPU3HAKOB TMPOTEKAaHUs XMMMYECKHUX peakluil (pasjo’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KUCIIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMojeiicTBue xeneza ¢ pactBopoM coimu menu (), m3ydenume cmocoGoB
paszienieHus CMeceil: ¢ IOMOIIbI0 MarHura, (UIbTPOBaHHUE, BbIIAPUBAHME, AUCTUIUISLIMS,
xpomarorpadus, TNpOBEICHHE OUYUCTKM IOBAPEHHOH coJiM, HaONIOJIeHUe U ONHUCAHUE
pe3yJabTaTOB IPOBEIEHUS OIBITA, WIUIHOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/1aHHE
MOJIeNIe MOJIEKYI (ITapOCTEPKHEBBIX ).

Ba:kueiiniue npeacraBuTe/ M HEOPraHMYECKNX BelIECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37aeMEHT M IpPOCTOE BEIIECTBO.
Haxoxaenue kuciopoja B npupoje, GU3nueckue U XUMHUYECKUe CBOMCTBA (peakiy TOPEHusl).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoAa B JIAOOpaToOpuu U
MpoMbIIeHHOCTH. KpyroBopoT kuciopoaa B npupone. O30H — auioTpomnHasi MOAU(pUKALUs
KHACJIOPOJIa.

TennoBoil 3¢ ¢pekT XUMHUYECKOW peaklud, TEePMOXUMHUYECKUE YpaBHEHMS, 3K30- U
SHAOTEPMHUYECKHE peakUuu. TOomIuMBO: Yroib W MeTaH. 3arps3HEHHE BO3/yXa, YCHJIEHUE
MapHUKOBOTO AP deKTa, pa3pylIeHHe 030HOBOTO CIIOSL.

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

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

®usnueckue cBoiicTBa BOoAbl. Boma kak pactBoputrens. PactBopbl. Haceluennsie u
HEHACBILICHHBIE PAcTBOpBL. PacTBopuMOCTB BemiecTB B Boie. MaccoBas 10js BelecTBa B
pactBope. XuMHUecKue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IPHUPOJE U B JKU3HU



yesoBeka. KpyroBopor Boabl B mpupoje. 3arps3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukauus neopranmdyeckux coeanneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
cojeoOpa3ymone (OCHOBHbBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyronme. Homenkiarypa
okcu10B. dU3nUecKre U XMMUUYECKHUE CBOMCTBAa OKCcU0B. [loyueHne okcuaoB.

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

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. @U3N4YecKue U XUMHUUECKHE
cBorcTBa KUCIOT. Psan akruBHocTH MetaiuioB H. H. bekeroBa. IlonydeHne Kucnor.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBoMcTBa cosel. Ilomyuenue
COJICH.

['enetnueckas cBA3b MEXKAY KjaccaMl HEOPraHUYECKUX COCTUHEHU.

Xumuueckuii IKCnepuMeHm:

KayeCTBEHHOE OIpE/IeJICHUE COEPIKaHUs KUCIOpOJia B BO3JyXe, MOJydYeHHEe, COOMpaHHe,
pacno3HaBaHUE M HM3YyYEHHUE CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aMMOJACHCTBHS BEILECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHS W MpEKpaIleHHus TOopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMM OKCHIOB M OINKCAaHUE MX CBOWCTB, IOJIyde€HHE, COOMpaHUE, paclo3HaBaHHE U
H3yYeHHe CBOWCTB BOjOpoia (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOXXHO MCITOJIb30BaHME BHIEOMAaTepHaoB), HaOIr0eHHEe 00pa3I0B BELIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHne OCOOEHHOCTEH pacTBOPEHHUS BEIECTB C PA3JIMYHONW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/UlaMU (HaTpueM U KalbliueM) (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPUAJIOB), UCCIEOBaHHE OOpa3[0B HEOPTaHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEJIO0Yel, M3ydyeHue
B3aumojeicTBus okcuga meau (ll) ¢ pactBopoM cepHOM KHCIOTBI, KHCIOT € MeETajllaMH,
peaKuuii HEUTpalIu3aluu, I[OJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
MeTajlla IPYyTrUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Bakuelue
KJIACChl HEOPTraHUUYECKUX COEIMHEHUI».

IMepuoanyeckuii 3axkon u Ilepuoanueckasi cucrema xummuuyeckux 3jaemenros . W.
MenpaeseeBa. CtpoeHne aToM0OB. XUMH4YeCKasl ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKA KIACCU(PUKAIMA XUMHYECKHX »dyeMeHTOB. [loHsiTHe O Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJOr'eHbl, HHEPTHbIE Ta3bl).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHU/IBI U THIPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepmoamueckas cucrtema Xxumuueckux ossemeHtoB /I .
MenneneeBa. Koporkonepuoanas u JumHHONEpuoaHas ¢opmbsl lleproanyeckoid cucTEMbl
xumuueckux ssiemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3WYECKUNA CMBICH
MOPSAIKOBOTO HOMEPA, HOMEPOB IIEPUO/A U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIXx sjaep. M3ortombl. Onextponbsl. CrpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MepBhIX 20 XUMHUECKHUX 31eMEHTOB [leproandeckoil CUCTEMBI
J. WN. MenneneeBa. XapaKTEpUCTHKa XMMHYECKOTO DJJIEMEHTAa IO €ro IOJOXKEHUI0 B
[lepnonnueckoii cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIaM U MEPUOIaM.



3nauenue Ilepuonnyeckoro 3akoHa u [leproanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTUA HayKH U npakTuku. [[. . Mennenees — y4€HbIl U Ipa’kJaHUH.

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

Crenenp  okucieHusi.  OKHCIUTENbHO-BOCCTAHOBUTENbHbIE — peakuuu. IIponeccel
OKHCJICHHUS U BOCCTAaHOBJICHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3lOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HIPOKCH]IA
LMHKA C PAacTBOPAMH KHCIOT U IIEJIOYEH, NPOBEACHUE OINbBITOB, WLIIOCTPUPYIOIIMX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHHE, PEAKLIMU Pa3I0KEHUsS, COCIUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMUU B 8 KJlacce OCYIIECTBISETCS
yepe3 HCIHOJb30BaHHWE Kak OOMIMX €CTECTBEHHO-HAyYHBIX IOHSATUH, Tak U TOHSATHI,
SBJIAIOILIMAXCS. CACTEMHBIMU ISl OTAEJIBHBIX IIPEJMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATUS: HAy4dHbIH (akT, TUIOTE3a, TEOpHUs, 3aKOH,
aHalIMW3,  CHUHTE3,  KilaccUpuKauus,  MNEPUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHNE, U3MEPEHNE, MOJIEIb, SIBIICHHE.

®dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaaNOaKTUBHOCTh, MOJIEKYJa, JSJEKTPUUYECKUN 3apsjl, BELIECTBO, TeNo, O0BbEM, arperaTtHoe
COCTOSIHME BEIEeCTBa, ra3, (pu3nyeckue BEeIWYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE TMOPOJbI, IOJIE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peakuust

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrtema XuMHYecKHX dieMeHToB J[. .
Menpeneea. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U UX COCJUHEHUM B COOTBETCTBUM C
IIOJIO’KEHHUEM DIIEMEHTOB B [lepnondeckoil cucteMe 1 CTPOCHUEM X aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMUYECKOW CBS3M. THIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIllECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKM M BHJIA XHMHUYECKOU
CBSI3H.

Knaccudukanus M HOMEHKIATypa HEOPraHHYECKHUX BeLIeCTB. XHMMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUHM, TeHeThdecKas
CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XMMUYECKUX peakLUUil 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 PEAKIIH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsitne o ckopocTn XUMHUecKor peakiuu. [ToHsATHE 00 OOpaTUMBIX M HEOOPATHMBIX
XMMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilondarue o
karanuse. [loHstne o xumuueckoM paBHOBecHU. DaKTOpbI, BIUAIOIIME HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUUYECKOTO PABHOBECHS.



OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, JJIEKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBleHHE YPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCI0JIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust 3n€KTPOIUTUYECKON TUCCOLMALNU. DJIEKTPOJIUTEL U HEIIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHJAMU XHMHUYECKOH CBSI3U.
Crenenp aucconuanuu. CUIbHbBIE U CJIa0bIe 3JIEKTPOIUTHI.

