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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMma 1o XMMUU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHuUs COCTABICHA Ha OCHOBE
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0OO0pa3oBaTENbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHbIX B I'OC OO0, a Takke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCIIUTaHUS U ¢ YUETOM KOHLEMIMHU MpPErojaBaHusl ydeOHOro mpeamera
«Xumusi» B 00pa3oBaTeNbHbIX opranm3anusax Poccuiickont Denepamm.

[IporpamMma mo xumMuu AaéT TOpeACTaBICHHWE O LENsIX, OOIIel cTpareruu OOydeHus,
BOCIIUTAaHHUS W Pa3BUTHSA OOYyYArOIIMXCS CPEACTBAMU YUEOHOIO IpeIMeTa, YCTaHABIMBAET
o0s3aTeNbHOE IPEIMETHOE COJEp)KaHue, MPeyCMaTpUBAEeT paclpeesieHne ero Mo Kjaccam u
CTPYKTYpUpPOBaHHUE 10 pa3zesiaM U TeMaM MPOrpaMMBbl [0 XUMUU, OTPEEISIeT KOTMUeCTBEHHbIE
U KauyeCTBEHHbIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHIYEMYIO IOCJIEI0BaTENbHOCTh
W3Y4YEHHUS XUMHUHU C YUYETOM MEXKIIPEJAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU y4e€OHOIO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeensieT BO3MOXKHOCTH peaMeTa s
peanu3anuy TpeOOBaHUI K pe3yibTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111€eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHUH K pe3yabTaTaM 00yUeHUS XUMHUH
Ha YypOBHE ILeNeld H3Yy4eHUs MpeaMeTa M OCHOBHBIX BHJIOB YueOHO-TIO3HABATEIbHOM
JeSATENIBHOCTH 00Y4aroIIEerocst 1o OCBOEHUIO y4EOHOTO COJIep KaHuU.

3HaHHUE XUMHH CITYKUT OCHOBOMH 1111 (GOpMHUPOBaHMSI MUPOBO33PEHUS 00YUaIOIIErocs, €ro
MIPEICTABICHUI O MaTEPUATBHOM €JMHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (HOPMUpPYEMBbIE XUMHUEH
MIPeICTaBICHUS] O B3aMMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss TriI00anbHBIX MPOOIEM YCTOWYMBOTO pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOMN, MUILEBOM U 3KOJIOrMYECKO 0€3011acCHOCTH, IIPOOJIEM 3JpaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peanu3aliil  BO3MOXHOCTEH Ml camMopa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHKE MBILIUICHHUS U TBOPUYECKUX CIOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITENBHOW  y4eOHOM  NeATeNbHOCTH, JKCIEPUMEHTAIBHBIX U
HCCJIEeIOBATEIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B IIOBCEJHEBHOM JKHM3HM, TaK U B
npodeccuoHaIbHO 1eSTEeNbHOCTH;

3HAaKOMHUT CO CHEUU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI ILIEJIOCTHOTO
B3TJIsi/]a HA €IMHCTBO NMPUPOABI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAalloM B OPMUPOBAHUU
€CTEeCTBEHHO-HAYYHON TPaMOTHOCTH 00YJarOIIUXCS;

CHOCOOCTBYET (HOPMUPOBAHHMIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSAM, K TPUPOJE, K YEJOBEKY, BHOCUT CBOM BKJIaJ] B JKOJIOTMYECKOe 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHs B OOyYE€HUH XMUMHUH OOECIedYMBAIOTCS CHEIU(PUKON colepikaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SABISETCS MENAarorudyeckd aJalnTUPOBAHHBIM OTpakKeHHUEM
6a30B0il HAYKH XMMUU HA ONPEAIEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEr0 OOpa30BaHMS OPUEHTHPOBAH HAa OCBOCHHE
00y4aIOIMMUCS CUCTEMBI MIEPBOHAYATILHBIX MOHATHI XUMHUH, OCHOB HEOPraHMYECKONH XUMUU H
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUHU.

CrtpykTypa copepxaHHsl MPOrpaMMbl IO XMMHU Cc(HOpMHpPOBaHAa Ha OCHOBE CHUCTEMHOI'O
noaxona k e€ m3ydeHuro. CojepkaHUe CKIAIbIBACTCS M3 CHUCTEMbBI MOHSATUH O XHUMHUYECKOM
9JIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XuUMHUYecKoW peakuuu. OOe 3T CUCTEMBI
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CTPYKTYPHO OpPraHM30BaHbl 0 NPUHIUIY IOCIEJOBATEIBPHOTO Pa3BUTHs 3HAHWN Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

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

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

— Y4EHHsI O CTPOCHHH aToMa U XMMHUYECKOHN CBSI3H;

— MpeJCTaBICHUN 00 AIIEKTPOIUTHUECKON TUCCOIHAIINH BEIIECTB B pAaCTBOPaX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATENLHO OT OJIHOTO YPOBHS K JIPyromy,
BBIMONHSS (YHKIMH OOBSICHEHHS WU MPOrHO3MPOBAHMS CBOWCTB, CTPOCHHS] M BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHS U MOJTyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHE MNPOrpaMMbl IO XUMHH CIIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MHUpPAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAaHHUIO U METOAAM MO3HAaHUA B Hayke. M3ydueHue XxumMuun
MPOUCXOJUT C TMPHUBJICUYECHUEM 3HAHUW U3 paHee M3YyYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knaccel» n «®usmka. 7 Kaacey.

[Ipu u3yyeHun XUMUN IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKU KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOM JEATEIBHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajJadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHUU
CUCTEMBl XMMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSITHH, 3aKOHOB M TEOPETHYECKHX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
MPUOOIIEHNN K HayYHBIM METO/IaM MO3HaHUS MIPU U3YYEHUH BELLECTB U XUMUYECKUX PEaKLUi, B
(GbopMUpPOBaHMM M PAa3BUTUU I[IO3HABATEJIBHBIX YMEHUH M HMX NPUMEHEHHH B Yy4eOHO-
MO3HABATENBHON M yueOHO-HCCIIEeI0BATENbCKOM 1EeATEIbHOCTH, OCBOCHUU NPaBUJI 0€30MacHOro
oOpallleHus C BEIIECTBAMU B TOBCEIHEBHOM KU3HU.

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

— (popmHpoBaHNE MHTEIIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIFHOMY TPUHSATHUIO pEIIEHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBHSIM KH3HH;

— HAIpaBJICHHOCTh OOYYCHUS HA CHCTEMAaTHYECKOE TPHOOIICHHE OO0yJalomuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATENbHOCTH,  HAy4dHbIM  METOAAM  IIO3HAHUS,
(hOpMHUPYIOIIUM MOTHBAIIHIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— oOecrieueHHe YCIIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIOIIMMUCS OTIbITa
pa3Ho0Opa3HON NeATeNbHOCTH, MO3HAHUS M CaMOIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— GopmupoBanue o61el GyHKINOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHUBAThH SIBJICHUS OKPY)KAIOLIETO MHpPA, UCIONB3Yys 3HAHUS U
OMBIT, MOJIYYEHHBbIE MpPU H3YYECHUH XUMHUHU, TNPUMEHATh HUX MpPU pELIEHUH MpodjeM B
MOBCEIHEBHOM JXU3HU U TPYIOBOU JEATENBHOCTH,

— (hopMupoBaHue y 00y4arOMUXCsl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMaHHS [IEHHOCTH
XUMHUYECKHX 3HaHWM AJi1 BBIPAOOTKU 3KOJOTHYECKH LeJecoo0pa3HOro MoBeAeHUs! B ObITY U
TPYAOBOM IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3I0POBbSl M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIMH K O0YyUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHMS OOILEYESIOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouIIs ¥ HAMPABICHHOCTH JTaJbHEHIIIEro 00 yueHusI.



