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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTILUU NPENoJaBaHus y4eOHOTo mpenMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IIPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
M3YYEHHUS XUMUU C YYETOM MEX MPEAMETHBIX U BHYTPU MPEIMETHBIX CBA3CH, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TaKKe TPeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U IKOJIOTMYECKOM 0e3011acHOCTH, POOJIEM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMOopa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CHOCOOHOCTEN oOydaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT €O CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJblBAa€T OCHOBBI LIEJIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B DKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:KaHMsl MPOrpaMMbl MO XUMHH c(HOpPMHpPOBAHA HAa OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQAbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY IOCJIEIOBATEIbHOIO PA3BUTHS 3HAHUN HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUI 00 ANEKTPOITUTUYECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHMSI U BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUSI K HAYYHOMY 3HAaHHUIO M METOJIaM [03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMJI OE3011aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPENTH TaKHe LIETH, KaK:

— (opMHUpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyyHbIM  METOJaM  ITO3HaHWf,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE I Pa3IMUHbIX BUJOB J€STEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYCHUU XUMUHU, NPUMEHATh UX TMPU pEHIeHHH TMpobdieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 30POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO1iee 4nciio 4acoB, OTBEAEHHBIX Ul M3Y4YEHUS XMMHUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KVIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lema u
BeniecTBa. Dus3nyeckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax Mo3HaHMs B XUMuU. YncTele BemecTBa u cMecu. CrocoObl pa3/ieieHusl cMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKHE 31€MEHTbl. CHUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTb aTOMOB  XMMMYECKMX  3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBbHAA aTOMHAs Macca. OTHOCHTENbHAST MOJIEKYJIIpHAst
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUUECKUX COCTUHEHUH.

dusnyeckue M XMMHUYECKHE SBICHMs. XUMUYECKas peakuus MU €€ INPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kiaccudukanys XUuMUYECKUX peakuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBUIaMU pabOThl B J1a0OpaTopuu M NMpUEMaMu
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCaHWE (PU3NICCKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEUH,
IPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCJIOTOM) sABJIEHUH, HabIt0JeHne
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coimu menu (ll), m3ydenue crnoco6oB
pas3jieleHuss CMeced: ¢ MOMOILBI0 MarHuTa, (GWIbTPOBAaHHWE, BBIAPUBAHHUE, AUCTHILIALMA,
XxpomaTtorpadus, TpOBEIEHHWE OUUCTKA MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHUE
pe3yNbTaToOB MPOBENEHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopojg — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue kucnopona B npupoje, Gpu3nueckue U XMMHUECKUe CBOMCTBA (peaKklMu TOpeHus).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abopaTopuu H
OpOMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — ajuioTporHas MOJU(pHUKAIH
KHCIJIOPOJIA.

TemoBoil 3(dexT XuMHUYECKONW peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuuH. TomnuBo: yrosb M MeTaH. 3arpsi3HEHUE BO3AYXd, YCHIIEHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bojgopona B MPHPOJE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI oyyeHus. Kucnots! u conu.

MonsipHblii 00bEM ra30B. Pacu€rbl 1o XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. Hacklennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas /0l BELIECTBa B



pactBope. XHUMUYECKHE CBOWMCTBA BOJbl. OcHOBaHuA. Pojib pacTBOpOB B MPUPOJEC U B KU3HU
yenoBeka. KpyroBopoTr Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kitaccubukanus OKCHIIOB:
coJieoOpa3yroriue (OCHOBHBIE, KUCIIOTHBIC, aM(OoTepHbIC) U HeconeoOpa3ytomue. Homenkmarypa
OKCUI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Iloyuenue kucior.

Conu. Homenkiarypa coneil. @uznyeckre U XMMUYECKUE cBoWcTBa cosied. [lomyuenue
COJICH.

['eneTnyeckast CBSI3b MEXKIYy KJIACCAMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OINpeeNieHUue COJEp)KaHUs KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHUe,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHHUS M TPEKpaAIIECHUsI TOPeHUs (Moxkapa), 03HAKOMJICHHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3amMmojeicTBHe Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 monb, HMccaeaoBaHUE OCOOECHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTallaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOPAX KUCIOT U IIEJIOYEH, M3ydeHUeE
B3auMojieiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C MeETaUIaMH,
peakuuii HeWTpaiau3alud, NOJyYEHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHenmme
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAcCH(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsTHe o Tpymnmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMEIbHBIE METAJUIbI, TaJOTeHbl, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos I U.
MengeneeBa. KopoTkonepuonHas u anuHHonepuoHas ¢opmbl [leproaudeckoid cucTembl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snaep. HM3otombl. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKUX JIeMEHTOB [leproandeckoil CHCTeMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUTMYECKUX CBOMCTB M0 TPYIIIaM U MEPUOIaM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XMMUYECKUX 3JIEMEHTOB. llOHHAas CBA3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpamMH KHUCJIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOLIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 UCIOJb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK U IOHSATHI,
ABJIAIOIMXCSI CHCTEMHBIMHU U1l OT/IEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  [EePUOJUYHOCTh,  HAONMIONEHWE,  AKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (PU3WYEeCKUe BEIUYHHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMu4yeckux »dieMeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [leproandeckoii cucteMe U CTPOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUu BEIIECTB, MO TEMIOBOMY 3((eKTy, MO0 H3MEHEHHMIO CTEeTeHeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTreHHBIX U TeTeporeHHbIX peakuusx. [loHsTHe o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBle€HHE YPAaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AHUOHBI. MexaHH3M [AHUCCOIMAllMM BELIECTB C pPAa3jIMYHbIMH BHJAMHU XHMHUYECKOH CBS3H.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKOM aucconuanui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XHMHMUYECKOH peakUuu OT BO3JCHCTBUS pa3iIMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHUS PEeakiuil MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAYeCTBEHHBIX pEaKUUid Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBogopod. ConsiHast KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHble CTeneHu oKucieHus. CTpoeHne U (QU3NYECKUEe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 37eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arps3HEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydyeHue. Vcnosnb3oBanue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AIHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN dPQeKT. YToNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBAX KAK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [lOHATHE 0 OMOIOTHYECKHN BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mnpencrtaBieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
6€30I1aCHOT0 MCII0JIb30BaHUs CTPOUTEIBHBIX MaTEPUAIOB B IIOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolmue (U3N4YecCKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB U UX COEJUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yuYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCITIOJIb30BaHME BUIEOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEHHUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIOB. MeTtalmMyeckas CBSI3b M METaJUIMYecKas KpUCTaUTMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHusl U Kajlblusa. BaxkHenmume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKHE U XUMUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
xene3a. Oxkcuapl, ruapokeunpl U conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa WOHBI: MarHWs, Kalbllus, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS M THAPOKCHJIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis Mpu XUMHUYECKHUX OXOTrax u
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIJIOB, IIOJUMEPHBIC MATEPUAJIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJISI OT/ICITBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIHI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KpPUCTA/UIMYECKas pEHIETKa, CIiaBbl, (U3MUYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOT'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO 00IIEro oOpa3oBaHus TOCTUTAIOTCS B XO/1€
0o0y4yeHHs XMMUU B €MHCTBE Y4€OHOM M BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU
POCCUMCKMMH COLIMOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU LI€HHOCTSIMH, HPUHATBIMH B 0OIIECTBE
NpaBUJIaMd M HOPMaMH TIOBEACHUS M CIHOCOOCTBYIOT IIpOIECCaM CaMOIO3HAHUS, CAMOpPa3BUTUS H
COLIMAIN3alUU 00yJaromuXCsl.