Peakuun moHHoro oOMeHa. YCIOBUS MPOTEKaHUs peakldii HOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUsS peakiuil. CBoMCTBa KHCIIOT, OCHOBAHMHA M COJEH B CBETeE
IPEICTABICHUH 00 H3JIEKTPOJUTHYECKOW Iuccoumanuu. KadecTBeHHbIE peakIMUd Ha HOHBI.
[TonaTHE O TUIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOZAEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METa/NIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpHAa HaTpHs),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKONM pEakIMU OT BO3JIEHCTBUS pa3IMYHBIX
(akTOpOB, MCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLIECCA TUCCOLUAIIH
KHCIIOT, IIeJo4Yed M cojiel (BO3MOXHO MCIIOJIb30BAaHHE BUJEO MAaTepuasoB), IPOBEIECHUE
OIBITOB, WJUTIOCTPUPYIOIIUX NPH3HAKU NPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHHe
ocajJka, BBIJCJICHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (TOpeHHe, peakluu pa3ioXKeHHs, COSIUHEHHS),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOINBIO KAaYECTBEHHBIX PEAKLUil Ha WOHBI,
pelIeHne HKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemertaJsibl M MX coeJUHEHUS

OOmast xapakrepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHs 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 XJI0pOBOJOpO/ia Ha OpraHu3M desioBeka. BaxHeiue xmopuasl
U UX HaXO0XJICHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3nyeckue CBOMCTBA MPOCTBIX BELIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
ceprel. CepoBopopoj, CTpoeHue, (U3NUYEeCKHe M XUMUYECKHe CBOWCTBA. OKCHABI CEPhl Kak
MIPEICTABUTENIN KUCIOTHBIX OKcHI0B. CepHas KUCIOTa, GU3NYECKHe M XMMHYECKHE CBOMCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M crneurpuyeckue). XUMHUYECKHE PpEaKIHH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO croco0a MOoJydeHHs] cepHOW Kuciothl. llpumenenue
cepHoi KucnoTsl. ColM CepHOM KUCIOTHI, KaUeCTBEHHAs peakuys Ha cyabdaT-uoH. Haxoxnenue
ceppl U €€ COEOUHEHHH B Inpupoae. XHMHYECKOE 3arps3HEHHE OKPYXKAIOILIEW Cpersbl
COEJIMHEHUSIMU Cepbl (KHCIOTHbBIE IOKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLEHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTENEHM OKHCIEHHA. A30T, pPacHpoCTpaHEHHWE B MpHpoJE, (U3NYECKHE WU
XUMHYeckre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3HUecKue 1 XuMHUUECKUe
CBOWCTBA, MOJyueHHe U nnpuMeHenue. Conu aMMOHHUS, UX (PU3HYeCKre U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCJOTa, €€ INOIy4YeHHE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OIIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Mcrnonab3oBaHuE HUTPATOB U COJIEH aMMOHMS B KauyecTBE MHUHEpAJIbHBIX



ynoOpeHuii. XuMU4ecKoe 3arpsisHeHHEe OKpYKarollled cpebl COeIMHEHUSAMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3yXa, MOYBBI U BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAIANA
dbocdopa, puzndeckue u xumudeckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, monyueHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEPAITBHBIX YI0OpEHUIA.

OO6mas xapaktepuctuka smeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHbIE CTENIEHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(PHUKAINN, PACTIPOCTPAHEHUE B
npupoje, pu3nueckne 1 XUMUYECKHe CBOMCTBA. AncopOumsi. KpyroBopot yriepona B mpupoe.
Oxcunsl yriaepoaa, ux (pU3NYeCKUe ¥ XUMHYECKHE CBOWCTBA, IEUCTBUE HA JKUBBIE OPraHU3MBI,
MOJyYCHHUE W TIPUMEHEHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBs3aHHBIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a INI00AIbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3QekT. YronbHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJydeHHE U NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcmonp3oBanume  kapOoOHaTOB B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHayaibHble MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAMHEHMAX YTiepoJa
(MeraH, 9TaH, OSTWUJICH, AalleTWJIEH, O3TaHOJ, TJULEPUH, YyKCycHas kuciota). [Ipuponnsie
WCTOYHUKU YTJIEBOAOPOJOB (yroib, MPHUPOJAHBIM Ta3, HedTh), MPOAYKTHI HX HepepaboTKu
(Oen3uH), UX poJib B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YeJloBeKa. MarepualbHOE €JUHCTBO
OpPraHWYECKHUX U HEOPTaHMUECKUX COCTUHEHUI.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, TOJIYYEHHE M TPUMEHECHHE.
Coenunenus kpemHusi B mpupoge. OOmue mnpeactaBieHuss o6 okxcuume kpemuus (1V) u
KpeMHHEBO kucioTe. CUIIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxkueiimume
CTPOUTETFHBIC MaTepUalibl: KEepamMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr
0e30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3l0B HEOPIaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IIPOBEACHHE
KAaueCTBEHHBIX pPEaklUWi Ha XJOPUA-UOHBI M HAOINIO/ICHHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHL,
oTpakaromue (U3NYECKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCIUHEHUI (BO3MOXKHO
WCIIOB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMJICHHE C OO0pasliaMu XJIOPHUIOB (TaJOreHUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEepHaJoOB), HaOMIOJACHUE TMpollecca OOyIJIMBaHWA  caxapa TMOJ JCUCTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBlIeHHON CepHOM
KHUCJIOTHI, TIPOBE/ICHUE KAUEeCTBEHHOH peakuuu Ha cyab(paT-uOH M HAONIOJIEHHE NpH3HAaKa e
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa M MX COENMHEHUN
(BO3MOXHO HCTIOJIB30BaHUE BUACOMATEPHAIIOB), 00Opa3aMu a30THRIX U (pochopHBIX yaoOpeHumi,
nojlydeHue, coOupaHue, paclo3HaBaHME M HW3YyYEHHE CBOWCTB aMMHAaKa, IPOBEJCHHE
KayeCTBEHHBIX pEaKkIuii Ha HWOH aMMOHHS U (ocdaT-nOH W H3yYeHHE TMPHU3IHAKOB UX
NPOTEKaHMs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
HCII0JIb30BAaHUE BUJIEOMATEPUANIOB), M3YUYE€HHUE MOJENeH KPUCTAIUIMUECKUX PEIIETOK anmMasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOras3a, MOJy4eHue, COOMpaHue, pacro3HaBaHue
Y M3y4YCHHE CBOWCTB YTJIEKHCIIOTO Trasa, IMPOBEJECHUE KAaUYECTBEHHBIX pEaKlUil Ha KapOOHAT H
CWJIMKAT-MOHBl W HW3Y4YCHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOIYKIHei
CUJIMKAaTHOM ITPOMBILNUICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ay 10 Teme «Baxnenmue
HEMETaJJIbl U UX COEIUHEHUS.



MeTaibl M X COeIUHEHUS

OOmass XapakTepUCTHUKA XHUMHYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nonoxeHnus B [lepuonnueckoi cucteme xumudeckux snemeHToB J1. . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAJUIMYECKas KpUCTajuiMuecKas
pemeéTka. DNeKTPOXUMUYCCKUM PpAJ HANPSHKEHUW MeTaioB. (DU3WYecKHMe M XUMHUYECKUE
cBoiicTBa MeTaisioB. OOmIMe crocoObl MmonydeHuss MeTauioB. [IoHsATHE O KOPPO3UU METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Kopposun. CIUiaBkl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIIIJICHHOCTH.

[{esounble MeTAILIBL: TIOJI0KEeHUE B lleproanueckoi cucteMe XMMUYECKUX 31eMeHTOB /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
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUI.

[IerouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: monoxxeHue B Ilepnogmueckoit
cucteMe xumudeckux 3neMmeHToB [[. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HaXOXKIECHUE B
npupoge. dusnyeckue ¥ XUMUYECKHE CBOMCTBA MarHus M Kajablus. BakHeHue cOequHEHUs
Kanblus (OKCHJI, TUIPOKCU, coIH). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nonoxenue B Ilepuoanueckoil cucrteMe xumudeckux snemeHtoB . .
Menaeneesa, CTpOEHHE aTOMa, HaxoxXAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
aTrOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A ATFOMUHHSI.

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

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMM METa/lIOB M CIUIaBOB, UX (PU3UYECKHMMH CBONCTBaMH,
M3y4YEHUE pe3yJIbTaTOB KOPPO3UH METAJJIOB (BO3MOXHO HCIOJIb30BAaHUE BHUICOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMaTEpPHAIIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipolilecca TOPEeHUs JKeleza B
KUcioposie  (BO3MOXHO  HCIIOJB30BAaHHME  BUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii HA MOHBI: MarHWs, KalbllUs, AIFOMUHUSA, 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 T'MJIPOKCH/IA AJIFOMUHUS U THIPOKCUA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHeure MeTalibl U UX COSIMHEHUSD.

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.

XUMUYECKOe 3arps3HEHHE OKpYKaroIIel cpeasl (MpeaenbHas TOMyCTHMasi KOHIICHTpalus
BemecTs, ganee — [1J1K). Poib xumMuu B perieHuu 3K0JI0rHYECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmuie ceazu

Peanu3anus MeXnpeaMEeTHBIX CBSI3€l MPU U3YYEHHHM XMMHHU B 9 Kilacce OCYIECTBIISIETCS
4yepe3 WCIOJB30BaHWE KAk OOMIMX ©CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK U TOHSATHH,
SIBJISTFOIIIMXCSI CHCTEMHBIMU JIJISL OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.