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



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayajbHBIC XUMHYECKHE NOHATHSA

[Ipeamer xumuu. Poilb XMMHM B JKM3HM 4YelIOBEKa. XMMHs B CHUCTEME HayK. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BEIIECTB. ArperatHoe coctosHue BeniecTB. [loHsATHE O
MeToax Mmo3HaHus B XuMuH. Yucteie BemecTBa U cmecu. CriocoObl pa3/iesieHust CMECEH.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE HJIEMEHTbl. CHUMBOJIBI XHMHYECKHUX DIJIEMEHTOB.
IIpocTsie u cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumunyeckass @opmyna. BajleHTHOCTP aTOMOB XHMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENBHAsA aTOMHAas Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBas 107151 XMMUYECKOTO JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSAUHEHHMN.

®usnyeckue U XMMHUYECKHUE SIBICHHUS. XUMUYECKas peakius U €€ INpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUUEcKue ypaBHeHus. Kilaccupukanys XMMHUUYECKUX peakiui
(coenuHeHMs, Pa3I0KEHMs, 3aMeIIeHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW IOCYIOH, IpaBUIaMU pabOThl B J1abopaTopuu U NpuUEMaMu
oOpamieHus ¢ 1a0opaTOpHBIM O00OpPYJOBAHHMEM, HM3yYEHHE M ONHMCAaHUE (PU3MUECKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE (PU3NIECKUX (TUIaBJICHHE BOCKA, TasTHUE JIBAA,
pacTupaHue caxapa B CTYIKE, KMUIIEHHE U KOHJEHCAlUs BOJAbI) U XUMHUYECKUX (TOpPEHUE CBEuH,
MIPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIOTON) SBJICHUN, HAOIII0JeHHIE
W ONHCaHWE TPU3HAKOB TMPOTEKAaHUs XMMHMYECKHUX peakluil (pasjokeHue caxapa,
B3aMMO/JICHCTBHE CEPHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aUMOJICHCTBHE jkene3a ¢ pactBopom comu menu (ll), m3ydenme cmocoboB
paszienieHus cMeceil: ¢ MOMOIIbI0 MarHura, (GUIbTPOBaHHUE, BbIIAPUBAHME, AUCTUIUISIIMS,
xpomarorpadus, TNpOBEICHHE OYUCTKH IOBAPEHHOM coJiM, HaONIOJIEHUE U ONHCAHHE
pe3yJIbTaTOB MPOBEJIEHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE
MOJIeNIe MOJIEKYI (IITapOCTEPKHEBBIX ).

Ba:xkueiiniue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 37aeMEHT M IpPOCTOE BEIIECTBO.
Haxoxnenue kucinopoja B npupose, GU3nueckue U XUMHUYECKHe CBOICTBA (peakiy TOPEHusl).
Oxcunpl. Ilpumenenue kuciaopoga. CnocoObl TOTydeHHUs KHCIOpoAa B JIaOOpaToOpuu U
poMblIUIeHHOCTH. KpyroBopot kuciopona B mnpupoje. O30H — auIOTpONHas MOIUPHUKALMS
KHCIIOPOJA.

TermnoBoil 3¢ ¢deKkT XUMHUYECKOW peaklud, TEePMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUUYECKHE DPEaKUUU. TOINIMBO: yronb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHICHHUE
MApHUKOBOIO AP deKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue BoaOpoAa B NPHUPOJE,
(u3nyecKkre U XUMHUYECKUE CBOICTBA, MPUMEHEHUE, CIIOCOObI oydyeHus. Kuciorsl u comnm.

MossipHblii 00bEM Ta30B. Pacu€Thl M0 XUMHUECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsle u
HEHaCBIILEHHbIE PAacTBOpPbl. PacTBOpMMOCTH BellecTB B Boje. MaccoBas [0Js BEIIECTBA B
pactBope. XuMHueckue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B JKU3HU
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yenoBeka. KpyroBopor Boabl B mpupoje. 3arps3HEHUE NMPUPOJHBIX BoA. OXxpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukauus neopranmdyeckux coeanneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
cojeoOpa3ymone (OCHOBHbBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyronme. Homenkiarypa
okcu10B. @U3nUecKre U XMMUUYECKHe CBOICTBa OkcHuI0B. [loryueHne okcuioB.

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

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. OU3ndyeckue U XUMUYECKHe
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekeroBa. Ilonydenne Kucior.

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

['enernueckas cBA3b MEXKAY KjaccaMl HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpEJIeJICHUEe COACP)KaHUs KUCIOpOoaa B BO3JyXe, MOJydeHue, coOupaHue,
pacno3HaBaHUE M HU3YyYEHUE CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJAEHCTBHS BEILECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHS W MpEKpaIleHHus TOopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMyd OKCHIOB U ONKMCAHHE WX CBOICTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWCTB BOjOpoja (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOXXHO MCITOJIb30BaHME BHIEOMAaTepHaoB), HaOIr01eHHEe 00pa3loB BELIECTB KOJIMYECTBOM
1 Monb, HccnenoBaHUe OCOOEHHOCTEN pacTBOPEHHUS BEILIECTB C Pa3IMYHON PAaCTBOPUMOCTBIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/UlaMU (HaTpueM U KalbliueM) (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPUAIIOB), UCCIIEOBaHHE OOpa3l0OB HEOPraHMUYECKHUX BEIIECTB Pa3IMYHBbIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEJIO0Yel, M3ydyeHue
B3aumoieiictBust okcuna menu (Il) ¢ pactBopoM cepHO#l KHCIOTBI, KHCIOT C MeTallJlaMH,
peaKuMii HEUTpaNIu3aluyu, MOJYYCHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baknenmue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanyeckuii 3axkon u Ilepuoanueckasi cucrema xummuuyeckux 3jaemenros . W.
MenpaeseeBa. CtpoeHne aToMoB. XuMH4yecKasi cBsizb. OKHCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKH KJIACCU(UKALMKA XUMHYECKHX dyeMeHTOB. [loHsiTHe o rpynmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U MIETIOYHO3EMENbHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCUIBI U TUIPOKCHIIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHU4YecKux »daeMeHtoB J[. U.
MenneneeBa. Koporkonepuoanas u JumHHONEpuoaHas ¢opmbsl lleproanyeckoid cucTEMbl
xumuueckux ssiemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3WYECKUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIEMEHTA.

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

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



3nauenue Ilepuonnyeckoro 3akoHa u [leproanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHUA HayKH U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

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

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu.  IIponeccesl
OKHCJICHUS U BOCcCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3lOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HIPOKCH]IA
LIMHKA C PAacTBOpaMH KHCJIOT M LIEJ0o4Yel, MPOBEEHUE ONbITOB, UIUIIOCTPUPYIOLIMX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHHUE, pEAKLIUU PA3JI0KEHUS, COETUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMUU B 8 KJlacce OCYIIECTBISETCS
4yepe3 HCIOJb30BaHHWE Kak OOIIMX €CTECTBEHHO-HAayYHBbIX [OHSATUH, TakK M IOHATHI,
SBJIIOLIMXCS] CHCTEMHBIMHU I OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IIOHATUS: HAay4dHbIH (DakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHalM3,  CHUHTE3,  KiacCUpUKauus,  MNEePUOJUYHOCTb,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MO/JIeIMPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@dusuka: MaTepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJ, H30TOIBL,
PaANOaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUYECKUH 3apsjl, BELIECTBO, TeNo, 00BbEM, arperaTtHoe
COCTOSIHME BEIEeCTBa, ra3, (pU3NyYecKue BEIWYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadust: armocdepa, ruapochepa, MuUHepanbl, TOpHbIE MOPOJBI, MOJE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYeCKasi peaKkIusi

[lepnonnueckuit 3akoH. Ilepmoaunueckas cuctema XuUMHYeCcKHX dieMeHToB J[. .
Menneneea. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBONCTB XUMHUYECKUX
JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalus, KaJbLUs U UX COEJUHEHUH B COOTBETCTBUM C
MIOJIO’KEHHUEM 3JIeMEHTOB B [lepronndeckoil cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMUYECKOW CBS3M. THIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEIETKM M BHJIA XUMHYECKON
CBSI3H.