JIMYHOCTHBIE pE3yabTAThl OTPAXKAIOT TOTOBHOCTh OOYHYAIOLIMXCS PYKOBOJACTBOBATHCA CHCTEMOMN
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUI M pacIIMpEeHUE OIbITa AEATEJBHOCTH Ha €€ OCHOBE, B TOM YHCIE B
4acTHu:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYpHOMY, UCTOPUYECKOMY U HAyYHOMY HACIEAMIO,
NOHMMaHMs 3HAYEHMs XUMHYECKONW HAyKh B HKHM3HM COBPEMEHHOIO OOIIECTBa, CHOCOOHOCTH BIAJETh
JOCTOBEPHOH MH(pOpMaIeld 0 NepeAoBbIX JOCTHXKEHHUAX U OTKPBITUSX MHUPOBOH M OTEUECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax M NpaBWJIaX MEXIUYHOCTHBIX OTHOIIEHUIl B KOJUIEKTHUBE,
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, y4yeOHOMCCIIE0BATENIbCKOM, TBOPUECKON U
APYruX BHIAX JEATEILHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW NESTEIHHOCTH TPHU BBIMOJIHECHUH
y4eOHBIX, TIO3HABATEIBHBIX 33124, BBHIIIOJHEHUN XUMHUECKUX IKCIEPUMEHTOB, CO3IaHUU YICOHBIX IIPOCKTOB,
CTpeMJICHHs] K B3aMMOIIOHUMAHMIO M B3aUMOIIOMOILM B NPOLECCE 3TOM y4eOHON esTeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEIEHUE U IMOCTYNKH CBOUX TOBAPMILIEH C MO3MIMK HPABCTBEHHBIX U NPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIEICTBUI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUS:

MHUPOBO33PEHUYECKUE NPEICTABJICHNS O BEIIECTBE M XUMHUYECKOW pEaKUUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH U COCTaBJAIOIIME OCHOBY ISl NOHMMAHMS CYIIHOCTH Hay4YHOU
KapTUHBI MUpPA, MIPEICTaBICHHS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPO/bI, B3aUMOCBA3SIX YEJIOBEKa
C IPUPOAHON CPEAOH, O POJIM XMMHH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAlpaBJIEHHbIE HA MOJyYEeHHE HOBBIX 3HAHUM MO XMMHHU, HEOOXOJUMBbIE IS
00bsICHEHUs] HaOJI0/laeMbIX IPOLIECCOB U SBIEHHM, MO3HABaTEIbHOM, MH()OPMAIMOHHOW W YHMTATENIbCKOM
KyIbTYpbl, B TOM YHCJE€ HAaBBIKOB CaMOCTOATEIbHOW pabOThl € Y4eOHBIMM TEKCTaMM, CIPaBOYHOM
JUTEPaTypOH, JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTUH;

uHTepeC K OOyYeHMIO M TO3HAHHIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa3oBaHMIO, MPOEKTHOH W  MCCIIEOBATENbCKOM  JEeSITeIbHOCTH, K OCO3HAaHHOMY  BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEeHUS B JajbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LEHHOCTU HW3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3[0pOBBIO, YCTAaHOBKM Ha
3JI0pOBBII 00pa3 *KU3HU, OCO3HAHHE MOCIECTBHI U HEPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aIKOTOJIs,
HapKOTHUKOB, KypeHHsI), HEOOXOIMMOCTH COOJIIOJIEHUS TPABHII O€30MaCHOCTH MpU 0OpaIIeHUN ¢ XUMHUYECKUMHU
BEIIECTBAaMHU B OBITY U peaIbHOM JKU3HH;

5) TPy/0BOTO BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil M Tpylda pazIMyHOro pojia, YBaXXEHHE K TPYyAy U
pe3ynbTaTtaM TPyJI0BOW AESTeNbHOCTH, B TOM YKCJI€ HA OCHOBE NMPUMEHEHHS MPEJAMETHBIX 3HaHUH 10 XHUMHUH,
OCO3HAaHHBIM BBIOOP WHAMBUIYAIBHOM TPACKTOPHM MPOJOJDKEHUs OO0pa3oBaHMsS C Y4YETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCIENIHOM



npoeCCUOHATLHON JEATENFHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHWH, TOTOBHOCTh aJaNTHPOBATHCS B
npo¢eCCHOHATIBHOM Cpelie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTHYECKHU IIesieco00pa3Hoe OTHOILICHWE K MPUPOJe KaK MCTOYHUKY XM3HM Ha 3emiie, OCHOBE €€
CYIIECTBOBAHHUSA, TOHUMAaHUE [IEHHOCTH 3J0pPOBOTO M 06€301macHOro o0pasa KM3HH, OTBETCTBEHHOE OTHOILICHHUE
K COOCTBEHHOMY (HU3MYECKOMY M IICHUXMYECKOMY 3[0pPOBbIO, OCO3HAHUE LEHHOCTH COOJIIOJCHMS IPABUI
0€e30I1aCHOT0 MOBEACHMS PU paboTe ¢ BELIECTBAMH, a TAK)XKE B CUTyallUsAX, YIPOKAIOIIUX 3/I0POBBIO U XKU3HU
JTIOJICH;

CIOCOOHOCTH MPUMEHSATH 3HAHHS, TIOJTy4aeMble IPY U3YYCHUH XUMUH, JUTS PEILICHHS 3a/1a4, CBI3aHHBIX C
OKpY’KAIOIlE IPHUPOJHOM CpEeNoM, [Uld MOBBILEHUS YPOBHA OKOJIOIMYECKOM KYJBTYpbl, OCO3HAHHS
r7100aIbHOTO XapakTepa 3KOJOIMUECKUX MpolsieM W IMyTed HX PpEeLIeHUs IOCPEACTBOM METOJO0B XHMMHHU,
JKOJIOTUYECKOI'O0 MBIIIJICHUS, YMEHUs PYKOBOJCTBOBATHCS MM B II03HABATEIIBHOM, KOMMYHUKATHUBHOW M
COLIMAJIBHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocrase MCTAIIPECAMCETHBIX PE3YJIbTATOB BBIACIIAIOT 3HAYUMBIC JIA (1)OpMI/IpOBaHI/I$[ MHPOBO33PCHUA
OOIICHAYYHBIE TOHATUS (3aKOH, TEOPWS, MPHHIMII, TUIOTe3a, (aKT, CHCTEMa, IMPOIECC, SKCICPUMEHT MU
ApyYroe.), KOTOPbIE HCIIOJIBb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M IO3BOJISIOT Ha OCHOBE
3HAHUW M3 AITHX NpPeAMETOB (OPMHUPOBATH MpPEACTaBICHHE O IEIOCTHOW HAy4yHOH KapTWHE MHpa, U
YHUBEpCcaJbHble yueOHbIE JAeWCTBUA (IIO3HABaTENbHbIE, KOMMYHHUKATHBHbBIEC, PErYISATHUBHBIE), KOTOpbIE
obecrieunBarT (HOPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIIBHOMY IUTAHUPOBAHUIO U OCYIICCTBICHHUIO Y4eOHON
JEATEILHOCTH.

IMo3naBaTeIbHBIE YHUBEPCATIbHBIE YUeOHbIE el CTBUS

Ba3oBble jornyeckue aeiicTBuM:

YMCHUA HCIIOJIB30BAaTh HpI/IéMBI JIOTUYCCKOr'0 MBIIIJICHUA IIPU OCBOCHUU 3HAHUH: PaCKpBIBATE CMBICJT
XMMHUYECKUX TIOHATUH (BBIACTATH WX XapaKTepHble INPH3HAKW, YCTAHABIMBATH B3aHMOCBS3b C JPYTUMH
TIOHSITHSIMH ), UCTIONIb30BaTh TIOHSTHUS ISl OOBSCHEHUS OT/ACNBHBIX (PAKTOB M SBIICHUI, BEIOMPATh OCHOBAHHS U
KpUTCpU IJid KJ'IaCCI/I(l)I/IKaHI/H/I XUMHWYCCKHUX BCIICCTB U XHUMHUUYCCKUX peaKIII/II\/'I, YCTaHAaBJIMBAaTb MPUYUNHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY OOBEKTaMHU M3y4Y€HUS, CTPOUThH JIOTMYECKHE PpacCyKICHMs (MHIyKTHUBHBIE,
IEIYKTUBHBIE, TI0 aHAJIOTHH), IeNIaTh BBIBOJIBI M 3aKITFOUCHHS;

yYMEHHE MPUMEHATH B MPOIIECCE MO3HAHUS MOHATHS (IPEMETHBIC U METANPEAMETHBIE), CHMBOJIMYECKHE
(3HaKOBI)I€) MOZCIIN, UCII0JIb3YCMbBIC B XMMUH, HpeO6pa3OBI)IBaTI) IIHAPOKO NMPHUMEHACMBIC B XUMHUH MOACIIBHBIC
MPEJICTAaBICHUS] — XUMUYECKUH 3HaK (CMMBOJI 3JIEMEHTa), XUMHUecKas (opMysa U ypaBHEHHE XMMHUYECKOMN
p€akuun — IMpu pCHICHUU y‘Ie6HO'HO3HaBaT€HI)HI>IX 3aga4dy, C y‘-IéTOM 9THUX MOJICIBHBIX HpeI[CTaBJ'ICHI/II\/’I
BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH M3YyYaeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
XMMHUYECKHX PEaKIMi, BEIIBIISATH OOIME 3aKOHOMEPHOCTH, IPUYNHHO-CIICICTBEHHBIE CBS3U U TIPOTHBOPEUHS B
HU3Yy4aCMBbIX IPOoLHCCCax U ABJICHUAX.