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

@dusuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI, H30TOIbI,
PaaAruOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/IIICCKI/Iﬁ 3apsn, IIPOBOOHUKU, MMOJIYIIPOBOAHHKH,
JMBJICKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, Ta3,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAs PEMIETKA, CIUIAaBbl, (U3UUECKHE BEITHMYUHBI,
SAMHHMIIB H3MEPECHHS, KOCMUYIECKOE TTPOCTPAHCTBO, IIaHETHI, 3BE3 161, COTHIIC.

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

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



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

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 00mIero oOpa3oBaHUs
JIOCTUTAIOTCS B X071 OOYYEHUS XUMHUU B €IUHCTBE YUCOHON U BOCIIUTATEIBHOM JICATEIBHOCTH B
COOTBETCTBUM C  TPAJUIHOHHBIMH  POCCHUHCKMMH  COLUMOKYJIBTYPHBIMH M  JIYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIME B OOIIECTBE MpaBHJIAMH U HOPMaMH IOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHUS M COIIMATM3AINN 00YIarOIIUXCS.

JIMYHOCTHBIE PpE3yAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACIIMPEHHE OIbBITAa JCSITEIBHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIICHHS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYUHOMY
HACJIEINI0, MOHMMAaHMs 3HAYCHHS XUMHUYECKOW HAayKd B JKU3HH COBPEMEHHOTO OOILECTBa,
CHOCOOHOCTH BIIQJIETh JOCTOBEPHOW HMH(MOpMAIMEd O MEePEIOBBIX TOCTH)KEHUSX M OTKPBHITHUSIX
MHUPOBOH M OTEYECTBEHHON XMMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHUpa 1 00IIECTBa;

2) rpa:kIaHCKOr0 BOCTIMTAHMA:

NPEICTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIC3HOM,
y4eOHOMCCIICIOBATEILCKOW, TBOPUECKOW W JIPYTMX BHUJAAX JIEATEILHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOM JEATENbHOCTH MPH BBHIIIOJHEHUN Y4EOHBIX, TO3HABATENBHBIX 3a/1a4,
BBIIOJIHEHNH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHWU YYEOHBIX MPOCKTOB, CTPEMJICHHSA K
B3aMMOIIOHMMAaHUIO ¥ B3aUMOIIOMOIIM B TIPOIIECCE ITOW y4eOHOU IesTeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJIEHHE W TOCTYNKH CBOMX TOBApHILEH C MO3MLIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHHUSI ITOCIIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS

MHUpPOBO33pDEHUYECKHE  MPEACTABICHHS O  BEIIECTBE W  XMMHUYECKOH  peakIuH,
COOTBETCTBYIOIIIMIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONIME OCHOBY JIJIS
MOHMMaHMUsI  CYIIHOCTH HAay4yHOW KapTHUHbI MHpa, TNpeACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS3SIX YEIIOBEKa C MPHUPOJHON Cpesor, O posn
XMMHUU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEHA;

MI03HABATEJIbHbIE MOTHBBI, HANpaBJICHHBIE Ha IOJIyYCHHE HOBBIX 3HAHUH 10 XUMHH,
HEOOXOAMMBIE [UII OOBSCHEHHS HAOI0OJaeMbIX TIPOLECCOB W SIBICHHW, IO3HABATEIBHOM,
UH(QOPMAIIMOHHOW M YUTATEIBCKON KYJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIEHOM pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHON JHMTEPATypOH, AOCTYHHBIMH TEXHHUYECKUMHU CPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOYyYeHHMIO M TO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HMCCIIEIOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBHIOOPY
HaTPaBJICHHOCTH U YPOBHsI OOYYEHUS B aIbHEHIIIEM;

4) hopMupOBaHHS KYJIbTYPHI 310POBbS

OCO3HAHME IICHHOCTU JKWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3J0pOBBI 00pa3 >KU3HU, OCO3HAHME IIOCIECACTBUI M HENPUSITHE BPEIHBIX
NpUBbIUEK (YHOTpeOJICHUS aJKOTroJisi, HAPKOTHKOB, KypeHHs), HEOOXOTUMOCTH COOIIOICHUS



npaBui 0€30MacHOCTH IMpH OOpalleHuH ¢ XMMHUYECKHMMM BELIECTBAMU B OBITY U peajbHON
YKU3HH,

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3Y4YEeHHUIO Mpodeccuii u Tpyaa pa3InyHOro poja, yBaKeHHE K
TpyAy U pe3ynbTaTaM TPYJOBOW JEATEIbHOCTH, B TOM 4YHCJIE€ Ha OCHOBE IPHUMEHEHUs
MpPEeIMETHBIX 3HaHUM 10 XWUMHUHU, OCO3HAHHBIM BBIOOp WHIWBUIYATbHOW TPAEKTOPUU
MPOJOIDKEHU 00pa30oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XHUMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEITHOW MPO(hEeCCHOHATBHON NEATeTbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IKOJIOrHYeCKOr0 BOCITHTAHHA:

9KOJIOTHUECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIEeCTBOBAHMS, NOHUMAaHHUE LEHHOCTHU 3JI0pPOBOr0 M O€30MacHOro odpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY U ICUXMYECKOMY 370POBbIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BEIleCTBAMHU,
a TaK)KE B CUTYyalLlUsIX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTU MPHUMEHSTh 3HAHUS, IOJIyYaeMble NPU HM3YyYEHUM XUMHH, JUISl PEIeHUs
3a/1a4, CBSI3aHHBIX C OKPYXaroLEH MPUPOIHON CPeTou, 1l MOBBILICHUSI YPOBHS IKOJIOTUYECKON
KYJIBTYpbl, OCO3HaHHA ITI00AJBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel MX penieHus
MOCPEJICTBOM METO/I0B XMMHH, SKOJIOTHUYECKOI0 MBIIIIEHHS, YMEHHUSI pyKOBOJICTBOBAaTHCS UM B
MI03HABATEIbHON, KOMMYHUKAaTUBHOM U COLIMAJIBHOM NPaKTUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeIMETHBIX pPe3ylbTaTOB BBIICISAIOT 3HAUMMBbIE 7S (OPMUPOBAHUS
MHUPOBO33pEHHUS OOIEHayYHbIe TOHATHUS (3aKOH, TEOpHsl, NPUHIMI, TUHoTe3a, (pakt, cucrema,
MIPOLIECC, PKCIEPUMEHT U APYTroe€.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4E€OHBIX
MpeMeTax M MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MIPEICTABICHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCaJbHbIC yueOHbIe NeicTBUs (TO3HABaTEIbHbIC,
KOMMYHHMKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecrneyuBaroT (OPMUPOBAHME TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM eATeIbHOCTH.

Ilo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBUS

Ba3zoBble Jloruyeckue aeicTBuUs:

YMEHHS MCIOJIb30BaTh IPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOECHUM 3HAHUN:
packpbIBaTh CMBICT XMMHMUYECKUX MOHATHM (BBIOCNSATH MX XapaKTEpHbIE IPU3HAKHU,
yCTaHABIUBATh B3aHMMOCBS3b C JAPYTrUMH MOHSATUSMU), UCIIONIB30BATh MOHATHS A 00bICHEHUS
OTIENbHBIX (DAaKTOB U SBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUHM M KiIacCUPUKALUU
XMMHUYECKHX BEIIECTB U XMMHUECKHUX peaKluil, yCTaHaBIUBATh PUYUHHO-CJIEICTBEHHBIE CBS3H
MeX1y OOBEKTaMHU U3YUEHUs, CTPOUTH JIOTHUECKHUE pacCykIeHus (MHAYKTUBHEIC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), JIeJaTh BBIBOJIbI U 3aKJIFOUCHHS;

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMs MOHATHS (MPEIMETHbIE U METanpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XHMHH, MPEoOPa30BbIBAThH LIMPOKO
MIPUMEHSIEMbIE B XUMHM MOJIEJIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHuueckas ¢opMyla M ypaBHEHHE XUMHYECKOW peakluu — TpU peHieHud YydeOHo-
MO3HABATENbHBIX 3aJa4, € Y4ETOM OTHUX MOJEIbHBIX MPEJICTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U
XUMHUYECKHX pPEaKIHi, BbISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUYaEMbIX IIPOLIECCAX U SIBICHUSIX.