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

Knaccudukanus XMMUYECKHX pEaKLUi MO Pa3IMYHbIM MPHU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, N0 H3MEHEHHMIO CTEleHen
OKHCJICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTHUIO KaTalu3aTopa). DK30- U
SHAOTEPMHUUECKHUE PEAKIIUH, TEPMOXUMHUECKHUE YPAaBHEHUS.

[Tonsitue o ckopoctn XuMHUecko peakiuu. [loHsTHE 00 OOpAaTUMBIX M HEOOPATHMBIX
XMMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilondarue o
karanuse. [loHsTne o XxXumMuueckoM paBHOBecHU. DaKTOpbl, BIUAIOIIME HA CKOPOCTbH
XMMHUYECKON peakluy U MOJ0KEHNE XUMUUECKOTO paBHOBECHS!.



OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, JJIEKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBleHHE YPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ KCII0JIb30BaHUEM METO/1a HJIEKTPOHHOr 0 OanaHca.

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

Peakuuy moHHoro oOMeHa. YCJIOBUS MPOTEKaHUS PEAKLIUN MOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBoicTBa KHCIIOT, OCHOBAHMHA M COJEH B CBETE
IPEICTABICHUH 00 H3JIEKTPOJUTHYECKOW Iuccoumanuu. KadecTBeHHbIE peakIMUd Ha HOHBI.
[TonaTHE O TUIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOZEJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METAJUIOB M HEeMeTauloB (rpadura W aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHS),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKONM pEakIMU OT BO3JIEHCTBUS pa3IMYHBIX
(akTOpOB, HCCIIEAOBAHUE SJICKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCa JUCCOLUAINH
KHUCJIOT, IIeao4ed M coieil (BO3MOXKHO HCIOJIB30BaHUE BHUAECO MATEpUANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOIIUX NPH3HAKU NPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHHe
ocajJKa, BBIJCJICHHE Tra3a, OOpa3oBaHWE BOJbI), OIBITOB, WJUIIOCTPUPYIOIUX TMPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakUuu pas3iokKeHHs, COCAUHEHHMS),
pacro3HaBaHHE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAauyeCTBEHHBIX pEAaKIMi Ha HOHBI,
pelIeHne HKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemertaJsibl M MX coeJUHEHUS

OOmast xapakrtepucTuka TranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKUE CBOMCTBa Ha NpuMepe xyopa (B3aUMOJEIHCTBHE C MeTajllaMH, HeMeTalljaMH,
menoyamu).  Xsopoogopoa. ConsiHas  KHCIOTa, XUMHUYECKHE CBOWMCTBA, IOJIyYeHHeE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJI0poBOAOpO/ia Ha OpraHu3M desioBeka. Baxueiue Xmopuasl
U UX HaXO0XJICHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue U (u3nueckue CBOICTBa NPOCTHIX BELIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBogopos, CTpoeHue, (U3NYeCKHe M XHMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
NIPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kiacca KUCJIOT M creuuduueckue). XHUMUYECKHE pPEaKIMy,
JeKallie B OCHOBE IPOMBIIUIEHHOIO croco0a MOoJydeHHs] cepHOW Kuciothl. llpumenenue
cepHoi KucnoTsl. ColM CepHOM KUCIOTHI, KaUeCTBEHHAs peakuys Ha cyabdaT-uoH. Haxoxnenue
ceppl U €€ COEQUHEHHH B npupoAc. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenbl
COEJIMHEHUSIMU Cepbl (KHCIOTHbBIE IOKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHUCICHMsA. A30T, paclpoCTpaHEHHE B MpHUpoJe, (U3NYECKHE WU
XUMHYeckre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3HUecKue 1 XuMHUUECKUe
CBOWCTBA, MOJyueHHe U nnpuMeHenue. Conu aMMOHHUS, UX (PU3HYeCKre U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakiys Ha MOHBI aMMOHUS. A30THas KHUCIIOTA, €€ IOJIy4eHHE,
¢usnyeckue M XHMMHYECKHE CBOMCTBa (0OlIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckne). Mcnoiap3oBaHWE HHUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
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ynoOpeHuii. XuMU4ecKoe 3arpsisHeHHe OKpY Karollel cpejibl COSAMHEHUSIMH a30Ta (KUCIOTHbIE
JIOX/IM, 3arpsi3HEHUE BO3yXa, MOYBBI W BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAINNA
dbocdopa, puzndeckue u xumudeckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢usnyeckue M XUMHUYECKHE CBOIcTBa, mosyueHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEPATBHBIX yI00pEHUIA.

Obmas xapakTtepuctuka smeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHS AaTOMOB,
XapaKTepHbIE CTENIEHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(PHUKAINN, PACTIPOCTPAHEHUE B
npupoje, pu3ndeckne 1 XUMUYECKHe CBOMCTBA. AncopOuus. KpyroBopot yriepoaa B pupoe.
Oxcupsl yriaepoaa, ux GU3NYecKUe ¥ XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIC OPTaHU3MBI,
MOJyYCHHUE W TIPUMEHEHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBs3aHHBIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a INI00AIbHOTO TMOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3dekT. YronpHas KucioTa U €€
comu, UX (pu3MYecKre M XMMHUYECKHE CBOWMCTBA, MOJIyueHHWE W TpuMeHeHue. KauecTBeHHas
peaknusi Ha  KapOoHar-MoHBL. ~ Vcmomb3oBaHwe — kKapOOHaToB B OBITY, MEAMIIWHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHayanbHbIe MOHSATUS 00 OPTaHMYECKUX BEIIECTBAX KAK O COCIAMHEHUSX Yriepoaa
(MeraH, STaH, STHWICH, alETHJIEH, JTAaHOJN, TJWIEPHH, yKCycHas Kuciora). [Ipupomnsie
WCTOYHUKU YTJIEBOAOPOJOB (yroib, MPHUPOJAHBIM Ta3, HedTh), MPOAYKTHI HX HepepaboTKu
(6eH3uH), UX poJib B OBITY M MPOMBIIUICHHOCTH. [IoHATHE 0 OMONOrMYeCKH BaKHBIX BEIIECTBAX:
KHpax, Oelkax, YrieBoJaX — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaibHOE €IMHCTBO
OpPraHHYECKHUX M HEOPTaHMYECKHX COSTUHEHUIA.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, TOJIYYEHHE M TPUMEHECHHE.
Coenunenus kpemHusi B mpupoge. OOmue mnpeactaBieHuss o6 okcuume kpemaus (1V) u
KpeMHUEBOH kucioTe. CHIIMKATHI, UX UCIIOIH30BAHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiiime
CTPOUTETFHBIC MaTepUalibl: KEepamMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr
0e30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

M3ydeHHe 00pa3loB HEOPTaHMUYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEIACHUE
KAaueCTBEHHBIX pEaklWi Ha XJOPUA-UOHBI M HAOINIO/ICHNE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxkaromue QU3MYECKUe M XUMHUYECKHE CBONCTBA TajOr€HOB W MX COCIUHEHUH (BO3MOXKHO
WCIIOB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMIICHHE C OO0pa3laMu XJIOPHAOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEpHAIOB), HAONIOJIEHHE TMpollecca OOyrJIMBaHUSA  caxapa TMOJ JIEUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3YyUCHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONIOJIeHHE MpHu3HaKa eé
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa M MX COENMHEHUN
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPHAIIOB), 00pa3iaMu a30THBIX B (OCHOPHBIX yI0OPECHHH,
MoJIyueHue, coOMpaHue, paclo3HAaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX peakuid Ha HWOH aMMOHUsA U Qocdar-noH W U3YYCHHE TPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPHUPOBAHHOW a30THON KHUCJIOTHI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHNE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJEIEN KPUCTAJUIMUECKHUX PELIETOK aiMasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTIIEM M YCTPOWCTBOM MPOTHBOra3a, MOJIy4YeHHE, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOWCTB YTJIEKHCIIOTO rasa, MPOBEJCHHE KadeCTBEHHBIX PEaKIMii Ha KapOoHAT U
CWJIMKAT-MOHBl W HW3Y4YCHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOIYKIHei
CHWJIMKATHON TPOMBIIUICHHOCTH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/ad Mo Teme «Baxueime
HEMETAaJUIbI U MX COSAMHEHUS.