Ba3oBble ucciieoBaTe/ibCKue 1eiiCTBUS:

YMEHHE UCTIONI30BaTh MIOCTABJICHHBIE BOIPOCH B KAYECTBE HHCTPYMEHTA MMO3HAHUS, a TAK)KE B KAYECTBE
OCHOBBI U151 YOPMHUPOBAHUSI THITOTE3bI TIO TIPOBEPKE NPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

HpI/IO6peTeHI/Ie OIlbITa IO INIAHHUPOBAHWUIO, OpraHU3allii U NPOBCACHUIO YUYCHHUYCCKUX SKCIICPUMCHTOB,
YMEHHE HaOI0JaTh 3a XOJOM IIPOIIEeCcCca, CAMOCTOSITENIFHO MPOTHO3UPOBATH €r0 pe3yabTar, GopMyIupoOBaTh
0000IICHNS W BBIBOJABI IO pE3yJdbTaTaM IPOBEAEHHOTO OIBITA, HCCICAOBaHUS, COCTABISATH OTYET O
NpojieTIaHHo paborTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH MH(OPMALMIO PA3TUYHBIX BHIOB U (GOpM
IIPEJICTABICHUS], IOIY4YaeMYI0 W3 pa3HbIX HMCTOYHMKOB (HAy4HO-TIONYJISIpHAs JHUTEpaTypa XHMHUYECKOTO



COJIepKaHusl, CIPaBOYHBIE MOCOOWs, pecypchl VHTepHeTa), KPUTHYECKH OIEHUBATh IPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TMPUMEHSATh pa3JIMyHble METOJbl M 3ampochl IMPU TOUCKE M OTOOpe HHPOpMAIUH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX JUIS BBITIOJHEHUS YYEOHBIX U TIO3HABATENBbHBIX 3a/1a4
OIpeIeIEHHOTO THIIA, IPHOOPETEHNE ONBbITa B 00JaCTH MCIIOIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIQZICHHE KYyJIbTYpOl ~aKTUBHOTO HCIOJB30BAHUS PA3IUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMy TMpeAcTaBieHus UHGOpPMAMU U WLIIOCTPUPOBATH
pelaeMble 3a/1a4u HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaduku 1 vX KOMOUHAIUSMU;

YMEHHUE HCIOJb30BaTh M AHAJIM3UPOBATh B Ipolecce y4eOHOW M HCCIIEeAOBATEIBCKOW JAEATEIBHOCTH
MH(OPMALIKIO O BIUSHUH MPOMBIIIEHHOCTH, CEJILCKOTO XO35HUCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIei
MIPUPOIHOM Cpebl.

KoMMmyHuKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

yYMEHUS 3a/laBaTh BONPOCH! (B XOj€ Auanora u (Win) JUCKYCCHH) IO CYIIECTBY OOCYXKIA€MOH TEMBI,
(bopMyIHUpOBaTh CBOM MPENIOKEHHUSI OTHOCUTEIBHO BBIMOJIHEHUS MTPEII0KEHHOM 3a/1a4H;

YMEHHS TIPEJICTABIATh MOJYYCHHbIE pEe3YIbTaThl [MO3HABATEIBHOW MAESITENTbHOCTHU B YCTHBIX U
MMCbMEHHBIX TEKCTax; JeJlaTh MPE3CHTALMI0 pPe3ylbTaTOB BBINOJIHEHUS XHMHYECKOTO JKCIIEPUMEHTA
(;1aGopaTopHOTro OMbITa, TA0OPATOPHON PaOOTHI IO UCCICAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MMPOCKTA);

YMEHHUSI y4eOHOrO0 COTPYJHMYECTBA CO CBEpCTHUKAMH B COBMECTHOW TIO3HABATENBHOW U
UCCIIEIOBATENBCKOM ACSITENFHOCTU NP PEUICHUH BO3HUKAIOUINX MPOOJIEM Ha OCHOBE y4€Ta OOIIUX UHTEPECOB
U COTJIaCOBAHMUS MO3ULMN (00CYX/1eHUsl, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPAUHALIUS COBMECTHBIX
JEHCTBUI, OTIPEIeTICHNE KPUTEPHUEB IO OLIEHKE Ka4eCTBA BHIIIOJIHEHHOW pabOThI U IpyTrue).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE  CaMOCTOSITEIbHO  OMpeNessTh LedH  JeATENbHOCTH, IUIAHUPOBAaTh,  OCYIIECTBISTH,
KOHTPOJIMPOBAaTh W TPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JESATEIBHOCTh, BBIOMpaTh Hambolee
¢ dexTuBHBIE CHOCOOBI pElIeHHUs] YYeOHBIX W TO3HABATENBHBIX 33J1ad, CaMOCTOSITEJIBHO COCTABIISTH WIIU
KOPPEKTUPOBATh MPEIIOKEHHBIN alrOpUTM ACHCTBUI MPHU BBIMOIHEHUH 33IaHUIM C YUETOM MOJTYyUYEHHUS] HOBBIX
3HaHUA 00 u3y4yaeMbIXx OOBEKTaX — BEIIECTBAX M PEaKIUIX, OIIEHWBATh COOTBETCTBUE MOIYyYEHHOTO
pe3ysibTaTa 3asBJICHHOMN LeNIH, YMEHUE UCIOIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MpeJlaraéMble B yCJIOBUH
3a/1aHHM.

HNPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO O0S3aTENBbHOIO COIEpPXaHHS, YCTaHOBJIEHHOI'O
TaHHOM (QenepanbHON padodeil MporpaMMOM, BBIICISAIOT: OCBOCHHBIC OOYYAIOUIMMHUCS HAay4YHBIC 3HAHUS,
YMEHHS U crIocoObl NeHCTBUH, crienuduyeckue a1 npeaMeTHon o0raactu «XUMHs», BUABL AESITEILHOCTH IO
MOJTyYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETANH, IPEOOPa30BaHHUIO U MIPUMEHEHHIO B PA3IUYHBIX YUEOHBIX U
HOBBIX CUTYaIUsX.
K konny oOyuenuss B 8 kjacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHHA: aTOM, MOJIEKYyJa, XUMHUYECKHH 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECh (OJAHOPOIHAS M HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAs U MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasl JIOJIsl XHMHYECKOTOo D3JEMEHTa B COEAMHEHHH, MOJIAPHBIM OO0BEM, OKCHJA, KHCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPUIATENIHOCTh, CTENEHb OKHUCIEHUS, XUMHYECKas peaKius,
KJaccu(uKalusl peakiuii: peaklud COCTUHEHHUs, PEeaKIHHM Ppa3JIoKEHHs, PEeaKIUH 3aMelleHus,
peakiu OOMEHa, PK30- M SHJIOTEPMUYECKHE pEeaKkIuH, TEIIoBOM 3(deKT peakuuu, sSApo aroma,
JIEKTPOHHBINA CIIOM aToMa, aTOMHas OpOMTalb, paJuyc aTOMa, XUMHUYECKas CBs3b, MOJSIpHAs U
HEMoJIsIpHas KOBAJCHTHAs CBs3b, MOHHAs CBsA3b, MOH, KAaTHOH, aHMOH, PacTBOpP, MaccoBas A0J
BelIECTBA (IIPOLIEHTHAs! KOHIIEHTpAI|s) B paCTBOPE;



WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSATHUH W NPUMEHSATHh AT TMOHATUS TPH
OMMCAHUU BEUIECTB U UX MPEBPAILICHU;

WCIIOIh30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBlieHHs (OpMyJ BEHICCTB M ypaBHEHUH
XMMHYECKUX PEAKIIUI;

OTIPE/CIISATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHCHUSX, CTENCHb OKHCICHUS
JJIEMEHTOB B OWHApPHBIX COCAMHCHUSX, MPUHAICKHOCTh BEIIECTB K OMNPEICICHHOMY KIACCy
COCIMHEHHWH 10 (opMyraM, BUJ XUMHUYECKON CBA3U (KOBaJICHTHAs M MOHHAs) B HEOPTaHUYCCKUX
COCITMHECHHAX

packpsiBaTh cmbici [lepuonnueckoro 3akona J[. M. MenpgeneeBa: 1eMOHCTPUPOBATh MOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B [leproanueckoit
CHUCTEME, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO
yueHus, 3akoHa ABOraapo;

ONMCHIBATHL W XapakTepu3oBaTh TabmMuHyro Qopmy Illeproanyeckoil CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3NU4aTh MOHATUS «TJlaBHas moArpymma (A-rpynmna)» u «modouyHas noarpymnmna (b-
rpymnna)», Majible U OOJbIINE MEePHObI, COOTHOCUTH 00O03HAYEHUS, KOTOPbIE UMEIOTCS B TaOiuIe
«IIepuoanueckas cucrema xumudyeckux daemeHtoB J[. WM. MeHnnaeneeBa» € 4YHUCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij siapa, 00Iee Yucio
AJICKTPOHOB M pacIpeiesieHue UX 10 JIEKTPOHHBIM CJI0SIM);