Ba3zoBble uccienoBarebckme 1eiCTBUS:



YMEHHME MCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCH! B KAUECTBE HMHCTPYMEHTAa IO3HAHUSA, a
TaKK€ B KadeCTBE OCHOBBI il (POPMHUPOBAHUS THUIOTE3bl 10 MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKJICHUN;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0IIOIaTh 32 XOJIOM TPOIIECCa, CAMOCTOSITEIbHO IPOTHO3UPOBATH €0
pe3ynbTaT, GopMynupoBaTh OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaM IPOBEIEHHOIO OIbITA,
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
XMMHUYECKOTO COJEpXKaHUs, CIpaBOYHbIe M0ocoOMsA, pecypchl IHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSATh Pa3IM4YHbIe METO/IbI M 3alIPOChI IPU MOUCKE U 0TOOpe MH(DOPMaLUU U
COOTBETCTBYIOILINX JAAHHBIX, HEOOXOAMMBIX /JIs1 BBIOJHEHUS y4EOHBIX U [TO3HABATEIbHBIX 33]1a4
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpOU aKTUBHOTO UCIIOJIb30BAHUS Pa3IMUHBIX
IIOUCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTHMaJbHYIO (OpMY IpenCTaBIECHUSL
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIAaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmMaMu rpaduku U UX KOMOWHAIUSAMU;

YMEHHUE HCIONb30BaTh M aHAIU3UpOBaTh B Ipolecce y4yeOHOM M HCCiIen0BaTeNnbCKON
NEeSATENBHOCTH UHPOPMALIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJICKOT0 X034iCTBa U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKAIOIIEH IPUPOIHOMN CpEBI.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

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

YMEHHUSI NIPEACTABIISATH OJyUYEHHBIE PE3YJIbTaThl IO3HABATEIIBHOMN 1€ATEIbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTax; JAejJaTh IPE3CHTALUI0 PE3YJIbTATOB BBIIOJHEHUS XUMHUYECKOTO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
HCCJIEeIOBATENIbCKON JAESITEIbHOCTH IPU PEIIEHUH BO3HMKAIOUIMX NpoOJieM Ha OCHOBE YyuéTa
OOIIMX MHTEPECOB M COIJacoBaHUs NO3ULUHI (00CYyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUA COBMECTHBIX ACUCTBUM, ONIPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepCcaJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHME CAMOCTOSATEIBHO ONPEAEIATh LEIU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JEATEIbHOCTh, BBIOMPATH
Haubosiee HPQPEKTHUBHbIE CIOCOOBI pelIeHHs Y4eOHBIX W [O3HABAaTEJIbHBIX  3aj]ad,
CaMOCTOSITEJIBHO COCTABJIITh WJIM KOPPEKTUPOBATH INPEIJIOKECHHBI AJITOPUTM JEHUCTBHU IIPU
BBIMOJIHEHUM 33JaHUN € Y4ETOM IIOJIy4EHUS 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.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOCHHIO OO0S3aTEIBHOTO COJEPKAHMUA,
YCTAaHOBJICHHOTO JaHHOW (enepaiibHOM pabodyell 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 OCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, €TI0
HUHTEpIIpETAllUN, Hp606paSOBaHI/IIO 1 MPUMCHCHUIO B PA3JIMYHBIX y‘leGHHX M HOBBIX CUTYyallUAX.

K xonuy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUJAIOIIMXCSl YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUMH: aTOM, MOJIEKYJA, XUMUYECKUI
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJIHOPO/IHAsA), BAJCHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas J0JI1 XHUMHUYECKOTO
AJIEMEHTAa B COEIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas peakiins, KjIacCuPpUKaIus
peakLuii: peakuy COEIMHEHNUs, pEaKLUU Pa3JI0kKEHUs, PEaKIIMH 3aMELICHUs, peaKLIUU
oOMeHa, PK30- U SHIOTEPMUYCCKUE PEAKIH, TETUIOBOM d(PPEKT peakiuu, apo aToma,
AJIEKTPOHHBIN CJION aTroma, aToMHas OpOHTaj b, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
NOJIIpHasl M HEMOJIApHAas KOBAJECHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas A0 BelllecTBa (MPOILEHTHAsI KOHLIEHTPALIKs) B PACTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IMOHSATHUI M NPUMEHSTHh 3TU
MOHSITHS MIPU OMTMCAHUM BEILIECTB U MX MPEBPAICHHIA;

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

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHHAJIC)KHOCTh BEIIECTB K
Onpene’€HHOMY KIAacCy COeIMHEHHH 1o QopMmylaMm, BHJI XUMHYECKOW CBSI3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpeiBaTh cMmbici [lepuonnueckoro 3akona I. M. MeHneneeBa: 1€eMOHCTPUPOBATH
MOHMMAaHHUE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAaHEHHs MaccChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOraipo;

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

KJ1acCu(UIUPOBATh XUMUUYECKHUE AJIEMEHTbI, HEOPraHUYECKHE BEIECTBA, XMMHUECKUE
peakuuu (II0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
shdexty);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB, MOJATBEp)KJas  ONHMCAHWE TMpPUMEpaMH  MOJIEKYISPHBIX  ypaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHHUI B PA3IMUHbIX YCIOBUSIX;
BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JeMeHTa 1o (popMyJie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILlECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKON peaKIvH;



NPUMEHSATh OCHOBHBIC OINEPALMU MBICIUTEIBHON JEATENIbHOCTH — aHAIW3 U CUHTE3,
cpaBHEeHHE, 0000IeHNe, CUCTEMAaTH3alUI0, KIaCCU(HUKALINIO, BBISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3e — JUIS M3YYCHHUS CBOMCTB BEIIECCTB M XUMHUYECKHX PEAKIIHU,
€CTeCTBEHHO-HAyYyHBIE  METOABl  TIO3HAHUS  —  HAONIOACHHWE,  HM3MEpEeHHeE,
MO/JICIIUPOBAHUE, IKCIICPUMEHT (pealIbHBIA M MBICJICHHBIH );

CJIeIOBAaTh TMpaBHJAM TIOJB30BAaHUS XHMHUYECKOH TOCYIO0M H J1abOpaTOpHBIM
000OpyIOBaHHEM, a TaKXKe NpaBUIaM OOpallleHUs C BEHICCTBAMU B COOTBETCTBUH C
MHCTPYKLUSMH T10 BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB I10 TOJTY4YEHUIO
U coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONpECIEHHON MacCOBO J0JIel paCTBOPEHHOTO BEIIECTBA, TNIAHMPOBAThH
U TIPOBOJHUTH XMMHUYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JTakmMyc, peHodTanenH, METUIOPAHXK U IPyTHUe).

K xonHuy oOyuenust B 9 kJiacce mpeIMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHSATHNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOAKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHMS, XUMHUYECKas pPEaKUUs, XUMHUYECKAs
CBAI3b, TEIUIOBOM 3 (eKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOIUTHI,
HEIJICKTPOJIUTHI, SJEKTPOJIUTUYECKAS JUCCOLMAILNS, PEaKIMH HOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBIE pEaKIUH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHUCJIHTENb,  BOCCTAHOBUTEID,
OKHCJIEHWE ¥ BOCCTAHOBIICHHE, aJUIOTPOIHUsA, aM(OTEepHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasi, MOHHAs, MeTaJlIn4yecKas), KpPUCTAJUIMUecKas peméTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEAKIUHU, TMPEAeTbHO TOMyCTUMAs
koHneHnTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHATH 3TU
MTOHATUS MTPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

UCIIONIb30BAaTh XMMUYECKYI) CHMBOJHUKY [UJISI COCTaBiCHHS (OpMyT BeEIIeCTB U
YpaBHEHUN XMMUYECKUX PEaKINii;

ONpENENsATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUH 1o Qopmynam, BUI XUMUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
METaJUTMYeCKasi) B HEOPTaHMYECKUX COCIUHEHMSIX, 3apsj HOHAa 10 XUMHUYECKOU
dbopMmyre, xapakTep Cpelabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona . M. MenneneeBa u 1eMOHCTPUPOBATh
ero NMOHMMAaHHE: OMHUCHIBATh U XapaKTepu30BaTh TaOimuuHyo dopmy [lepuoanmueckoit
CHCTEMBl XUMHUYECKHUX OJJIEMEHTOB: DPa3ju4aTh MOHITHS «rJaBHas moxarpymnma (A-
rpynma)» u «mnobounas mnoarpynna (b-rpymma)», manble u Oonblive TEPHUOIBI,
COOTHOCUTh O0O3HAauY€HHUs, KOTOpPbIE HWMEIOTCS B TMEPUOAMYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS] aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YMCiIo AIEKTPOHOB U pacTpeelieHne UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWMCTB SJEMEHTOB M HX
COCMHEHUN B MpeJenax MaJbIX MEPUOAOB UM TJIABHBIX MOATPYII C 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);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUECKHEe XUMUYECKHE CBOMCTBa
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

COCTAaBJISATh YPABHEHMSI JIEKTPOIUTUYECKON TUCCOLMALIMN KUCIIOT, LIEJI0YEH U COJIeH,
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 OanaHca 3TUX PeaKLui;

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

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJIAPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMEHTa 10 (opMyJie COeTMHEHHS, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIiiu;

coOmolaTh MpaBWja IOJb30BAaHUS XMUMHUYECKOH TOCyAoH U JabopaTOpHBIM
o0opy/noBaHHEM, a Takke MpaBuia oOpallleHus C BEIIECTBAaMU B COOTBETCTBUH C
MHCTPYKLUSMU 10 BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUECKUX OIBITOB IO MOTYYEHUIO
¥ cOOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAaKa M YIIIEKHUCIIOro Tasa);