MeTaibl M X COeIUHEHUS

OOmass xXapakTepUCTHKA XHUMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nojoxxenus B [lepuoandeckoi cucreme xumuyeckux sneMeHToB J. . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MerauioB. MeTramudyeckas CBSI3b M METAJUIMYECKas KpUCTaIMYecKas
peméTka. DJNeKTPOXUMUYECKUM psAJ HaNpsHKeHUH MeTauioB. Dusnmyeckne M XUMUYECKHE
cBoiicTBa MeTayyioB. OOmIMe crnocoObl MotydYeHus MeTauioB. [IoHsATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Kopposun. CIUiaBkl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M MPOMBIILJICHHOCTH.

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

[[{esrouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: IonoxxeHue B Ilepuoamueckoit
cucteMe xumudeckux 3neMmeHToB [[. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HaXOXKIECHUE B
npupozae. Ouznueckne U XUMUYECKUE CBOMCTBA MAarHWs M KaibLus. Baxueniive coequHEHUS
KaJblus (OKCHJI, TUIPOKCU, coir). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxkenue B llepuonnueckoi cucreme xumuueckux siaemeHTtoB J[. .
Menaeneesa, CTpOEHHE aTOMa, HaxoxXAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
aTIOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA AITFOMUHUSA.

Kenezo: mnonoxenue B llepuogumyeckoit cucreme xumuueckux osaemeHtoB JI. M.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupoje. Pu3ndeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcuzpl, ruapokcuasl u coiu skenesa (1) u xemesa (1ll), ux cocras, cBoiicTBa |
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMM METa/lIOB M CIUIaBOB, UX (PU3UYECKHMMH CBONCTBaMH,
W3Y4YEeHHE PE3YNIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIONH30BAHHE BUACOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJIEHCTBUS OKCHJIA KaJbIMs U HATPHUS C BOAOU (BO3MOKHO HCITOJIb30BAHUE
BUJICOMaTEpPHAIIOB), HCCIIEJOBAaHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs JKeleza B
KUcioposie  (BO3MOXHO  HCIIOJB30BAaHHME  BUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii HA MOHBI: MarHWs, KaJlbllUs, aTIOMUHUS, IUHKA, *kene3a (1) u xenesa
(1), menu (1), HaOrOIEHUE ¥ OMMCAHUE TPOILIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJlusl U KaJbIHs (BO3MOXKHO HCIIONB30BAaHUE BUIACOMATEPHAIIOB), HCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB T'HJIPOKCHJIA aJIFOMUHUS U THIPOKCUA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeliue MeTaibl U UX COSUHEHUS».

XuMus 4 OKpy:Kaomas cpeaa

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

XuMUYecKoe 3arpsi3sHEHHE OKpY)KaoIel cpe/sl (MpeaenbHas JOMyCTHMasi KOHIIEHTpalus
Beriects, naiee — [1/1K). Poibs XxumMuu B pemieHun 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuit IKcnepumenm:

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

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H NPHU M3YYEHUHU XUMUHU B 9 Kilacce OCYLIECTBIISETCS
4yepe3 WCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK U TOHATHI,
SIBJISTFOLLIMXCSl CHCTEMHBIMU JIJIS OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.
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OO0mue ecTecTBEHHO-HAYYHBIE TOHSATHUSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaIn3, CUHTE3, KJ1accuukanus, IEPUOJUYHOCTD, HaOIoIeHuE, OKCIIEPUMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

®dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, H30TOIIbI,
PaaAOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/I‘IeCKI/II\/JI 3apsn, IIPOBOIHUKU, MOJIYIIPOBOAHHKH,
TVDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, Ta3,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAss PEMIETKA, CIUIaBbl, (DU3UYECKUE BEITUYHHEI,
SVMHHMIIB H3MEPECHHS, KOCMUYECKOE TTPOCTPAHCTBO, IIAHETHI, 3BE3 161, COHIIE.

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

l'eorpadusa: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOABI, TIOJIE3HBIC
HCKOMaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.
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IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE PE3YNbTaThl OCBOEHHUS TMPOrPaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHMs
JIOCTUTAIOTCS B X0J1e 00Y4YEHHUsI XUMUU B €IMHCTBE y4eOHOM U BOCIIUTATEILHOMN JAESTEIbHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMU  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMH M JIYXOBHO-
HPaBCTBCHHBIMH IIEHHOCTSIMH, TIPUHATHIMU B OOIIIECTBE MpaBUJIAMU M HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLUANIM3AIMY 00YyUatOIIUuXCsl.

JIuyHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHMEHTAllMi M pacIIMpEHHUE OIbITa AESTeNLHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YACTHU:

1) maTpuoTHYeCKOro BOCIUTAHMS .

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJE/MI0, TOHMMAHMS 3HAYCHUS XUMHYECKOW HAyKHM B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJAACTh JOCTOBEPHOW MH(MOpPMAIMEl O MEePEJOBBIX JOCTHKEHUSX U OTKPBITHSIX
MHUPOBOIl U OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOICTBe
MHUpa 1 00IIECTBA;

2) rpaskIaHCKOIro BOCTIMTAHUS:

MPEACTABICHUS O COLMAJIBHBIX HOPMAaX M NpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUI B
KOJIJICKTHBE, KOMMYHUKATHUBHOMN KOMIIETEHTHOCTHU B 00111€CTBEHHO TIOJIE3HOM,
y4eOHOUCCIIeI0BATEIbCKOM, TBOPYECKOM M JPYrMX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HO COBMECTHOM JESTEIHHOCTH MPH BBIMOJHEHUN YYeOHBIX, TO3HABATENBHBIX 33124,
BBITIOJIHCHUH XWMHMUYECKUX SKCIEPUMEHTOB, CO3/JaHUHM YYEOHBIX TMPOEKTOB, CTPEMJICHUS K
B3aMMOIMOHMMAHUIO M B3aMMOIIOMOIIM B Ipolecce ATON y4yeOHON AesTeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IMOBEJECHHWE M TOCTYNKA CBOUX TOBAPHILEW C TO3UIMU HPABCTBEHHBIX M
MIPaBOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS

MHUPOBO33PEHUECKUE  TMPEACTABICHUS O  BEHIECTBE U XMUMHYECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIOIIUE OCHOBY JUIS
MOHUMAHMUS  CYI[HOCTH HAyYHOW KapTHMHBI MHpa, NpPEICTaBiICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSL MPHUPOIBI, B3AUMOCBSI3AX YeJIOBEKAa C MPUPOJHOU Cpeqoil, O poiu
XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[03HABATEJIbHbIE MOTHUBBI, HANpPaBJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO XUMUH,
HEOOXOaUMBIE JUIsi OOBSICHEHUS HAOJI0/IaeMBbIX TMPOIECCOB U SIBJICHUW, IO3HABATEIHHOM,
UHGOPMAIIMOHHON U YUTATEIbCKOM KYJIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHON PadOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOHN JUTEPATypOH, JOCTYMHBIMU TEXHHUUYECKHMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

uHTEpec K OOYy4eHHI0 M TO3HAHHIO, JII0OO3HATETHbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHNI0, IPOSKTHOW M HMCCIIEAOBATEIBCKOW JEATEIHPHOCTH, K OCO3HAHHOMY BEIOODPY
HaIpPaBJIEHHOCTH U YPOBHsI 00y4YeHHs B lajbHeHIIeM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHWE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 3JIOpOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUA M HENPUATHE BpPEIHBIX
MPUBBIYEK (YMOTPEONIEHUSI AJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIIOIEHUS
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MpaBmwI 0€30MAaCHOCTU TMPH OOpallleHHH C XMUMHYECKUMHU BEIIECTBAMHU B OBITY U pealbHOMN
KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUIECKOMY M3YUEHHUIO MPOoeCcCuil U Tpyaa pa3IndHOro poja, yBaKEHUE K
TPYAy H pe3yibTaraM TPYJOBOW JEATEIHHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
OPEeIMETHBIX 3HAHUM 1O XUMHUHM, OCO3HAHHBIA BBHIOOP HWHIUBUAYAIBHONH TpaeKTOPUU
MIPOJIOJKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCHEenTtHOW Npo(ecCHOHAIBHON 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 €€ CyIECTBOBAaHHMS, MOHUMaHHE IIEHHOCTH 3J0pPOBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BEIleCTBAMHU,
a TaK)K€ B CUTYaIIUAX, YTPOXKAIOIIUX 30POBBIO M KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MMOJlydaeMble TPU H3YYCHUM XHMHH, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaoIel MPUPOAHON CPeloil, ISl OBBIIICHUS YPOBHS SKOJIOTHUYEeCKON
KYJIbTYpPBbl, OCO3HAHUS TI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM M IMyTed MX pelleHus
MTOCPEJICTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMCHHSI PYKOBOJICTBOBATHCS UM B
M03HABATENIbHOM, KOMMYHUKATHBHOW U COLIMATBLHON MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeIMETHBIX pe3y/ibTaTOB BBIACISAIOT 3HAUMMBbIE JJIS1 (OPMHUPOBAHUS
MHUPOBO33pEHUS OOILIEHAYYHbIEe MOHATHS (3aKOH, TEOpHUs, MPUHLMUI, THIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U APYroe.), KOTOPbIE MCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
MpeIMeTax M MO3BOJISIIOT HA OCHOBE 3HAHUH U3 ATHX MPeIMeTOB (OPMUPOBATH MIPEICTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U yHUBEpcajibHble yyeOHble AecTBUS (ITO3HABATEIbHBIE,
KOMMYHHMKaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecrneyuBaroT (OPMUPOBAHME TOTOBHOCTHU K
CaMOCTOSATEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHON AESTEIbHOCTH.

Ilo3naBaTenbHBIC YHHBepCAJbHbIC Y4eOHbIC 1eHCTBUS

ba3oBble JlornuecKkue 1eMcTBUA:

YMEHHs MCIOJIb30BaTh IPHUEMBI JIOTMYECKOIO MBIIUICHUS IIPU OCBOCHUM 3HAHUN:
packpelBaTh CMBICT XMMMUYECKMX MOHATHM (BBIOEISATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHABIIMBAaTh B3aMMOCBA3b C JIPYTUMH MOHSATUSAMU), HUCIIONb30BATh MOHATHUS U1 OObSICHEHUS
OTAENbHBIX (DAaKTOB M SBJICHWH, BBIOMpAThb OCHOBAHUS M KPUTEpPUU JUIsl KiaccuUKanuu
XUMUYECKHUX BEUIECCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATh IPUYMHHO-CIICCTBEHHBIE CBS3U
MEXTy 00BEKTAMU U3YUEHHsI, CTPOUTh JIOTHYECKUE PACCYXKIEHUS (MHAYKTUBHbBIE, 1€ yKTUBHBIE,
10 aHAJIOTUM), €JIaTh BBIBOJBI U 3aKJIIOUEHUS;

YMEHHE MPHUMEHATHh B Ipoliecce MO3HAHMS MOHATHS (MIPEIMETHbIE U METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMMH, MPeoOpa3oBbIBaTh LIMPOKO
IPUMEHSIEMbIE B XUMHUHM MO/JICJIbHBIC MPEJICTaBICHUS — XUMHYECKUI 3HaK (CUMBOJ BJIEMEHTA),
XuMHuueckass ¢GopMyla M ypaBHEHHE XHMHUECKOW peaklud — TpU pelieHuu YydeOHo-
[IO3HABATENIBHBIX 3aJad4, C Y4E€TOM OTUX MOJEIbHBIX IPEACTABICHUN BBIABIATL U
XapaKTepU30BaTh CYLIECTBEHHbIC NMPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U
XUMHUYECKHX PEaKIMi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3U U
[IPOTUBOPEYUS B U3yUaEMBIX IIPOLIECCAX U ABJICHUIX.

ba3oBble ucciegoBaTeibCKHe AelCTBUS.
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YMEHHUE HCMOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAaueCTBE WHCTPYMEHTa IO3HAHUSA, a
TaKKE€ B KayeCTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JJ0M MPOIIECcca, CAaMOCTOSATEIbHO IPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHMS M BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOIO 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
XMMHYECKOTO COJepKaHUs, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSATH Pa3IUIHbIe METO/IBI U 3aIPOCHI IIPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIMX AAHHBIX, HEOOXOAMMBIX JJIs1 BBIIOJHEHUS y4EOHBIX U MTO3HABATEIbHBIX 3a7a4
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYpO aKTUBHOTO HUCIIOJIb30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY HpeICcTaBICHUS
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmMaMu rpaduku U UX KOMOWHAIUSMU;

YMEHHUE HCIMOJIb30BaTh M aHAIU3UpPOBaTh B Ipolecce y4yeOHOM M HcCCiIe0BaTeNnbCKON
NEeSATENBHOCTH UH(POPMALUIO O BIMSHUN MPOMBIIUIEHHOCTH, CEJILCKOT0 X0341iCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKPY’KalolLlel NpUpOAHOI cpeibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMs 3aJaBaTh BOIPOCHl (B XOJe Auamora M (WiaM) AMCKYCCHUH) IO CYIIECTBY
oOcyxnaeMoil TeMmbl, (HOPMYIMpPOBATH CBOM NPEJIOKEHUS] OTHOCUTENIHO BBINOJIHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALUI0 pPEe3yJIbTaTOB BBINOJHEHUS XMMHUYECKOIO
JKCIepUMeEHTa (JJa0OpaTOPHOTO OMbITa, J1a0OPAaTOPHOM pPabOTHI MO MCCIEIOBAHHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
WCCIIEIOBATENILCKON JEATEIBbHOCTH TPU PEIIEHHH BO3HHUKAIOMIMX IMPOoOJieM Ha OCHOBE ydéra
Oo0IIMX HMHTEPECOB W COIIACOBAHUS TMO3ZHMIHK (0OCYXICHUS, OOMEH MHEHUSMH, «MO3TOBBHIC
LITYPMBD», KOOPAWHAIMS COBMECTHBIX JECHCTBHIA, ONpe/iesieHue KPUTEPHEB 0 OLIEHKE KayecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHHBepCcaJIbHbIE YUeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO ONPENEIATh LEIU AEATEIbHOCTH, IJIaHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABAaTEJIbHBIX  3aj]ady,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBATH INPEIJIOKEHHBIA AJITOPUTM JEUCTBUM IpU
BBIIOJIHEHUM 33JaHUN € Y4ETOM IMOJIy4EHUS HOBBIX 3HAaHMH 00 H3yyaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLHUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3ysbTaTa 3asiBICHHOM LIy,
YMEHHE MCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, [IPE/IJIaraeMble B YCIIOBUU 3aJaHUM.

HHPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pE3yIbTAaTOB IO OCBOCHHUIO O00S3aTEIBHOTO COAEPIKAHUSA,
YCTAaHOBJICHHOTO JaHHOW enepaibHOM paboyell MNporpaMmoid, BBIACIAIOT: OCBOCHHBIC
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O6y‘-IaIOH_[I/IMI/IC${ HAay4YHBIC 3HAHUWA, YMCHUA U CIIOCOOBI ﬂeﬁCTBHﬁ, CHCI_II/I(I)I/HICCKI/IC JJIA
HpGI[MCTHOfI obnactu ((XI/IMI/DI)), BUIbI ACATCIBHOCTHU IIO IMOJMYYCHUIO HOBOI'O 3HAHUA, €TI0

UHTEpIpeTaluy, NPpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYaLlUsAX.
K xonuy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATHH: aTOM, MOJEKYJa, XUMUYECKUI
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJIHOPO/IHAsA), BAJCHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJII XUMHUYECKOIO
AJIEMEHTAa B COEIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas peakiins, KjIacCuPpUKaIus
peakLuii: peakuy COEIMHEHNUs, pEaKLUU Pa3JI0kKEHUs, PEaKIIMH 3aMELICHUs, peaKLIUU
o0OMeHa, 9K30- U SHAOTEPMHUECKHUE PEaKlnu, TETUIOBOM 3PPEeKT peakiuu, Apo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas OpOHTaj b, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
MOJISIpHAs ¥ HETOJsIpHAs KOBAJCHTHAs CBsS3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas A0 BellecTBa (IPOLEHTHAsI KOHLIEHTPAIIKs) B PaCTBOPE;
WITIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX TOHSATHH W TPHUMEHSATH 3TH
MOHSITHS MIPU OMTMCAHUM BEILIECTB U MX MPEBPAICHHIA;

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

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHHAJIC)KHOCTh BEIIECTB K
Onpene’€HHOMY KIAacCy COeIMHEHHH 1o QopMmylaMm, BHJI XUMHYECKOW CBSI3U
(KOBaJIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTUHCHUSX;

packpbiBath cmbici [lepuonuueckoro 3akona J{. M. MenneneeBa: 1eMOHCTPUPOBAThH
MOHUMaHHE TEPHOANIECKON 3aBUCHMOCTH CBOWCTB XMMHYECKHX JIIEMEHTOB OT HX
nonoxkeHuss B Ilepumommyeckoil cucrteMe, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOraipo;

OMKCHIBATH M XapakTepu3oBaTh Tabmuunyto ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX DJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas moarpymma (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Maneie ¥ OONBIIME TEPHOIBI, COOTHOCHTH
0003HaueHMs1, KOTopble uMeroTcs B Tabmuie «llepuonndeckas cucreMa XUMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsja sapa, oOIiee YHCIO 3JIEKTPOHOB U
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJ1acCu(UIUPOBATh XMMUUYECKHUE IJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMHUYECKUE
peakiuu (10 YMCIY W COCTAaBYy y4YacCTBYIOUIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY
sdexry);

XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JINYHBIX
KJIacCOB, MOJATBEp)KJas  ONHMCAHWE TMpPUMEpaMH  MOJIEKYSIPHBIX  YpaBHEHMMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHHUI B PA3IMUHbIX YCIOBUSIX;
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BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MACCOBYIO
JTOJTF0 XUMHUYECKOTO AJIEMEHTA 10 (hopMyJie COeTMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOMN peaKkuu;

MIPUMEHATh OCHOBHBIE ONEPAllMH MBICIUTEILHON NESITEIbHOCTA — aHaJu3 U CHHTE3,
cpaBHeHHE, 0000IeHNe, cUCTEMAaTH3alUI0, KIacCU(PUKAIINIO, BBISIBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBS3€M — ISl U3YYEHUs CBOMCTB BEIIECTB M XMMHYECKUX PEAKLUU,
€CTECTBEHHO-HAY4YHblE  METOJbl  TO3HaHWs  —  HaOmIOJaeHUe,  H3MEpeHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBINA U MBICJICHHBIN);

clenoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TOCyloil W JabopaTOpHBIM
o0opymoBaHHEM, a TaKXKe MpaBWIaM OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYCHHUIO
U CcOOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOpPOJA), MPUTOTOBICHHIO
pacTBOPOB € ONPEAEIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH
Y MPOBOJUTHh XWMHUYECKHE HKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIIOT C TIOMOIIBbIO MHAUKATOPOB (JTaKMYC, peHoaTaIenH, METUIIOPAHXK U APYTHUE).

K xonmy oOyueHust B 9 kJiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHSATHI: XMMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, AHUOH, IIPOCTOE BEIECTBO, CJI0KHOE BEIECTBO, BAJICHTHOCTD,
ANIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCJICHMS, XMMHUYECKas peakuus, XMMHUYECKas
CBSI3b, TEIUIOBOU 3(h(eKT peakiyu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOJIMTUYECKAs JUCCOLMAlMs, peaku HOHHOIo OOMeHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble W HEOoOpaTUMbIE pPEaKIWH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKLUUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIbD,
OKHCJICHHE M BOCCTaHOBJEHHE, aIOTPONMs, aM(pOTEepHOCTb, XMMHYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, MeETaJUNIMYecKas), KpPUCTAJUIMUECKas pEIETKa, KOPpPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peaklMH, TMpeAesbHO JOoMycTUMas
xoHueHtpauus I1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUH M MPUMEHSTH 3TU
IIOHSTHS IIPU ONIMCAHUM BEILECTB U UX IPEBPALICHUI;

HCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJHMKY JUIsl COCTaBi€HHs (OpMysd BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLUN;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX Ppa3JIMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COE€IMHEHUN mo Qopmysnam, BHJ XUMUYECKOM CBsI3U (KOBaJE€HTHAas, WOHHAsi,
MeTaJuInYeckas) B HEOPraHMYECKUX COCIUMHEHMAX, 3aps] HOHAa M0 XHUMHYECKOH
dopmyre, xapakrep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmblch llepnonnueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBAThH
€ro NOHMMAaHHE: OMMCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepnoanueckoit
CHUCTEMbl XMMMYECKHX JJIEMEHTOB: pa3inuyaTh MOHATHUSA «IJ1aBHas mnoxarpynmna (A-
rpymna)» u «mnobouyHass mnoxarpymma (b-rpynma)», maneie uw Oonblive TEpUOJBI,
COOTHOCUTb 0003HAu€HUs, KOTOpblE HUMEITCS B INEPUOAMYECKOW Tabiuue, C
YHUCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsi s7pa, 0OLIee YUCIIO NIEKTPOHOB M PACHPEEIICHUE UX 110 3JIEKTPOHHBIM CIIOSIM),
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OOBSCHATH O0OIIKME 3aKOHOMEPHOCTH B W3MEHEHMH CBOWCTB JJIEMEHTOB W WX
COCIMHEHUN B MpeJenax MajbIX MEPUOAOB M TJABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KIIACCU(PUITUPOBATh XUMHUYECKHUE IJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XHMHUCCKUE
peakuuu (10 YHUCIy U COCTaBY YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
s¢deKTy, Mo N3MEHEHUIO CTETICHEH OKUCIICHUS XUMHUECKHUX dJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) 0OmMUe H crhernupuIecKrue XHUMHYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAasi OMMCAHUE MPUMEPAMU MOJIEKYISIPHBIX U
WOHHBIX YPAaBHCHU COOTBETCTBYIOIINX XUMHUYCCKUX PCAKITUH;