KJIACCU(PUIIUPOBATh XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKHE peakuuu (1o
YHCITy U COCTAaBY yYaCTBYIOIIUX B PEaKIMU BELIECTB, [0 TEIIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XWMHYSCKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKJasi ONUCAHUE IMPUMEpPAMU MOJIEKYJSPHBIX YPaBHEHUU COOTBETCTBYIOLUIUX XUMHUYECKHUX
peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B pa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHUTENIBHYKO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO OO
XUMHUYECKOTO DJIEeMEHTa Mo (opmysie COEIUHEHHs, MACCOBYIO [IOJIIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON pEaKIlnu;

MIPUMEHATh OCHOBHBIE OIEPAlMM MBICTUTEIHHOU NIEATETLHOCTH — aHAJIM3 W CUHTE3, CPaBHEHHE,
0000111eHIEe, CHCTEeMAaTH3alINI0, KJIACCU(UKAINIO, BHISIBICHHE MPUUYNHHO-CIICICTBEHHBIX CBSI3eH — IS
M3y4YEHUs CBOMCTB BEUIECTB U XMMHMUYECKHX PEAKIMi, €CTECTBEHHO-HAyUYHbIE METO/bl MMO3HAHUS —
HaOI0/IeHne, U3MEPEHNe, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peabHbBIN 1 MBICIIEHHBIH );

ClIeIoBaTh MpaBHJIaM TMOJb30BAaHUS XMUMHUYECKOW TMOCYI0M W 1TabopaTopHBIM O0OpYJOBaHHEM, a
TaKk)Xe MpaBuiIaM OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIMSMH MO BBITOJHEHHIO
a0OpaTOPHBIX XHWMHUYECKHX OTBITOB IO TOJYYEHHUIO WU COOMPAHHMIO Ta3000pa3HBIX BEIECTB
(Bomopoia M KHCIIOpOJAA), NIPUTOTOBICHHIO PACTBOPOB C OMNpENEIEHHOM MaccoBOM JoJeit
pacTBOPEHHOTO  BEMIECTBA, IUIAHUPOBATH W  MIPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO UHIANKATOPOB (JIakmyc, GeHondTanenH,
METUJIOPAHXK U JAPYTHE).

K xoH1y 00y4enus B 9 ki1acce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

PaCKpBIBATE CMBICIT OCHOBHBIX XUMHWYECKUX HOHATHH: XUMHUYECKUI 3JICMEHT, aTOM, MOJICKYJIa, UOH,
KaTUOH, aHWOH, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJCHTHOCTH, JJIEKTPOOTPHUIIATEITHHOCTH,
CTENeHb OKHCJICHUS, XUMHUUYECKasl PEaKI[usi, XUMHUUIECKasl CBS3b, TEIJIOBOM A(D(PEKT peaxiuu, MoJb,
MOJ'IS[pHI:Iﬁ O6T)éM, PacTBOp, OJICKTPOJIUTHI, HEIJICKTPOJIHUTHI, JJICKTPOJIUTHUUCCKAA IAUCCOLUalus,
peakuy MOHHOTO OOMEHa, KaTajlu3aTop, XMMHYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHMbIC
pCaKknuu, OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKITUH, OKHUCINUTCIIb, BOCCTAHOBUTCJIb, OKUCIICHUC U
BOCCTAHOBJICHHE, QJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHA,



MeTaJUIMYecKas), KpUCTAJUIMYECKasi peléTka, KOppo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XUMUUYECKON
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectna;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHSATHH U NPUMEHSTh 3TU MOHSTHUS TMPHU
OIMCAaHUU BEUIECTB U UX MPEBPAILCHUN;

UCIOJB30BAaTh XMMHUYECKYI0 CHUMBOJHUKY JJsI COCTaBIE€HUS (OpMya BEIIECTB U YpaBHEHHHA
XUMHUYECKHUX PEaKIIHii;

OTIpE/ICIISATh BaJICHTHOCTb U CTENIEHb OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUAX PA3INYHOIO
COCTaBa, MPUHAJJICKHOCTh BELIECTB K OMPENCIIEHHOMY KIACCy COEAMHEHUU Mo Qopmysiam, BHUJ
XUMHUYECKOH CBSI3U (KOBaJIEHTHAs, HIOHHAs, METAJJIMYECKAsl) B HEOPIraHUUECKUX COEAUHEHMSIX, 3aps]
MOHAa 10 XHMMHUYECKOH (¢opmyse, XapakTep cCpeabl B BOIHBIX PAcCTBOPAX HEOPTaHUYECKUX
COETMHEHUH, TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BEIECTBa;

packpsiBaTh cmbica llepuommueckoro 3akona JI. WM. MenneneeBa U JAEMOHCTPUPOBATH €r0
MOHMMAaHMEe: OMNKCHIBaTh M XapaKTepu3oBaTh TaOnuuHyro Qopmy Ileprognueckoir cucTeMbl
XUMHUYECKHUX OJJIEMEHTOB: pazNuyaTh MOHATHS «TJaBHas mnoAarpynmna (A-rpymma)» U «1mobodHas
noarpynna (b-rpymmna)y», Manele 1 00blINE EPUObl, COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS
B IMEpUOJUYECKON TaOJMUIe, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sApa, 00Ilee YnCiIo AJIEKTPOHOB U paclpeesieHne X MO 3JIEKTPOHHBIM
CII0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB 3JIEMEHTOB U UX COCIUHEHUN B
Ipeiesax MajbIX IEPUOJO0B U IVIABHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;
KJIacCU(UIUPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTraHMUECKHUE BEIECTBA, XMMHUECKHE peakuuu (1o
YHCIy M COCTAaBYy YYaCTBYIOIIMX B PEAKIHUH BEIIECTB, MO TEIUIOBOMY 3P (eKTy, MO H3MEHEHHUIO
CTENEHEN OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OO0ImMME M CrHenu(uIecKkne XHUMHUYECKHE CBOWCTBAa MPOCTBIX H
CJIOKHBIX BEUIECTB, MOATBEPK/Aas OMHCAHUE IMPUMEpPaAMU MOJEKYISPHBIX U HOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJIAITh YPAaBHEHHUS 3JIEKTPOJIUTHUUECKON OUCCOLMALMU KHUCIOT, LIEJIOYEH M COJIEH, IMOJIHBIE U
COKpalIéHHbIE YPaBHEHUS peaKIHii HOHHOTO OOMEHa, ypaBHEHHUS peakKlUl, IMOATBEPIKIAIOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMA IOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLuil;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHUS, BO3MOXHOCTH IPOTEKaHMS
XUMHUYECKUX MTPEBPAIICHUH B Pa3JIMUHBIX YCIOBHSIX;

BBIUHCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO D3JeMEHTa MO0 (opMysie COEIUHEHHs, MAacCOBYIO JIOJII0 BEIIECTBA B pPacTBOpE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIIny;

co0IroAaTh NMpaBuIia MOJIb30BaHUS XUMUYECKOM MOCY10M U TaOOpaTOpHBIM 000py/I0BaHUEM, a TAKKE
mpaBwia oOpalieHuss C BEIIECTBAMH B COOTBETCTBUM C WMHCTPYKIHUSMU TIO BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHUI0O M COOMpaHHMIO Ta3000pa3HBIX BEILECTB
(aMMHaKa 1 yTrIeKuciIoro rasa);

MPOBOJIUTH PEAKIUH, TOATBEPKAAIONINE KAUECTBEHHBI COCTaB Pa3JIMYHBIX BEILIECTB: PACIIO3HABAThH
OTIBITHBIM MYTEM XJIOPHUA-, OpOMUI-, MOAWI-, KapOoHaT-, ocdaT-, CUINKAT-, CYIb(}aT-, TUIAPOKCU-
WOHBI, KATUOHBI aMMOHHSI M MOHBl M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX PacTBOpPAX
HEOPraHUYECKUX BEILECTB;

MPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHOW NEATEIbHOCTH — aHaJIM3 W CUHTE3, CPAaBHEHHE,
000011IeHHe, CUCTEMATH3alMI0, BbBISIBICHUE NPUYUHHO-CIEACTBEHHBIX CBS3eH — Ui H3y4eHUs
CBOMCTB BEIIECTB U XUMUYECKHX PEaKIUi, ECTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAaOJI0/ICHNE,
MU3MepeHue, MOACTMPOBAaHNE, SKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIH).