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



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

KoauuecTBo yacoB

IpakTt DJIeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM Kontpo HYECKHU (uudpoBbIe)
n/m | mporpamMmsl Bcero | JbHbIE | e o0pa3oBaTe/bHbIE
padorsl | pador pecypcbl
bl
Pa3nea 1. [leppoHavajibHbIe XUMUYECKHE NOHATHS
Xumus — BakHas 00J1acTh but6mmoreka [IOK
1.1 €CTECTBO3HAHMS U MPAKTHUCCKOM 5 2 https://m.edsoo.ru/7f4
JIEeSITEILHOCTH YeJI0BEKa 1837¢c
bubnaunorexa LIOK
1.2 BeriecTBa ¥ XMMHUYECKHE PEAKIIMN 15 1 https://m.edsoo.ru/7f4
1837c
Uroro mo pazneny 20

Paspnen 2. BaxkHeilune npeacTaBuTe 1M HEOPraHU4eCKUX BellecTB

Boznyx. Kucnopoga. ITonsitue 06

but6mmoreka [IOK

2.1 OKCITAX 6 https://m.edsoo.ru/7f4
1837c
Bonopoa.llonsitue o kucinorax u bubmmorexa HOK
2.2 8 1 https://m.edsoo.ru/7f4
comx 1837c
bu6nmoreka [IOK
2.3 OB:}T(;;);:;:OPH' Honsmie 06 5 1 1 https://m.edsoo.ru/7f4
1837¢c
OCHOBHBIE KJIACCBI BI/I6J'II/IOT€Ka HOK
2.4 T ———— 11 1 1 https://m.edsoo.ru/7f4
1837c
Hroro mo pazneny 30

Pa3nea 3. [lepuonnuecknii 3axkon u Ilepuonnyeckasi cucremMa XuMu4eckux diementos /1. .

MenaesneeBa. CTpoeHue aToOMOB. XUMHYeCKas CBA3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peaxkiuun
Hemmomeosn orrons BuGorera L1OK
3.1 pHOA 7 https://m.edsoo.ru/7f4
XUMHYECKHX d1eMeHToB /1. M.
1837c
MenneneeBa. CTpoeHue aToma
3.2 XumMudeckas CBS3b. 8 1 bubanoreka LIOK



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

OKHUCIIUTENBHO-
BOCCTaHOBUTEJbHBIC PEAKIIUU

https://m.edsoo.ru/7f4
1837c

but6mmoreka [IOK

HWtoro mo pazneny 15 https://m.edsoo.ru/7f4
1837c
bubmunorexa LIOK

PesepBHOE BpeMs 3 https://m.edsoo.ru/7f4
1837c

OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoanuecTBo 4acoB

IpakT DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB 4 TeM Konrpo | mnueckm (uudposeie)
n/n | NporpaMmsl Beero | JbHBIC e o0pa3oBaTe/ibHbIE
paboTrsl | pabdoTr pecypcbl
bl
Pa3nen 1. BemecTBo M XMMH4YeCKHe PeaKINU
[ToBTOpeHUe u yroyOneHune 3HAaHHA bubnmnoreka [JOK
1.1 OCHOBHBIX Pa3JIeioB Kypca 8 5 1 https://m.edsoo.ru/7f4
Kjacca 12636
OCHOBHBIE 3aKOHOMEPHOCTH bubamorexa LIOK
1.2 N 4 https://m.edsoo.ru/7f4
XUMHUYECKHUX PEaKIIHiA 12636
DNEeKTPOTUTHYECKAS TUCCOIHAIIHS. bubmorexa LIOK
1.3 8 1 1 https://m.edsoo.ru/7f4
XUMUYECKHE peakIfy B pacTBOpax
1a636
Hroro mo pazaeny 17
Pasnen 2. HemeTa/uibl M UX COeIUHEHUS
OO01mas xapaKTepUuCTHKA bubnmnoreka [JOK
2.1 XUMHYECKHX 371eMeHTOB VIIA- 4 1 https://m.edsoo.ru/7f4
rpymibl. ["ajgoreHs 12636
OO6m1as xapakTepuCTUKa bubnuorexa [JOK
2.2 XUMHYECKHUX d1eMeHTOB VIA- 6 https://m.edsoo.ru/7f4
rpymiel. Cepa u €€ coeTuHeHUs 12636
OO6m1as XxapakTepUCTUKA BuGmiorexa LIOK
2.3 :gynpiiczzjﬂg)ﬁ;?n\;i_ 7 1 https://m.edsoo.ru/7f4
' ’ 12636
COEIMHEHUS
OO6m1as XxapakTepUCTUKa BuGmorexa LIOK
24 NUMITTICCITN SIICMEHTOD IVAU_ 8 1 2 https://m.edsoo.ru/7f4
rpynnbsl. YTIepoa U KpEMHUH H UX 12636
COEIMHEHUS
Hroro mo pazaeny 25
Pa3nen 3. Meraibl U UX cOeIMHEHUS
bubnuoreka [JOK
3.1 OO0mume cBOMCTBA METAJIIIOB 4 https://m.edsoo.ru/7f4
12636



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

Baxxaeiinme MeTasuibl 1 UX

bubnunorexa LIOK

3.2 16 https://m.edsoo.ru/7f4
COCAUHCHUA 1a636
Wroro mo pazueny 20
Paznen 4. Xumus 1 oKpyskamomas cpeaa
BemecTBa 1 MaTepuanbl B JKU3HU bubmorexa HOK
4.1 eu:) exa P 3 https://m.edsoo.ru/7f4
ACHOBER 1a636
Hroro 1o pazneny 3
Bbubommoreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f4
1a636
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouunyecTBo 4acoB
Kontp IIpakr Jara DJIEKTPOHHBIE
Ne OJIbHBI | HMYeCKH nu@posbIe
Tema ypoka nu3yde
n/m Bcero | e e e o0pa3oBaTe/bHbIE
pador pador pecypcbl
bl bl
[Ipenmer xumuu. Pons bubnmnoreka [JOK
1 XAMHWHU B KU3HU YEJIOBEKA. 1 https://m.edsoo.ru/ff0
Tena u BemecTa d210c
[TonsTe 0 MeTogax Bubmmorexa LIOK
2 HOSHARA B XIMIH 1 https://m.edsoo.ru/ff0
d227e Touka pocta
[Tpaktrueckas padora Ne 1
«IIpaBuia paboTHI B" BuGnorexa LIOK
3 Aadopatopui 1 MpHEM®! 1 https://m.edsoo.ru/ff0
obpaueHs ¢ d23dc Touka pocta
1ab0paToOpHBIM
000pyTI0BaHUEM
YucThele BelecTBa U CMECH. bubanoreka LIOK
4 Crioco0bI paseneHust 1 https://m.edsoo.ru/ff0
cMecei d26ca Touka pocrta
[TpakTrueckas pa6oTa No 2 BuGmorexa LIOK
5 «Paspeerme cecelt (Ha 1 https://m.edsoo.ru/ff0
npuMepe O‘\IJI/ICTKI/I d28¢8 Touxa pocta
MOBAapPEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0
d2a6c
XHUMHUYECKHE JIEMEHTHI. bubnunorexa LIOK
7 3Haku (CHMBOJIBI) 1 https://m.edsoo.ru/ff0
XUMHUYECKHUX JIEMEHTOB d2be8
[TpocThie U CIIOXKHBIC Bubmmorexa LIOK
8 BeleCTEa 1 https://m.edsoo.ru/ff0
d2a6¢ Touka pocra
ATOMHO-MOJIEKYIISIPHOE bubmmorexa LIOK
9 - 1 https://m.edsoo.ru/ff0
d2d50
10 3aKO0H IOCTOSHCTBA COCTaBa 1 bub6nanorexa LIOK



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

BEUIECTB. XUMUYECKas
¢dopmyna. BaneHTHOCTb
aTOMOB XMMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0
d2eae Touka pocta