COCTaBJISITh YPaBHEHHUS SJIEKTPOJIUTUUYECKOU JUCCOIMAIIMN KUCIIOT, IIEJI0YeH U Coyei,
TIOJTHBIE W COKpANICHHBIC YPABHCHUS PEaKIMii MOHHOTO OOMEHA, YpaBHEHUS PEaKInid,
MOJATBEPXKJAIOIIUX CYHIECTBOBAHME TEHETUYECKOM CBS3M MEXAY BelIEeCTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajlaHCca 3TUX peaKLui;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3ZMOXKHOCTHU
MPOTEKAHUSI XUMHUECKHUX TPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJTII0 XMMHUYECKOT0 3JIEMEHTa 1o (popMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUECKON peaKIiu;

coOMoaTh MpaBWja TOJNB30BAaHUS XHUMHYECKOW TOCYIOH M J1ab0paTOpHBIM
o0opynoBaHHEM, a TakkKe MpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSIMU TIO BHITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYyYEHUIO
¥ COOMPAHMIO Ta3000pa3HBIX BEMIECTB (aMMHAaKa M YTIIEKHCIIOTO ra3a);

MPOBOJIMTH PEAKIIMH, TMOATBEPKIAIONINE KAaYECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPHI-, OpoMHI-, MOAUI-, KapOoHat-, docdart-,
CHWJIMKAT-, Cynb(dar-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKHUX BEIIECTB;
MIPUMEHSTh OCHOBHBIE OINEpAlMM MBICIUTEILHON NEeATeIbHOCTH — aHaJIU3 U CHHTE3,
CpaBHEHHE, OO0OOIICHHE, CHUCTEMATH3AIMI0, BBISABICHUE MPUUYUHHO-CIIEICTBECHHBIX
CBSI3€M — JUISl U3YYEHHS] CBOWMCTB BELIECTB M XUMHUYECKHUX PEAKUUW, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHUS — HaONIOJeHWE, W3MEPEeHHue, MOJECIUPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).
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TEMATUYECKOE INTAHUPOBAHUE

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

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

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

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢

Hroro no pazueny 20

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

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

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

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

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

HWroro no pazneny 30

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

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

bubmuorexa [IOK

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

[NPOI'PAMME
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9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS

20


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

Hroro no pazueny 25
Pa3gea 3. MeTa/sibl M UX COSANHEHU ST
. bubmuorexa [IOK
3.1 Obmue cBoicTsa MeTaLIoB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxueilimne MeTaisl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BentectBa 1 MaTepualisl B )KA3HU YEJIOBEKA 3 Bubmorexa IOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 Bubmorexa I{OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68
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HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
KoimuecTBo yacos DJIEeKTPOHHBIE
Ne Hara nugposble
Tema ypoka Kourposabnbie  IIpakTudeckue
n/n Bcero H3yuyeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
1 [Ipenmer xumun. Poins XuMuu B )KU3HU 1 bubnmoreka [JOK
yeJjioBeka. Teia U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAX MO3HAHUS B XUMUU 1 bubamorexa [OK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboTel B 1ab0paTopuu U IPpUEMBI 1 bubmmorexa [IOK
oOparreHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 but6mmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa LIOK
s . puMep https://m.edsoo.ru/ff0d28c8
OUYUCTKHU TIOBAPEHHOU COJIN)»
bu6nmorexa [IOK
6 A 1
TOMBT M MOJCIYIIHL https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHTBI. 3HAKU 1 bubmuorexa [IOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U ClIOXKHBIE BEIIECTBA 1 bubamorera LOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 bubmuorexa [JOK
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3aKOH ITOCTOSHCTBA COCTaBa BEIICCTB.

https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK

1 X .B
0 umirieckas Gopmyna. Banentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OTtHOCHUTENBHAs aTOMHAsI Macca. bubnnorexa [IOK
OtHocuTeNnbHas MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMH4YECKOr0o bubmuorexa [IOK
3JIEMEHTA B COEAUHEHUU https://m.edsoo0.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3UYECKUE U XUMUUYECKHE SIBIICHUS. bubmuorexa [IOK
XuMHUUYeCcKask peakLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycaoBust IpOTEKaHUS bubnmoreka [JOK
15 .
XAMUYECKHAX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUsI MaCcChl BEIECTB. bubnnoreka [JOK
XUMUYECKUE yPAaBHCHU https://m.edsoo.ru/ff0d3b88
Brruncnenus Konu4ecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHHUSIM XUMUYECKUX bubmmorexa [JOK
m N P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMruaeckux peakiui
18 (coe I/Iqu)HI/I}IH a3JI0KEHUS e bubamorera LOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIoneauct. O000IeHNe 1 bubmorexa IOK
' . https://m.edsoo.ru/ff0d40c4
CUCTeMAaTHU3aIHs 3HAHHHA
20 Konrponsnas padora Nel no teme bubmmorexa [IOK
«BelecTBa 1 XUMHYECKUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. CocTtaB bubnnorexa [IOK
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Bo3nyxa. Kucinopom — sneMeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusnyeckre U XUMUYECKHE CBOMCTBA

bu6nunorexa LIOK

22 KHCII0pOAA (PCAKIIHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumax
Crioco0blI MosTydeHus: KUCI0po/ia B
23 1a0b0paTOpPUH U IPOMBIIIIICHHOCTH bubamorexa [HOK
parop P ' https://m.edso0.ru/ff0d497a
IIpumenenue kuciopoaa
TennoBoit a3 ekt xumMuueckoi
24 peaKIiu, IOHATHE O bubnmnoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKHUX PEAKIIUIX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar SISHCI-EI/IG(II;OS . a, CIIocOOBI )ero bubamorera LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
IIpakTrueckas padora Ne 3 o Teme
26 «[lony4enue u cobupanue KUCIopoia buommorera LOK
Y . P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemenT u mpocToe bubnuorexa LIOK
BelecTBo. Haxoxaenue B mpupoze https://m.edsoo.ru/ff0d4ddo
28 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
BoJlopoaa. [Ilpumenenne Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCTIOTaX U COJISAX bubmmorexa LIOK
https://m.edsoo0.ru/ff0d50d2
30 Crioco0slI MoTydeHust BOJAOPOa B bubnnoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTtrueckas padota Ne 4 o Teme bubnmnoreka [JOK

«[Tonydyenue u cobupanue BOAOPOJa,

https://m.edsoo.ru/ff0d4f42
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HU3YUCHUEC €TO CBOMCTB»

MounsipHblii 00BEM ra3oB. 3aKOH

bubnuorexa [IOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIMuecTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorera [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienust 00EMOB ra30B 110
34 aBHCHMIO pEeaKI[M{ Ha OCHOBE 3aKOHA bubmorera [JOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH Ta30B
35 Ou3n4ecKre 1 XMMUYECKUE CBOMCTBA bubmuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [lonstue 006 bubmuotexa [IOK
AHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie
37 u HiHaCBI peHHHIe) aCTBOPBI MH;CCOBEUI Brbmmorexa LIOK
t PACTBOPHL. https://m.edso0.ru/ff0d5h40
JIOJIs BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
«[IpuroroBieHue pacTBOPOB € bubnmnoreka [JOK
38 R . . .
onpeaeIEHHON MacCOBOM 10TeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBAY
39 Konrponsnas padora Ne2 o teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bonga» https://m.edsoo.ru/ff0d6342
OKcuzpl: COCcTaB, KiIaccuduKaius, bu6nunorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: cOCTaB, KJIacCU(pUKAIIHS, bu6mmoreka [IOK
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https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[Tonydyenne u XMuMHUYECKHE CBOMCTBA

bubnuorexa [IOK

43
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bubnnorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [loryyenne u XUMHUYECKUE CBOMCTBA bubnmorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBIf oI )eHH;I XI/IMI/I‘IZ(I?KI/IC bubmmorexa [JOK
N yi ’ https://m.edso00.ru/00ad9474
CBOICTBa
IIpakTueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3aJa4 110 TEME bubnnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
48 ['eHeTnueckas CBA3b MEKy KilaccaMu bubnnoreka [JOK
HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/00ad9a50
bubnuorexa [IOK
49 O06o00meHre U cucTeMaTr3aIus 3HaHUIA
B H https://m.edso00.ru/00ad9ch2
KonTponbhas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX brbmmorexa LIOK
. P https://m.edso00.ru/00ad9ela
COCIMHEHU N
[lepBbie MOMBITKU KIaCCHU(PUKALIUU
51 XUMHUYECKUX 37ieMeHTOB. [loHaTue o Bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX JJIEMEHTOB
[Teproauueckuii 3aKOH U
bu6nunorexa LIOK
52 [lepnonnueckas cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
snemenToB M. . Menzaeneena
53 [Tepronpl, rpynbl, HOATPYIIIBI bubmuorexa [{OK
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Crtpoenue atomoB. CocTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubnuorexa [IOK