KOJIN®UKATOP pacnpeneeHHBIX 10 KJI1AaCCaM NMPOBEPsieMbIX 3J1€MEHTOB
coJep;kaHuA M TpeOOBaHMII K pe3yJIbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHMsl 10 XUMUM

8 ki1ace
Kon Kon
pas- nposepse IIpoBepsiemble 3J1eMEHTHI CO/IEPKAHUS
aeJa MOT0
3JieMeHTa
1 IlepBOoHaYa/IbHBbIC XUMHYECKUE TIOHATHS.
11 Xumus B cucTeMe Hayk. Pojib XuMuUU B J)KU3HU YesioBeka. Tena
A  BellecTBa. dusnyeckue CBOWCTBAa  BEILIECTB. [IpaBuna
0e30MmacHOro OOpalieHuss C BeIIeCTBAaMH W JTaOOPaTOPHBIM
000pyIOBaHUEM. UYucteie BemectBa u  cMecd.  CrmocoObl
pazaenenus cmecel. [lonsiTue 0 MeTogax NO3HaHUS B XUMHUH.
1.2 ATOMBI ¥ MOJIEKYJIBI. XUMHUECKHE 3JIEMEHTBHI. 3Haku
XUMUYECKUX  dJeMeHTOB.  OTHOcHUTeNbHas aTOMHasi  macca.
[Ipoctele W ciHOXHBIE  BemecTBa.  ATOMHO-MOJIEKYJIIPHOE
yUEHHE.
13 Xumunyeckas dopmyna. BanentHocTh XUMHYECKHUX
3JIEMEHTOB. 3aKkoH ITOCTOSIHCTBA cocTaBa BEILECTB.
OtHocuTenbHas MOJIEKYJIIpHAst Macca.  MaccoBas JIOJIst

XHUMHUYECKOI'o 3JIECMCHTA B COCAUMHCHHUH.
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@uU3NYECKUe U XUMHUYECKUE SIBJICHUS. XMMHUYECKAsl PEaKLIMS.
[Ipu3Haku XUMHUYECKUX peakiuil. XUMHYECKUE YpaBHEHUS.

3aKOH  COXpaHEHHs Maccbl  BEHIECTB.  THUIBI  XWMHYECKHX
peakuil (CoeqMHEHUs, PA3JIOKEHHUS, 3aMEIIICHUsI, OOMEHA).

Bo3ayx. Kucnopoa. Boaopoa.

2.1

Bo3ayx — cmech razos. CoctaB Bo3nyxa. Kuciaopos — aineMeHT
U npocToe BemiectBo. O30H — aIOTPONHAs MOJIU(PUKAIHS
KHCJIOPOAA.

2.2

Haxoxnenue KHCIIOpo/ia B IpHUpOJE, busnueckue
XUMHUYECKUE CBOMCTBa (peakiuu OKHUCTICHUS, TOpEHuUe).
[Tonste 06 okcugax. CrocoObl MOJTY4YEHHS] KHCIOpOAa B
naboparopuu U MpombliieHHOCTH. [IpumMeHeHne Kuciaoposa.
KpyroBopot kucnopona B mpupo/e.

u

2.3

Bogopon — sneMeHT M mpocToe BelecTBO. HaxoxaeHue B
npupojae, PU3NYECKUe U XUMUYECKHE CBOMCTBa (Ha IpHMepe
B3auUMOIEUCTBUA C HeMeTaJulaMu A OKCHIOM meu(1l)),
MIpUMEHEHHE, CIIOCo0b! mostyueHus. [loHsaTHE 0 KHCIOTaX.




Bona. PacTBopbl.

3.1

®dusnyeckue CcBOMCTBa BOjAbl. Boja kak pactBoputesb. PacTBOpHI.
[TonsiTue 0 pacTBOPUMOCTH BelecTB B Bojie. [IoHATHE O HACHIIIEHHBIX U
HEHACHIIIICHHBIX pPacTBOpax.

MaccoBas nons BemiecTBa B pacTBope. Poiib pacTBOpoB B Ipupoie U
YKU3HU YEJIOBEKA.

3.2

XHUMHUYECKHE CBOICTBaA BOJBI (peakiuu C MeTajlaMH,
KHUCJIOTHBIMH M OCHOBHBIMH OKCHJIaMH ). ITonsTie 00
OCHOBAHHUSIX U COJISIX.

3.3

KpyroBopot Boabl B mpupoje. 3arpsa3HeHUs] TPUPOIHBIX BOJ.
OxpaHa 1 04YHCTKA IPUPOTHBIX BOI.

BaxuHeiinue KJIaccbl HEOPraHMYECKUX CoeTMHEHN I

4.1

OKCI/II[LIZ COCTaB, KJ'IaCCI/I(l)I/IKaHI/IH, HOMCHKIJIaTypa. HOJ'Iy‘leHI/ICI/I
XUMHUYCCKUC CBOMCTBaA KHUCJIIOTHBIX, OCHOBHBIX u

aM(}OTEepHBIX OKCHUIOB.

4.2

OcHoBaHusL: COCTaB, KJaccupukanus, HOMEHKJIaTypa,
¢bu3nvecKre 1 XUMUYECKHE CBOWCTBA, CIOCOOBI TOTYUYCHHUSI.

4.3

Kucnotsr: COCTaB, KJaccudukanms, HOMEHKJIaTypa,
¢u3nuecKkue M XMMHYECKHE CBOICTBA, CHOCOOBI MOIYYECHHS.

Psq akTHBHOCTH METaJIOB.

4.4

Comu  (cpemuue): HOMEHKJIATypa, CIIOCOOBI MOJIY4CHHUS],
B3aMMO/ICHCTBUE COJIEH ¢ MeTallJlaMH, KUCIOTaMH, IIEI0YaMU

1 COJIIMM.

4.5

FCHGTI/ILIGCKaSI CBA3b MC)KI[y KJ1accaMHu HGOpFaHquCKHX
COE€INHEHUN.

Hepuoguyeckuii 3akoH u Ilepumoguyeckass cucreMa XHUMHYECKHUX
jaemeHTOB /.M. MenpaeneeBa. Crpoenue aromoB. XHMHYeCKasi
cBA3b. OKHCIUTEIbHO-

BOCCTAHOBHMTEJIbHbIE PEaAKIIUHN

5.1

Knaccnq)m(aunﬂ XUMHUYCCKHUX DJJIEMCHTOB. ((HpOBGI[CHI/Ie XUMHUYECCKOI'O
JKCIIEPUMEHTA: O3HAKOMIIEHHE C 00pa3llaMH METAallJIOB U HEMETAJJIOBY.
Tloustue 0 rpymnmnax CXOIOHBIX 3JIEMCHTOB (HIGJ'IO‘IHI)IC n
IeIOYHO3EMENTbHBIE METAJUTbI, TAJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT

aM(l)OTepHBIe OKCHUAbI U TUAPOKCHUIBI.

5.2

[lepuoanueckuii 3aKOH " [Tepuoauueckas cucremMa
xumudeckux 3jaeMeHToB JI.JM. MenneneeBa. Buapl TaOmuIs
«IIepnognueckas cucTemMa XUMHUYECKHUX 3JIEMEHTOB
J.. Menneneesay. [lepnoast u rpymmsl. PU3HYECKUN CMBICT

MMOPAAKOBOI'O HOMEPA DJICMCHTA.

5.3

CocraB u crpoenue aromoB. [lonsitie 06 nzotonax. CtpoeHue
AJIEKTPOHHBIX  000JI0UEK atoMoB  mepBbIX 20 XMMHYECKHX
aneMeHToB [lepuonnueckoii cucremsl .M. Menneneesa.