OrHOCUTENbHAA aTOMHA

bubnunorexa LIOK

11 Macca. OTHOCUTEIbHAS https://m.edsoo.ru/ff0
MOJIEKYJISIpHAsl Macca d323c
MaccoBas monsa but6mmoreka [IOK
12 XUMHUYECKOT0 DJIEMEHTA B https://m.edsoo.ru/ffQ
COCIMHCHUU d350c
KonuuecTBo BerecTna. Bubmroreia LIOK
13 Mob. Monspias macca https://m.edsoo.ru/ff0
' d5230
Ddu3znueckue U XUMHUYECKHE bubnaunorexa LIOK
14 SBJICHUS. XUMHYECKast https://m.edsoo.ru/ff0
peaxius d37fa Touka pocra
[Ipusnaku u yciaoBus bu6nmuoreka [IOK
15 NPOTEKAHHUS XUMHYECKIX https://m.edsoo.ru/ff0
peakuuit d3al6
3aKOH COXpaHEHUSI MaCChl bubnuorexa [JOK
16 BEIECTB. XUMHUECKHE https://m.edsoo.ru/ff0
ypaBHEHUS d3b88
BrrunciieHus KOJIMUECTBa, BuGmorexa LIOK
17 MaceRl BEMLECTEa HO https://m.edsoo.ru/ff0
ypaBHtemIM XUMHYECKHUX d5708
peakuuit
Knacenpurana . but6mmoreka [IOK
18 XUMITAOCITHX pearintd https://m.edsoo.ru/ff0
(coenuHEeHMS, PA3JIOKCHUS,
d3f34
3aMelleHus, 0OMeHa)
M."B. J;IOMOHOCOB — B morexa LIOK
19 &ng;ﬁgimonemﬂ' https://m.edsoo.ru/ff0
; d40c4
CHCTEMAaTH3alIUs 3HAHUH
Kontponsnas padora Nel bubmmorexa [LIOK
20 o TeMe «BemecTBa u https://m.edsoo.ru/ff0
XUMUYECKHE PEaAKITUN d4290
Bo3s — CMecCh T'a30B.
Coc);z’: Bo3nyxa. Kucmopon bubmmorexa LIOK
21  eMeHT 1 mpoCTOE https://m.edsoo.ru/ff0
d448e Touka pocta

BemiectBo. O30H



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

Ddu3znuecknue U XUMHUYECKHE
CBOlCTBa KHcJopoaa

bubmuoreka [JOK

22 (peaKIuu OKUCIICHUS, https://m.edsoo.ru/ff0
ropenue). [Toustue 06 d4614
OKCHIaX
Crioco0bI nostyueHust BuGmmorexa LOK
23 KHCI0pOJA B JabopaTopiit https://m.edsoo.ru/ff0
Y TIPOMBIIIUICHHOCTH. d497a
[Ipumenenune kuciopoaa
TemnoBoii 3¢ ekt
XUMHYECKOU peakilny,
MTOHSATHE O but6mmoreka [IOK
24 TEPMOXHMHUYECKOM https://m.edsoo.ru/ff0
YpaBHEHUH, 3K30- U d4790
HHIOTEPMUUYECKUX
peaKImsx
TOHJ‘H/IB03 (HedTb, yroap u Bu6morexa LOK
25 r:;aH)' arpAsHenme https://m.edsoo.ru/ff0
JTyXa, CIIOCOOBI €T ddcda
peOTBPAICHHS
s o
26 coBHparme KICIOpoxa https://m.edsoo.ru/ff0
L d4ae2
U3YYEHHUE €ro CBOMCTBY
Bonopon — snemMeHT u but6mmoreka [IOK
27 IPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0
Haxosxaenue B mpupojie d4ddo
dusznueckrue U XUMUYECKHE bubnunorexa LIOK
28 CBOWCTBA BOJOPO/IA. https://m.edsoo.ru/ff0
[MpumeneHne BogOpOIa d4ddo
[TonsiTHE O KHCIOTaX U bubmmorexa LIOK
29 comsX https://m.edsoo.ru/ff0
d50d2
Crioco0bI nostyueHust bubmorexa LOK
30 S https://m.edsoo.ru/ff0
d4ddo
e o
31 cobHpatiHe BOOPOAa https://m.edsoo.ru/ff0
L daf42
U3YYCHHUE €T0 CBOMCTBY
32 MomnsipHblii 00BEM ra30B. bubmmoreka [LIOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

3akoH ABorajapo

https://m.edsoo.ru/ff0
d542e

Brruucienus o0béMa,

KOJIMYECTBA BEIIECTBA ra3a bubnuorexa [JOK
33 TI0 €r0 U3BECTHOMY https://m.edsoo.ru/ff0
KOJIMYECTBY BEIIECTBA WU d55a0
00BEMY
Borancnenus 00EMOB
ra3oB 10 YPaBHEHUIO bubmmoreka [JOK
34 peakiy Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0
00BbEMHBIX OTHOIICHUI d5708
razoB
Ou3nyecKkue 1 XUMUIECKHIe bubmorexa LIOK
35 CBOCTBA BOJIHI https://m.edsoo.ru/ff0
d587a
CocTaB OCHOBaHUH. Bubmmorexa LIOK
36 ' L ——— https://m.edsoo.ru/ff0
d59%e2
Boga xak pacTBopHUTENb.
Hacreimeunnrie u but6mmoreka [IOK
37 HCHACHIIIEHHBIC PACTBOPHI. https://m.edsoo.ru/ff0
MaccoBast 107151 BEIIECTBA B d5b40 Touka pocra
pacTtBope
[TpakTrueckas pabora Ne 5
o TeMe «IIpurotosnenue bubmuotexa [JOK
38 PacTBOPOB C OMPEACIEHHOM https://m.edsoo.ru/ff0
MacCOBOM J0JIeH d5eba Touka pocrta
PacTBOPEHHOTI'O BEILLIECTBA»
KonTtponbHas padota No2 bubnuoreka [JOK
39 o teme «Kucmopos. https://m.edsoo.ru/ff0
Bomnopon. Boma» d6342
OKCHIBI: COCTaB, bubmuoreka I[IOK
40 Kaaccuukanms, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
HonqueHI/Ie U XUMHUYECKUE Bumorexa LOK
41 Z?;ﬁ;i?;:iﬁ;i’?’ https://m.edsoo.ru/ff0
PHBIX d664e
OKCHJIOB
OCHOBaHUS: COCTaB, but6mmoreka [IOK
42 KJIaccu(uKanus, https://m.edsoo.ru/ff0

HOMEHKJIaTypa

d67ca Touka pocra



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

HOJ’Iy‘-ICHI/Ie U XUMHWYECKUEC

bubnaunorexa LIOK

43 s . https://m.edsoo.ru/ff0
CBOICTBA OCHOBAHUIT
d67ca Touka pocra
Kwucnotsr: cocras, but6mmoreka [IOK
44 KJIaccu(uKanus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
Tlonmyuenue u XxumMmudeckue bubmorera [IOK
45 qu https://m.edsoo.ru/ff0
CBOICTBA KHUCJIOT
dfee2 Touka pocra
C :
H(());:H(ISJFI):;I HI/;e)cnocofibl buomorera [IOK
46 o eHmyzH’MquCKHe https://m.edso0.ru/00
JHEHI, ad9474
CBOIliCTBa
[Ipaktuyeckas padora Ne 6.
P
3IlerlleI;i46HTaanmx 3a1a4 bubmmorexa HOK
47 P A https://m.edso00.ru/00
o TeMe «OCHOBHEIE
ad9b7c Touka pocta
KJIACChl HEOPTraHUYECKUX B
COEIUHEHUI)
['enetnueckas CBs3b MEKIY but6mmoreka [IOK
48 KJIaccaMH HEOPTaHUYECKHX https://m.edsoo0.ru/00
COEIMHECHUI ad9a50
O6o6merie bubmoreka [IOK
HUE U
49 m . https://m.edso0.ru/00
cucTeMaTr3ams 3HaHuH
ad9cb?
K S Ne3
B
50 HeODIAHICCKIX https://m.edso0.ru/00
P o ad9ela
COEIUHEHUN
[IepBble mONBITKM
KJIacCUpUKAIIUN bu6mmoreka [JOK
51 XUMHUYECKHUX DJIEMEHTOB. https://m.edso0.ru/00
[MousiTrEe O rpymmax ad9ffa
CXOJHBIX DJIEMEHTOB
Mmoot onemens buGnoexa LIOK
52 pHOA https://m.edso00.ru/00
XUMHYECKHX 3JICMEHTOB /[.
ada52c
H. MeunneneeBa -
eDHOMLL FPVIITEL bu6anoreka LIOK
53 PHOAEL TPYIUIEL, https://m.edso0.ru/00

MOJTPYIIIBI

adab2c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Ctpoenne atomoB. CocTaB

bubnaunorexa LIOK

54 amommmix suaep. Moot https://m.edso0.ru/00
' ada342
CtpoeHue 3IeKTPOHHBIX BuGmorexa LOK
55 0bozouek aTomos . https://m.edso00.ru/00
anemeHToB llepuonnyeckoit adabbe
cucteMsl JI. 1. MeHaeneeBa -
XapaKkTepuCTHKA
XUMHYECKOT'0O JIEMEHTA 110 bubnunorexa LIOK
56 €ro MOJIOKEHUIO B https://m.edsoo.ru/00
[Mepuomuueckoii cucreme /1. ada824
H. Menpeneepa
3nauenue [lepuoamdeckoro
3aKOHA JUUI pa3BUTHS HAYKU bubnmnoreka [JOK
57 u npaktuku. J{. . https://m.edsoo0.ru/00
MeHeneeB — yuEHbIH, ada96e
Mearor U rpakIaHuH
DIIEKTPOOTPULIATEEHOCTh BuGorexa LIOK
58 ATOMOB XHMIHCCIHX . https://m.edso0.ru/00
anemMeHTOB/ Beepoccuiickas
adaab8
poBepoyHas paborta
bubanoreka LIOK
59 Honnas xuMu4eckas CBsI3b https://m.edsoo.ru/00
adac34
KoBanenTHast monsipHas bubmrorexa LIOK
60 https://m.edso0.ru/00
XHMHYECKas CBS3b
adaab8
KoBanentnas HenossipHas bubmmorexa LIOK
61 https://m.edso0.ru/00
XUMUYECKasl CBSA3h
adaab9 Touka pocra
bubmmoreka [JOK
62 CremneHb OKUCIICHUS https://m.edso0.ru/00
adae28
OKuCINTENBHO- bu6mmorexa [IOK
63 BOCCTaHOBUTEJILHBIC https://m.edso0.ru/00
peaxiuu adb076
OKUCHTEH 1 bubnuoreka [JOK
64 B0CCTAHOBHTEI https://m.edso0.ru/00
adb076
65 KontponsHas padota Ned bubmmoreka LIOK