54
anep. M3oromst https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YEeK
. bubmuorexa [IOK
55 aToMoB 351eMeHToB [leproaunueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. V1. MenneneeBa
XapakTepuCTUKAa XUMHUYECKOTO
56 3JIEMEHTA IO €T0 MOJ0KEHUIO B bubmuoreka [IOK
[Tepuonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuogndeckoro 3akoHa st
57 pa3BUTHUA HAayKu U npakTuky. 1. . bubnmorexa [IOK
MeunneneeB — y4€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEeKTPOOTPUIIATETLHOCTH ATOMOB
bu6mmoreka [IOK
58 XUMHYECKHUX JIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas pabota
bubnuorexa [IOK
59 "
OFHAT XHUMITHCCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBasieHnTHast monsipHasi XUMUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosspHas XUMUYeCKas bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 CreneHb OKHCIIE
TETCHD ORHCICHITE https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIIbHbBIE bu6muoteka LIOK
peaxkuuu https://m.edso0.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIH bu6nmorexa LIOK
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https://m.edsoo0.ru/00adb076

65 KonTponbhas padora Ne4 o Teme 1 bubmmorexa LIOK
«CTtpoeHue aroma. XuMHUYECKasi CBA3bY https://m.edsoo.ru/00adb486
66 Pezepublil ypok. O6001eHne 1 1 bubnnorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O60011eHNE 1 1 bubmmorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?
68 PezepHblil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTemMaTu3anus 3HaHU1 https://m.edso0.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
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https://m.edsoo.ru/ff0d61c6

9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKUX 31eMeHTOB [I. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukamnus XuMHIeCKIX 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa IIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CUiIbHbIE U ci1a0ble Bubmaorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmiorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [OK
p a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 XI/IﬁI/I‘{eCKII)/IC CBgﬁCTBa Ha IIpUMEDE Bubmaiorexa ITOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubmuoteka [IOK
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XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «ITomydyeHne CONIHOM KHCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bu6nunorexa [IOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBo# 4O BBIXO/A bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ yi https://m.edso00.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. I > 133 https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa OK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 q)oc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (I;)I/I?.I/IF"-IGCKII,/IC Y XUMHUYECKHUE bubamorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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https://m.edsoo.ru/00adf68a
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DKOJIOrHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorera [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmorexa HOK
https://m.edsoo.ru/00ae080a
[TpaxkTrueckas pabota Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [IOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Kontponbhas pabota Ne3 mo teme
42 «BaxkHeiie HeMeTaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTMHCHUS»
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB

44 XUMHUYECKHE CBOMCTBA METAILIIOB. bu6mmoreka [IOK

DIIEKTPOXUMHUYECKUH Psif

https://m.edso0.ru/00ae1156
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HaHpH)KCHI/Iﬁ METAJIJIOB

OO0mrme crrocoObl MOTyYeHHUs
MeTtaiuioB. CruiaBel. BerauciieHus mo

bu6nunorexa LIOK

45 YPABHCHHAM XHMITACCKHIX PCartui, https://m.edso0.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puUMecH
46 IlonsaTue o KOPpO3UHU METAILIOB bubmmorexa [OK
pp https://m.edsoo.ru/00ael278
bu6nunorexa LIOK
47 HHenotnere meTa b https://m.edsoo.ru/00ael14b?2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bu6nunorexa LIOK
KaJTns https://m.edsoo.ru/00ael14b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [IOK
KaJIbILIUA U MarHui https://m.edsoo.ru/00ael15e8
50 Bakneimue coequHEHNUs KaJbIUASL bubmorexa LOK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001enne ¥ cUCTEMAaTH3AIIHASL
3HaHUM
JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuorexa [IOK
52
yCTpaHEHUs https://m.eds00.ru/00ae1886
[Tpaktudeckas padora Ne 6 o Teme
53 "YKEcTKOCTL BOABI U METOAEI €8 bubmnorexa [OK
" . A https://m.edso00.ru/00aelae8
yCTpaHEHUs
. bu6nmmoreka [IOK
54 An
TOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHIA U bubnmorexa [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6nmorexa LIOK
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OKcubl, THAPOKCUIBI M COJIM JKeJe3a

https://m.edsoo.ru/00ae1d86
bubnuorexa [IOK

> (I1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHe U cUCTEMaTHU3ALUs
3HAaHUN
[IpaxkTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa [IOK
59 .
«BaxHenmme MeTaJlIbl U X https://m.edso0.ru/00ae3de8
COEJTUHEHUS»
Brraucnenus no ypaBHEHUSIM
XUMHYECKUX PEaKIni, eCITH OJIUH U3
50 peareHToB J1aH B U30BITKE WIIH bubnmorexa [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JJOJU BBIXOJIa IPOAYKTA
peakuuu
61 O060011eH1e U cucTeMaTH3alus
3HAaHUU
Konrtponsnas pabora Ne4 o reme
62 «Baxxneiire MeTaibl U UX
COEIMHEHUS»
63 BemectBa u Mmatepuansi B bu6muoteka [IOK
[IOBCETHEBHOW JKU3HU YEJIOBEKa https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE bubnmoreka [JOK
OKpYKaloIlei cpeabl https://m.edso0.ru/00ae4270
65 Posnb xuMuuM B perieHun bubnmorexa LIOK
HKOJIOTHYECKUX MPOOIeM https://m.edso0o.ru/00ae4270
66 PeseprubIil ypok. O6001IcHIE 1 bubnmnoreka [JOK

cucTeMaTH3aInsI 3HaHUI

https://m.edsoo.ru/00ae0d0a
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67 PesepBHblit ypok. O600111eHNE U 1 bubnmoreka [JOK
cucTeMaTH3aIHsI 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHslii ypok. O6001eHue 1 1 bubnmorexa [IOK
cucTeMaTH3aIys 3HaHUU https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECITEYUEHUE OBPA30BATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

* Xumus, 8 kinacc/ 'adbpuensia O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxmmonepHoe o6mectBo «M3narensctBo «IIpocBenienue

* Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxuonepHoe oburectBo «M3marensctBo «IIpocBenieHue»

tabuiel: [lepuonnueckas cucrema xumudeckux snmemeHToB 1. M. Menpeneena,
Ta0JIUIa PACTBOPUMOCTH, MIEKTPOXUMUUYECKUHN Psii HANIPSIKEHUS METAJJIOB

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-yPOBEHb. -
Peanuzamus-tpedoanuii-OI'OC-ocHOBHOT0-00111€T0-00pa30BaHMS. -
Metoaudeckoe-ocooue-mis-yuntes. pdf

IHUDPPOBBIE OBPA30BATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
bu6mmoreka LJOK

https://m.edsoo.ru
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
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