5.4 3aKOHOMEPHOCTU U3MEHEHUS pajuyca aTOMOB XUMUYECKUX JIEMEHTOB,
METAJIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO Tpymmam |
nepuogam. 3HaueHue Ilepuoanueckoro 3akoHa u
[Tepuonuueckoit cucteMbl xumuueckux snemeHToB J[.M. Mennaeneena
JUIS Pa3BUTHS HAYKU U MIPAKTHKU.
5.5 DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. XUMUYECKAsl CBS3b:
WOHHAsi U KOBaJieHTHasl (MOJIApHAs MHETIOJSIpHAas).
5.6 Cremnenp OKHCJICHHUS. OKHCAUTETHHO-BOCCTAHOBUTEIBHbBIE
peakuuun.lIpoueccer OKHCIICHUS
U BoccranoBienus. OKUCIUTENN U BOCCTAHOBUTEIH.
6 KoanuyecTBeHHbIE OTHOLIEHUS B XUMHH.
6.1 Pacuetsl mo xumuueckoir popmyne. Pacuersl MaccoBoil monu
XUMHUYECKOTO JIEMEHTa B COSMHEHUH.
6.2 KonuuecTBo BemectBa.  Monb.  Momsipuas  macca.  3aKkoH
ABoraapo. MoJspHbIil 00bEM ra3oB.
9 kaacc
Kon Kon
pa3- npoBepsie IIpoBepsiemble 3JIEeMEHTHI COAEPKAHUSA
aena
a MOro
3J1eMeHTAa
1 BemecTBo M XUMHYeCKasi peaKIusi.
1.1 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB XUMHYECKHX JIJIEMEHTOB
MEPBBIX TpeX TMEPUOJIOB, Kalus, KaJbI[Us M UX COCIUHEHUH B
COOTBETCTBUU C TOJIOXKEHUEM B
[Iepnonnueckoi cucreMe U CTPOEHUEM aTOMOB.
1.2 Crpoenue BEIECTBA: BUJIBI  XMUMHYECKOU cBs3u.  Twumbl
KPUCTAJUTMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBOT THUIIA
KPUCTAJUIMYECKOUN pelIeTKH
1.3 Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHUX BEIECTB
(IUPAC u TpuBHnanbHas).
1.4 Krnaccudukanus XuMHYECKUX peaklni.
1.5 Tennosou ¢ dext XUMHUYECKON peakuuu.
DK30- ¥ HJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUECKUE YPABHEHHS
1.6 CKOpOCTh XMMUYECKOMN pEeaKIIMH.
1.7 [lonsiTue 00  oOpaTUMBIX U HeoOpaTUMBbI

XUMHYIEeCKIX pCaKnusXx. ITorsATHE O XUMHYECKOM paBHOBECHUU

DIEKTPOIUTHYECKAS aucconuanusa. XuMuuecKue peakiuu
B pacTBOpax




2.1

Teopust PIEKTPOTUTHUYECKON AUCCOIUALINN. DJIEKTPOIUTHYECKAS
Jucconuanus. BHCKTpOHI/ITBI N HCOJICKTPOJIUTHI. KaTI/IOHBI, AHUOHBI.
MexaHu3M IMCCOLMALMUBEIIECTB C PA3IMYHBIMU BUJIAMU XUMHUECKON
cs3u. [lonsiTue o crenenu aucconuanui. CHIIbHBIC U Clla0bie
ANEKTPOJIUTHI

2.2

Peakiiuu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHHUS PEAKIUHHUOHHOTO
obOmeHa 110 koHUa. [lonHble U COKpalleHHble MOHHbBIE YPAaBHEHMUSI
peaKuuid.

2.3

XUMHYECKHE CBOMCTBA KHCJIOT, OCHOBAaHHMI M COJIEli B CBETe
MIPEJICTABICHHUI 00 DIIEKTPOIUTUICCKON TUCCOIHAIIHH.

2.4

KauectBeHHEbIE PCaKMU Ha KaATUOHBI 1 aHWOHLIL

2.5

Pacuersl 10 ypaBHEHUSAM XUMHUYECKUX PEAKIUI

O0mas XapakTepucTuKa XMMU4ecKHX 3j1eMeHTOB VIIArpynmsl.
Tajorennl

3.1

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUSATOMOB,
XapaKkTepHbIe CTeNeHN oKuciieHus. CTpoeHune u Gu3nIecKrue CBOHCTBA
raJIOreHOB.

3.2

XUMUYeCKHE CBOMCTBA Ha MpUMeEpPE XJopa (B3aUMOJICHCTBHE C
MeTaJlJlaMHi, HEMETaJlJIaMU, LEJI0YaMH).

3.3

Xnoposogopon. ConsiHasg KMCII0Ta, XMMUUECKHE CBOMCTBA, MOJIy4YEHUE,
NpUMeHEHHUeE. [[elicTBrE XJI0pa U XJIOPOBOIOPOIA HA OPraHU3M
yesnoBeka. BakHelue XJIOpuabl U UX

Hax0JIeHUE B IPUPOJE

O0masi  xapakTepuCTHKA XHMHYECKHX 3j1eMeHTOB VIA
rpynnsl. Cepa u ee COeJUHEHHS

4.1

O6mas xapakrepuctuka 3neMeHToB VIA rpymmbsl. OcobeHHOCTH
CTPOEHHS aTOMOB KHUcsI0poza U cepbl. CTpoeHHen pU3nYecKue CBONCTBa
KHCIIOPO/Ia U Cepbl. AJUIOTPOIHBIE MOIU(UKAIIMU KUCIOPOJa U CEPHI.
XUMHUYECKUE CBOMCTBA CEPBI.

4.2

CepoBoaopon: CTpPOEHHUE, ¢busnueckue u
XUMHYECKUE CBOMCTRA.

4.3

OKCI/II[I)I CCPhI KaK NPCACTaBUTCIIN KUCIIOTHBIX OKCHUIOB.

4.4

Cepnass  kucimora:  (QHU3UYECKUE U XUMHYCCKHE
CgoiictBa (001IHe U crienupuIecKue).

4.5

XUMUYECKUE peakilny, JieXKallue B OCHOBE TPOMBIIIIIEHHOTO Crlocoda
MOJTyYEeHUSI CEPHOM KUCIOThI. HaxoxaeHne cepbl M €eCOCTMHEHU B
npupoze. [IpumeHenne cepbl U €€ COeIUHEHUN

B OBITY ¥ IPOMBIIINIEHHOCTH.

O0mass  xapakTrepucTHKA XHMHYECKHX 3JIeMEeHTOBV A
rpynnsl. A3ot, ¢pocop 1 uxX coeJUHEHUs

5.1

Oomas XapaKTepUCTHKA JJIEMEHTOB VA
rpymibl. OCOOEHHOCTH CTPOEHUS aTOMOB a30Ta U pocdopa.




5.2

A30T,  pacnpocTpaHeHUe B  mnpupoje, Puznueckue u
XUMHUYECKHE cBOMCTBAa. KpyroBopot azora B mpupoe.

5.3

AMMmuak n CojIn AMMOHMUA: (bI/ISI/I‘IeCKI/Ie u
XuMmudeckue CBOﬁCTBa, IMOJIY4YCHHUE U IIPUMCHCHUC.

5.4

A30THasg KHCIOTa, ee (U3NYEeCKHe M XUMHUYECKHE CBOMCTBa (00mue u
cneuupuyeckne). Hurpatsl.

5.5

docdop, amnorpornusie Moaudukanuu Gocdopa, puzndeckueH
XMMHYECKHE CBOMCTBA.

5.6

Okcuag  docdopa(V), dhochopuas KHCJIOTa
docdatel: puznUYeckre 1 XUMHUUYECKHE CBOMCTBA, MOTyYCHHE.

5.7

[ToHsITHE O MUHEPAIIBHBIX yIOOPEHUSIX.

O0mass  xapakTepHCTHKAa XuMH4YecKuXx  JjaemMenTtoB  IVA
rpynnbl. Yrjepoa 1 KpeMHHH U UX COeITMHEHUSI.

6.1

Obmas XapaKTepUCTUKA 3JIEMEHTOB IVA rpynnsi.
OcobenHoctu CTPOCHUSI ~ aTOMOB,  XapaKTEpHbIE CTEIIEHU

OKHUCJICHUA.

6.2

VYrnepoa, amuioTponHble MOAM(UKAIMM, PacIpOCTPaHEHHE B
npupose, pusndeckue u XxuMmudeckue cpoictsa. [lonstue o6
ancopbuuu. Kpyropopot yriepona B npupose.

6.3

OKCI/II[LI yriepoaa, ux (I)I/ISI/I‘IGCKI/IG 1 XUMHNYCCKHEC CBOﬁCTBa,
IMOJIYUYCHHEC U ITPUMCHCHUC, JIeficTBHE Ha OpraHn3m 4CJIOBCKaA.
DKOJIOTHYECKHE HpO6J'IeMI:>I, CBA3aHHBIC C OKCHUAOM

yraepoaa(IV).

6.4

YroapHas KUCIIOTa B €€ COJN, UX (PU3NICCKUE M XUMHUYECKHE CBOWCTBA,
noJiyueHue u npuMeHeHue. Vcnonb3oBanue kKapOOHATOB B OBITY,
MCEAUIIUHE, HpOMI)IHIJ'IeHHOCTI/I, CCJIIbCKOM

XO3SHUCTBE.