10 TEMC ((CTpOCHI/Ie aToMa.

https://m.edso0.ru/00



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

XuMH4YeCcKas CBA3b»

adb486

Pe3epBHbIii ypOK.

but6mmoreka [IOK

66 O06o001IeHE U 1 https://m.edsoo0.ru/00
CHCTEMATH3ALMs 3HAHUHI adb33c
PesepBHbIii ypok. bubnmoreka [JOK

67 O6o01mmenue u 1 https://m.edso0.ru/00
CHCTEMATH3aLUs 3HAHUN ad9cb2
PesepBHbIit ypok. bubnuotexa [JOK

68 O06o001IeHme n 1 https://m.edsoo.ru/ff0
cUcTeMaTu3alys 3HaHUuH d61c6

OBIIEE KOJIMYECTBO YACOB 68

10 [IPOT'PAMME



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

9 KJIACC

KoanuecTBo 4acosB

Mpakr DJIeKTPOHHbIE
JlaTa
Ne Koutpo | wuueckn uudposbie
Tema ypoka usyue
n/m Bcero | JbHBIE | e s oGpa3oBaTe/IbHbIE
padorbl | pador pecypcbl
bl
Tlepuoauueckuii 3aKoH.
I pro bubmuotexa [JOK
epuoInYecKas CucTeMa
1 P 1 https://m.edsoo.ru/00
XUMHUYECKHUX DJIIEMEHTOB /I,
adb59e
H. MeunneneeBa
3aKOHOMEPHOCTH B
P . but6mmoreka [JOK
W3MCHEHUHU CBOMCTB
2 1 https://m.edsoo0.ru/00
XUMHUYECKHX AJIEMEHTOB
« adb6b6
MEPBBIX TPEX MEPHOIOB
Knaccudukamnms u bubmuotexa [JOK
3 HOMEHKJIaTypa 1 https://m.edso0.ru/00
HEOPTaHMUYECKHUX BEIIECTB adb7e?
Buapl XuMHu4eckou CBSI3U U but6mmoreka [IOK
4 THITbI KPUCTAIUTHIECKUX 1 https://m.edsoo0.ru/00
peméToK adbac6
KonTtponbnas padora Nel
o teme «IloBTopenue n
5 yriyOJieHne 3HaHUI 1 1
OCHOBHBIX Pa3JIelIOB Kypca
8 Kimacca»
Knaccuduxanus bu6nuorexa [IOK
6 XUMHYECKUX PEaKIuii Mo 1 https://m.edsoo.ru/00
pas3IMYHBIM [IPU3HAKAM adbcb0
TlonsiTue 0 CKOpoOCTH
ccKoii 58.1( bubmuorexa [JOK
XUMUY i 1007078
7 P 1 https://m.edsoo0.ru/00
[ToHsITHE O TOMOTEHHBIX U
adbe9a Touka pocra
TeTEPOTEHHBIX PEAKIIHIX
TloHsiTHE O XMMHUYECKOM
aBHOBeCHH. DaKTOPBHI,
P P but6mmoreka [IOK
BIIUSIFOIIME HA CKOPOCTh
8 :l off pea P 1 https://m.edso0.ru/00
XUMUYECKON PEaKIuu 1
peardt adc28c
MOJIOXKCHUE XMMHYECKOTO
paBHOBECHS
9 OxucaurenpHo- 1 bubnuorexa LIOK



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
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

BOCCTAHOBUTEILHEIE https://m.edso0.ru/00
peaKiuu adcade Touka pocta
Teopust ) bubmuorexa [JOK
10 SICKIPONHTHACOROR https://m.edso0.ru/00
nuccoruanuu. CUIbHBIE U adcd68 Touxa pocta
ca0ble AIEKTPOIUTHI -
HonHsble ypaBHEHUS bubmorexa LIOK
11 . https://m.edsoo0.ru/00
peartptd add448 Touka pocra
XHMHUYECKHE CBONCTBA
KHCJIOT U OCHOBaHHUH B but6mmoreka [IOK
12 CBETE MPEACTABICHHIA 00 https://m.edso0.ru/00
IEKTPOIUTUUECKON add5d8 Touka pocta
JIACCOIAIINN
XUMHYECKHE CBOMCTBA
COJIeH B CBETE but6mmoreka [IOK
13 npeicTaBIeHHUH 00 https://m.edsoo0.ru/00
IEKTPOTUTUICCKON add8b2 Touka pocra
JIACCOIUAITNN
but6mmoreka [IOK
14 O6obmerme n . https://m.edso00.ru/00
cHUCTEeMaTH3aIus 3HAaHUH addd12
[Tonsatue o runponuse bubmmorexa OK
15 coneit https://m.edsoo0.ru/00
add9d4
zlé)ealllc;?;czcmﬁ pabora Ne 1. BuGmorexa OK
16 SKCTIEPHMEHTATBHEIX https://m.edsoo0.ru/00
addbfa
3a1a9»
Kontponbnas padorta Ne2
110 TEME Bbu6moreka [JOK
17 «DNEeKTPOIUTHIECKAS https://m.edso0.ru/00
nucconranus. XuMAYECKUE addecO
PEaKI B pacTBOPAX»
OO6mmas xapa;cTepncha BuGmorexa OK
18 Ziﬁ;zzzza :MH%CKHG https://m.edso0.ru/00
puMEpe addfe2 Touka pocta
XJjopa
Xnoposogopoa. CosnsHast bubnuorexa [JOK
19 KHMCJIOTA, XUMHUYECKHE https://m.edso0.ru/00

CBOWCTBA, MOJyYEHHUE,

adel04



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
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
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

MMPUMCHCHUC

[TpakTrueckas padota No 2
o teMe «Ilonyuenue

bu6moreka [IOK

20 COISHOMN KHCTOTEL https://m.edso0.ru/00
. N ade348 Touka pocra
U3ydeHue e€ CBOMCTBY» -
Beruucnenus no Bu6morexa LOK
21 ypaBHe}uIMM XIMHHACCINX https://m.edso0.ru/00
peaKInid, €CJIA OJTUH U3 adeass
peareHToB J1aH B U30BITKE -
OO6m1as xapakTepUCTUKA bubmmorexa LIOK
22 Y — https://m.edsoo0.ru/00
ade64a
AJIOTpOTHbIE
MOAU(DUKAIIIH CEPHI.
HaioineHie cepfl U eé bubmorexa [IOK
23 S —— https://m.edsoo0.ru/00
N ade64a
XUMHYECKHE CBOMCTBA
cepol
CepoBoaopo, CTpoeHHE, bu6nmoreka [IOK
24 bu3nUecKre 1 XUMHYCCKUE https://m.edso0.ru/00
CBOWCTBA ade802 Touka pocta
Oxkcubl cepol. CepHas BuGmorexa OK
25 KaeTota, (‘bmmef et https://m.edso0.ru/00
XUMUYECKHE CBOMCTRA, adea28 Touxa pocta
MIpUMEHEHNE -
XUMHUYECKUE PEAKIUH,
JIeKaIUe B OCHOBE
MPOMBIIIEHHOTO CrIoco0a bu6mmoreka [IOK
26 MOJIyYEHHUS CEPHOM https://m.edso0.ru/00
KHCJIOTBI. XHUMHYECKOE adec8a
3arpsi3HEHUE OKPYKaIoIIeH
Cpellbl COeMHCHUSIMH CEPhI
Brruucnenune maccoBoit but6mmoreka [IOK
27 JIOJTH BBIXOJ1a TIPOTYKTa https://m.edso0.ru/00
peaxIum adec8a
OO0mras xapakTepuCTHKa
371eMEeHTOB VA-TpyIIIbL bubnuorexa [LIOK
28 A30T, pactipocTpaHeHHE B https://m.edso0.ru/00
npupoe, Gu3ndecKue u adeeab
XUMHUYECKHUE CBOMCTBA
29 AmMMUak, ero Gpu3MYecKue u bub6mmoreka [IOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
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
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