6.5

Kpemnuuii u ero coequnenus (okcua kpemuusi(IV) u kpeMHueBast
KHCJIO0Ta, CWINKATHI): PU3NYECKUEe U XMMUYECKHE CBOMCTBA, MOJIyuYeHHE
Y IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH (B MEAMIIMHCKOMH,
JJIEKTPOHHOU

MNPOMBINIJICHHOCTH, CTPOUTCIILCTBE U I[p)

6.6

[lepBoHayanbHbIE NpeACTaBIEHUS 00 OPraHMYECKUX BEIIECTBAX KaK O
COEAMHEHUSX yIIIepoja: 0COOEHHOCTH COCTaBa U cTpoeHus. [IpuponHele
HCTOYHUKH YTJIEBOOPOIOB (YroJib, IPUPOIHBIN ra3, HeTh) U UX POJIb B
OBITY U IPOMBINLIEHHOCTH. [IoHATHE O OMOJOTHYECKH BasKHBIX
BEIIeCTBaX: JKMpax, Oenkax, yrieBojax. MaTepuaibHOe

CANHCTBO OPraHUYCCKHUX U HECOPTaHNYCCKUX COE€IUHECHUI

Baxuelinue MeTa/Ibl M UX COCIUHEHUSA




7.1

OO61mas xapakTepuCTHKa XUMUYECKUX JIEMEHTOB-METAJUIOB Ha
OCHOBAHHUHU HUX ITOJIOKCHUSA

B [leproanueckoii cucreMe XMMHUYECKHUX 3JIEMEHTOB

J.. MenneneeBa u CTpOEHUS aTOMOB.

7.2

CTpOGHI/Ie METaJUIOB. MeTajndeckas CBsI3b U METalNIMISCKas
KpUCTAJUIMYCCKAasA  pCHICTKA.
dusnyeckue u XHMHYECKHECBOMCTBA METAJJIOB.

7.3

OO6mme cniocoObl oyyeHust MeTayuioB. [loHsTHE O KOppO3UK
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. [Ipumenenue
METaJUIOB M CIUIABOB B OBITY H

IIPOMBIINIJICHHOCTH

7.4

Mertannsl |A u IA rpynn: nonoxenue B [lepuoauueckoii cucteme
xuMuyeckux aeMmenToB /.M. MenaeneeBa, cTpOeHUEATOMOB.
Haxoxnaenue B npupone. Pusnueckue 1 XMMUUECKUE CBOMCTBA (Ha
IIpUMepe HATpUs, Kallusi, MarHus ¥ Kanbust). OKCUAbI U THIPOKCUIbI
HaTpUsl, Kajausl, MarHus M KaJbLUs.

XecTkocTb BOBI M CIIOCOOBI €€ YCTPaHEHUs

7.5

AnmroMuHUN: n1os10keHue B [lepnoanueckon CHCTEMEXUMUYECKUX
anemeHToB /.M. MeHeneeBa; cTpoeHnE aTOMa; HaXOKICHHE B
npupoje. Pu3nueckne 1 XMMUYECKUECBONCTBA AIFOMUHUS.
AMdoTepHbIE CBOMCTBA OKCHIA U

TUAPOKCH A A TFOMHUHUS

7.6

Keneszo: nonoxenue B [lepuoanueckoil cuctreMe XUMUYECKUX
anemenToB J[.M. MeHeneeBa; cTpoeHre aTOMa; HaxOXKICHHE B
npupojie. Puznyueckre U XUMUYECKUE CBOMCTBA Keje3a.

Oxcuppl, ruapokcupt u conu xxenesa(ll) u (111)

XuMus U OKpy:Ka0Las cpeaa

8.1

BemecrBa u MaTepHraibl B )KU3HHU YCIIOBCKA: TCXHOJIOTUHU IMOJTYYCHUA U
o0OacTu IMPUMCHCHUS. besomacHoe ncnoabp30BaHNE BEIISCTB U
XUMHUYCCKUX peaKI_II/Iﬁ B 6LITy.

HepBas[ MMOMOIIb IMPU XUMHUYCCKUX OKOrax U OTPaBJICHHUAX.

8.2

Xumus u 310poBbe. OCHOBBI 3KOJIOTMUECKON TPaMOTHOCTH. XUMHUYECKOE
3arpsA3HEHUE OKpYyXkarolen cpeabl. IIoHaTHe 0 npenenbHo J0IMyCTUMON
koHueHTpauuu (IIJJK). Posb xumun BpemeHnn 3K0I0rHuecKux
npo6aeM. XUMHUECKOe 3arpsi3HeHHe

OKpY’KaroIllel cpeibl COEAMHEHUSIMU CEpbl U CIIOCOOBI €T0

MPEIOTBPALLIECHHUS.




TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM MPOrpaMMabl Bcero Konrpoakunie Hpaxruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Pa3nean 1. [lepBoHayanbHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 2 bubmuorexa [JOK
[PAKTHYECKOM IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemecTBa 1 XuMu4deckue 15 1 0 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiime npeacrTaBuTe/ M HEOPraHMYECKUX BelIECTB
51 Bozayx. Kucnopon. [lonsitue 6 0 1 bu6mmoreka [JOK
00 okcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 0 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBaHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro mo pazueny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudecknx 3j1eMeHToB /I. . Menaeneea. CTpoenne aToma.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bu6mmoreka [JOK
' XUMHUECKHX 31eMeHToB 1. 1. https://m.edso00.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIMH
bubmuoreka [JOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (itcpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYECKHEe peaKu
[loBTOpEeHue u yrioyOnenue 3HaHUN bubnmnorexka HOK
1.1 5 1 0
OCHOBHBIX pa3JieNioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnmnoreka HOK
1.2 . 4 0 0
peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnuotexa [HOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [JOK
' anemeHTOB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
22| suewertos Viaapymi, Copan ot ; 0 o buomorealloK
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 snewermon Varpym, Ao gochop i | 7 0 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
e | o o 8 1 , B ox
' ) PYTIEL poA https://m.eds00.ru/7f41a636
KPEMHUI U UX COEeANHECHUS
Wroro no pazneny 25



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

Pa3znen 3. MeTa/L1bl H UX COCIMHCHUHA

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnuorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus u oxkpy:xaomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa [OK
' m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMst 3 bubmorexa [OK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

INOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIe
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipeamer xumuu. Ponb xumuu B 1 0 0 bubmuoreka [JOK
JKH3HH 4yesioBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
5 ITousTne o MeToIax IMO3HAHUS B 1 0 0 bu6mmoreka [JOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna
paboThI B 1a0OpaTOpUH U IPUEMBI bubnmoreka [JOK
3 1 0 0
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Yucrele BemecTBa 1 cMecu. CriocoObl 1 0 1 bu6mmoreka [IOK
paseneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5) «lfazneneicne 01\126(?2171 (}JI\L npumepe 1 0 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBApEHHOM COJIN)»
bubmuorexa [JOK
0 ATOMBL H MOJICKYIIbI 1 0 0 https://m.edscﬂj.ru/fdeZaGc
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 0 0 bu6mmorexa [JOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0 Bubamorexa [OK
https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIICCTB. 1 0 0 bu6mmoreka [JOK



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

Xumnueckas popmyna. BaireHTHOCTD
aTOMOB XMMHMUYECKHX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENbHASL MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHUYECKOT0 bu6mmoreka [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 duznyecknue 1 XUMUYECKHE SBICHUS. bubmuoreka [JOK
XuMHUYecKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BHUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo0.ru/ff0d3b88
BrrurcneHus: KoJIM4uecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmmorexa [JOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHHA
Knaccudukanus XuMHuecKux
18 peaKuI/Hif (co:Iu/IHeHH;I pa3noKeHUs bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoOMOHOCOB — y4€HBIii-
19 SHITUKJIOIEUCT. 0606}];116HH6 u Bu6miorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 KonTponbnas pabota Nel o teme bubnnorexa [JOK
«BerecTBa 1 XUMHYECKUE PEAKITUU https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras BuGmorexa LIOK
21 Bo3nyxa. Kucnopon — snemeHT u