XUMHUYCCKHUC CBOﬁCTBa,

https://m.edso0.ru/00

MOJTy4YeHUE U IPUMEHEHHE adf004 Touka pocta
[Tpaktrueckas padota Ne 3 BuGmmorexa LIOK
30 rio reme «lonyeie https://m.edsoo0.ru/00
aMMvnaKa, U3y4YEHHE ero adf180 Touka pocra
CBOICTBY»
A3oTHas KucjoTa, eé but6mmoreka [IOK
31 bu3rYecKre U XUMUYECKUE https://m.edsoo0.ru/00
CBOWCTBA adf306 Touka pocta
Hcnonws3oBanue HUTPATOB U
e
32 Ximmimseckoe 3arpasieHie https://m.edsoo0.ru/00
. adf518 Touka pocra
OKpY’KaloIIeH cpeibl
COEIMHEHUSIMU a30Ta
®Pocdop. Okeua pocdopa
V) jl) q)IZ)c@opHI:lf) KI/I((DbJ'I(SFa bubmmorexa LIOK
33 pisieckie ngnqecmé https://m.edso0.ru/00
. adf68a
CBOIICTBa, MOJIyUYeHHE -
Hcnonp3oBanue dhocdaton
B KQU€CTBE MUHEPAIBHBIX bu6mmoreka [IOK
34 yIo0peHuii. 3arps3HeHue https://m.edso0.ru/00
HPUPOTHOM CPEIbI adfc20
dbocharamu
VYraepoa, pacnpocTpaHeHUE bubmuotexa [JOK
35 B Tipupoje, Gpu3nvecKue u https://m.edso0.ru/00
XUMHUYECKHE CBOMCTBA adfd9c
Oxcunsl yriaepoaa, ux
bU3HYEeCKHe U XUMHUYECKHE bubmuotexa [JOK
36 CBOMCTBa. DKOJOTUYECKHUE https://m.edsoo0.ru/00
po0JIeMBbl, CBSI3aHHBIC C adfebe
okcuzom yriepoaa (1V)
VYroibHast KUCIOTA U €€ bubmorexa LIOK
37 https://m.edsoo0.ru/00
co ae006¢
[IpakTuaeckas padora Ne 4
no teme "[lonyyenue bubnuorexa [LIOK
38 YIJIEKHMCIIOTO Tas3a. https://m.edso0.ru/00
KavectBeHnHast peakius Ha ae027e
KapOoHaT-HoH"
39 [TepBoHavanbHBIEC TOHATUS bu6nmnoreka [IOK



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
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
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

00 OpraHMYecKux
BEIIECTBAX KakK O
COCIMHEHMAX yTiepoaa

https://m.edso0.ru/00
ae054e

but6mmoreka [IOK
40 KpemHuii 1 ero coenuHeHus https://m.edso0.ru/00
ae080a
[TpakTrueckas padota Ne 5.
Peutere bubmuoreka [JOK
41 3KCH€pHMeHTaHHjHX Jasat https://m.edsoo0.ru/00
o teme «Baxueiiue
ae0bf?2
HEMEeTaJUIbl U UX
COCTMHEHUS
Kontponbhas pa(EOTa Ne3 BuGmorexa [OK
42 1o Teme «Baxeituie https://m.edsoo0.ru/00
HEMEeTaJUIbl U UX
ae0el8
COCTMHCHUS
OO61mas xapakTepucTHKa
XHMHYECKHUX JIEMEHTOB —
MeTaLuI0B. MeTaminuecKkas bu6mmoreka [IOK
43 CBSI3b U METAJLUINYECKAS https://m.edso0.ru/00
KpHUCTaJNTNIeCKast pemeTKa. ael03e
dusndeckue CBONCTBRA
METaJJIOB
XHUMHYECKHE CBOMCTBA BuGmorexa LOK
44 giiigZ;Mmecmﬁ - https://m.edso0.ru/00
. ael156
HATNPSDKEHUH METAIIIOB
O6mue crocoObl
MOJTy4YEHUS] METAIIJIOB.
Cmnagsel. Beraucienus mo but6mmoreka [IOK
45 YpaBHCHHUSIM XHUMHUYECKHX https://m.edso0.ru/00
peaKIuid, €CJIi OJIUH U3 ael156
pEareHTOB COAEPKUT
pUMeCcH
[Tonsatue o koppo3uu Bubmmorexa LIOK
46 METAIIOB https://m.edso0.ru/00
ael278
bubmuorexa [JOK
47 [IlemounbIe METAILIBI https://m.edso00.ru/00
ael4b2
48 OKcuabl U THAPOKCHIBI bu6nmnoreka [IOK

HATpUsA U KaJiud

https://m.edso0.ru/00



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
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

ael4h2

[llemouHo3eMeNbHEIC but6mmoreka [IOK
49 METAJUIbI — KaJbLUA U https://m.edso00.ru/00
MarHui aelbe8
Baxneimmue coemmHEHUS bubmmorera [IOK
50 https://m.edsoo0.ru/00
KIbHIE ael5e8 Touka pocta
51 O6o01eHne u
CHUCTEeMaTH3alusl 3HAaHUH
JKe€cTtkocTh BOJBI U bubnmorexa LIOK
52 N —— https://m.edsoo0.ru/00
ae1886
[IpakTueckas padora Ne 6 bubmmorexa [LIOK
53 o Teme "KECTKOCTh BOIBI https://m.edso00.ru/00
1 METObI €€ ycTpaHeHus " aelae8
but6mmoreka [IOK
54 AIOMUHU T https://m.edsoo.ru/00
aelc64
AmdorepHbIe CBOMCTBA Bubnmorexa HOK
55 OKCILTA  FAPOKCHA https://m.edsoo0.ru/00
aelc64
bu6moreka [IOK
56 Kenezo https://m.edsoo0.ru/00
ae1d86 Touka pocta
Okcubl, THAPOKCHUIIBI U bu6mmoreka [JOK
57 comu xkene3a (1) u xxenesa https://m.edso0.ru/00
(r ae35e6
58 0O00011eHEe 1
CHCTeMaTH3aIlns 3HaHUH
[Ipaktuyeckas padora Ne 7.
Pemienne bu6mmoreka [JOK
59 9KCIIEPUMEHTAIBHBIX 3a/1a4 https://m.edso0.ru/00
o TeMe «Baxkneiime ae3de8
METaJUIbl U UX COCTUHCHHUS
Brruncaenus mo
YpaBHEHUSM XUMHUECKHUX
peakuuii, €Clii OJIMH U3 but6mmoreka [IOK
60 peareHToB JIaH B M30BITKE https://m.edso0.ru/00

HNIn COIIep)KI/IT HpI/IMeCI/I.
Briuucienusa maccoBon
JIOJIM BBIXOJ1a MPOIYKTA

ael1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

peakuuu

0O00011eHe 1

61 . 1
CHCTEMAaTH3aI|sl 3HAHUH
KontponsHast padota Ned
62 o TeMe «Baxknerinme 1
METaJUTbl U UX COCTUHCHHS
BemecTBa u maTepuaisl B but6mmoreka [IOK
63 [TOBCEIHEBHOM KU3HH 1 https://m.edso00.ru/00
YyeJIoBeKa ae3fs0
XHUMHUYECKOE 3arps3HEHUE bubamorewa LIOK
64 . 1 https://m.edso00.ru/00
OKPYKAOIIeH CpeIbl 264270
Ponp xumuu B perieHun bubmmorexa LIOK
65 AKOTIOrHHECKIX MPOGIIEM 1 https://m.edso0.ru/00
ae4270
PesepBHbIil ypok. bubmuorexa [JOK
66 O06o0meHHE U 1 https://m.edso0.ru/00
cucTeMaTH3aIsI 3HAHUHI ae0d0a
Pe3zepBHbIil ypoK. bubnuorexa [LIOK
67 Oo6o06meHne U 1 https://m.edso0.ru/00
CHCTEMATH3AlMs 3HAHUI adb33c
PesepBHbIii ypok. bu6nmoreka [IOK
68 O6o006mmenue u 1 https://m.edsoo.ru/00
CHCTEMATHU3ALMS 3HAHUN ad9ch2
OBIIEE KOJIMYECTBO YACOB 68

10 IIPOTPAMME



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

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

» Xumusi: 8-ii kiacc: 6a30BbIH YPOBEHb: YUeOHUK; 5-¢ u31anue, nepepaboTanHoe, 8 kinacc/
I"a6puensu O.C., Octpoymos N.I'., Cnaakos C.A. AkunoHepHoe 00mecTBo «M3maTeabcTBo
«IIpocsenieHue»

» Xumus: 9-if knacc: 6a30BbI yPOBEHB: YUEOHUK; 5-¢ u3aanue, nepepadoranHoe, 9 kimacc/
I"a6puensa O.C., Octpoymos N.I'., Cnaakos C.A. AkunoHepHoe 00mecTBo «M3maTeabcTBo

«IIpocsenienue»