npoctoe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmoreia HOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CrocoObI MOTy4YEHUs KUCIIOPO/ia B
23 naboparopuun fﬂpOMLIIHHerH(iTH. Bubmorexa IOK
https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoit 3G PeKT XUMUIECKOI
24 peaKkIuu, MOHSITHE O bubmuoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUSIX
TomnuBo (He(Th, Yrojiab U METaH).
25 3anﬂ3HeI§Heq];03ijyl;(a CIIOCOOBI zzro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[TpakTrueckas padora Ne 3 o Teme
26 «ﬁonyquHe " EO6I/IpaHI/Ie bubamorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3yYeHUE €T0 CBONCTBY
97 Bonxopon — anemeHT u mpocToe bubnuorexa [JOK
BeniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XUMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojiopoja. [Ipumenenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubmuorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 1o Teme
31 «ﬁonyqeﬁne " 1::06I/IpaHI/Ie BOZIOpOA bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYCHHUE €r0 CBOWCTBY
32 MounsipHbiii 00BEM Ta30B. 3aKOH bubnmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Asorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o60b€Ma, KonMuecTBa
33 BEIIECTBA ra3a Mo €ro U3BECTHOMY BuGmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIIEHUH T'a30B
35 ®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnmoreka [JOK
WHIMKATOpax https://m.edso0.ru/ff0d59e2
Boja kak pactBopuTens.
37 Hacrimennnle 1 HeHaChIICHHBIE bu6mmoreka [JOK
pacTBopbl. MaccoBasi J10Jis BEIIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosiieHHE PACTBOPOB C bub6nuorexa [IOK
OTIpeIeIEHHOM MaCCOBOM J0eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBAY
39 KonTtponbHas padora Ne2 o treme bubnuorexa [IOK
«Kucnopoa. Bogopon. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCu(UKaIus, bubmuorexa [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 Kp?cny;rel{m: OCHOBHI):(: u S BuGmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kiaccudukams, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnors: cocras, knaccudukanus, bubmmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubmuorexa [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIIATypa,
46 CHOCOéIf H)I()J'Iy‘l)eHI/I}I XI/IMI/I‘{Z(I:)KI/IC BuGmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
I'enernueckas cBsi3b MEXK
48 KJIaccaMu HeOpFaHI/IquKI/IHXy Brbmiorexa LIOK
B https://m.edso00.ru/00ad9a50
COCTMHEHU I
49 O06o00meHre U cucTeMaTH3aIus bubmuoreka [JOK
3HaHHUU https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCH(I))BHLIC KJ'II:;.CCBI HEOPTraHUYECKUX bubamorexa IOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHU M
[TepBbie MOMBITKH KIacCUPUKAITTN
51 XI/II\PiII/I‘—IeCKI/IX 3JIEMEHTOB. ?IOHSII;I/IG 0 bubmmorexa LIOK
https://m.edso0.ru/00ad9ffa
TPYIax CXOJHBIX AJIEMEHTOB
Ilepuonuueckuii 3aK0H U
59 Ilepnonnueckas cucrema bubnnoreka [JOK

XUMHYECKHX dj1eMeHToB J[. 1.
Meunpeneena

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

bubmuoreka [JOK

>3 Heprozsi, rpymisi, oA pyITs https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. U3ororsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 060J‘IO‘ICKV BuGmorexa LOK
55 aToMoB 3JieMeHTOB [lepunoanueckoit
https://m.edsoo.ru/00ada6bc
cucrtemsl J. 1. MeHaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KCHHIO B bubmuoreka [JOK
[Tepuomuueckoii cucreme /1. U. https://m.edso0.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIS Pa3BUTHS HAYKU U NPAKTUKU. /1. bubnnoreka [JOK
. MenneneeB — y4€HbIi, earor u https://m.edso0.ru/00ada96e
rpak IaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuoreka [JOK
XUMHYECKHX JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMHUECKast bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasteHTHas HenonspHas bubnnorexa [JOK
XHUMHYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneith OkHCeHis https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peaxiuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENIN U BOCCTAHOBUTEIIH bu6mmoreka [IOK
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https://m.edso0.ru/00adb076

Kontponbnas pabota Ne4 o teme

bubmuoreka [JOK

65 :}S;iieme atoma. Ximireckas 1 https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O0001ICHNE U 1 bubmuorexa [JOK
CHUCTEMATH3ALMs 3HAHWIMA https://m.edso0.ru/00adb33c
67 Peseprusblit ypok. O6001menue u 1 bubmmorexa [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ad9ch?2
68 Peseprublit ypok. O600IIeHNE U 1 bubmmorexa [IOK
CHCTEMAaTH3aIMsl 3HAHHHA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Iepnonnueckas cucrema 1 0 0 bubmmorexa [IOK
XuMu4eckux 3nementos . 1. https://m.edsoo.ru/00adb59e
Menneneena
3

2 cnoficrn ssmmmsccrnx areverTos 1 0 0 BuGmorexa LIOK

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

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmoreka [JOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Buinl XMUMHY€ECKOU CBSA3U U THIIEI bu6mmoreka [IOK

4 . 1 0 0
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme

5 «IToBTOpenue u yriayoneHue 1 1 0
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 xmacca»

Krnaccudukanus XuMuueckux bubmuoreka [JOK

6 . 1 0 0
peaKIuii o pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITo € 0 CKOpoC €CKOM

7 eaI:ITI:IH Hol;ﬂI;HeT: I)‘(:I\IZIOP;ZH;LI: u 1 0 0 bubmorexa HOK
DEAKHHH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
ITo €eo €CKO

FUTTHE O XHMITHCCROM bu6mmoreka [IOK

8 paBHOBecuH. DAaKTOPHI, BIUSIONTNE 1 0 0

Ha CKOPOCTb XUMUYECKON PEeaKINU

https://m.edsoo.ru/00adc28c
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HLIC U ciiabble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnmoreka [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padora Ne 1.
16 <<PI')CHIGHI/I6 3KC1'IpepI/IMeHTaJ'II)HLIX Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubmuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
peaxkiuu B pacTBOPax»
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. bubnmoreka [JOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjiopa

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

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuoreka [JOK

19 €CKHE CBOMCTBA, IIOJIyUYEHHE,
RMITECICHE CEOHCTEA, TOTYHEHH https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I—II)OJ'I eHHue coIJ)IﬂHoﬁ KHUCIIOTBI bubmmorexa LIOK
YEHI S 07 ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Bbruunciienus mo ypaBHEHUsIM
21 XUMHUYECKUX eazp Wi, €CIIM OJUH bubmmorexa LIOK
PeAIIL, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B U30bITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubmmoreka [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.
Haxoxnenue cepsl u eé bubnuorexa [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
CepoBonopoi, cTpoeHuUe,
24 q)nrs)nqefmﬁei xnlimqecm/le Brbmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 (pI/BI/III{[eCKHI; u XI/II\IZI/I‘ICCKI/IC Bubamorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [JOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC Bubmmorexa LIOK
pactpovtp PHPOAS, https://m.edsoo.ru/00adeea6
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyUYCHUE Bubmmorexa LIOK

> HOIYH https://m.edso00.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
N
yqv 13V https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A30THas KuCioTa, €€ pru3ndeckKue u bubnuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e e
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHMSIMU a30Ta
o .0 \Y/

33 (p(())cc(%)(()) pHaﬂKISII:?n((I:;): q)qc))lfl):ﬂ(qel:ne u BuGmorexa LIOK

P o https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuorexa [JOK

ynobpenuii. 3arpsi3HeHHe
PUPOJHOH cpenbl hocharamu

https://m.edso0.ru/00adfc20
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Yraepon, pacripocTpaHEHHE B

bubmuoreka [JOK

3 tpupoze, q)mmeucme " https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxcupsl yriaepona, ux pu3snveckue
1 XMMHUYCCKHUE CBOMCTBA.
36 DKOJOTUYECKHE MTPOOTIEMbI BuGmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronpHas KUcIoTa U €€ COu bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[lonyueHune yriaekucioro rasa. bubnuorexa [IOK
KauecTBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHavaIbHBIC TOHATHUS 00
39 oprpaHI/IquKI/IX BEIIECTBax Kak o Bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiIepoia
40 Kpemnuuii u ero coenuHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
a1 Pemenne skcnepuMeHTaIBHBIX bubnnoreka [JOK
3a1a4 1o TeMe «Bakneiine https://m.edso00.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHUS
KonTponbras padora Ne3 1o Teme
42 «Ba;II){eﬁmHe ieMeTanm)I U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0el8
COEIMHEHHS
43 OO01mas xapakTepucTHKa bubnmoreka [JOK

XUMHNYCCKHUX 3JICMCHTOB —

https://m.edso0.ru/00ae103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psijt Bubamorexa IOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetayuioB. CruiaBel. Beraucienus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubnmorexa IOK
N https://m.edso00.ru/00ae1156
peakiuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TPUMECH
46 [TonsiTHE O KOPPO3UH METAIIOB Bubnmorexa IOK
https://m.edso00.ru/00ael1278
47 [IlenouHbIE METAIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJIbIUA U MarHui https://m.edso0.ru/00ae15e8
50 Baxnelinme coenMHEHNS KIS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [JOK
YCTpaHEeHUS https://m.edso00.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOJBI 1 METOAEI €6

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

54 J— bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubmuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o6 Keneso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skciepuMeHTaIBHBIX bubmmorexa [IOK
3a1a4 1o TeMe «Bakneliimne https://m.edso0.ru/00ae3de8
METaJJIbI U UX COSAUHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnuorexa [JOK
COJCPKUT pUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxueHme MeTaIbl ¥ UX
COCTUHCHHU S
63 BemecTBa u maTepuaisl B bubmuoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edso0.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmmorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edso0o.ru/00ae4270
65 Ponb xumun B periennn 1 bubmmorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubmmorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubmmorexa [IOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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