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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIMXCS CpPEeACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUs, PEKOMEHAYEeMYI0 IOCJIeJOBATEIbHOCTD
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTesbHOM MporpamMmsl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH JUIsl JOPMUPOBAHUS MUPOBO33PEHUS 00YUarOIIErocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEeM YCTOWYMBOIO DPAa3BUTUS UEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI I[€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEIENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00yYaromMUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TOHATHIH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATUN OPTraHUYECKON XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK €€ msydeHuto. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPTraHH30BaHbl MO MPUHIUITY IMOCIEAOBATEILHOTO Pa3BUTHS 3HAHUNA HAa OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOMU CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHS U MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONICH HAy4yHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW MPHUPOJIbI,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATEIBHBIX YMEHUH W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TPU HW3YYEHUHW XUMHUH, NPUMEHSATh WX TPH pEHIeHuH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA U1 BBIPAOOTKM SKOJOTHYECKH IEIeCOO00pPa3HOr0 TMOBEIEHUS B OBITY H
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABIICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX IS M3ydCHUS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BeulectBa. dusnueckue cBOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuecTB. Ilonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJIEKYJISIpHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opmynaM XMMHUYECKHX COCTUHCHUM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0M, MpaBWiIaMu paboThl B JabopaTtopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBJIeHUE BOCKA, TasHUE Tba,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TMpoOBeNEHHWE OYUCTKA TOBAPEHHON COJHM, HaONIOJIEHWEe U OIMHCaHue
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3i€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKue U XUMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOTydeHHs KHCIOpoJa B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKaIUs
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopoja B MPHUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BeElIecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpUpOE. 3arpsi3HEHHWE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNICHUE COJAEpKaHUS KUCIOpoJa B BO3AYXE, MOJIy4eHUE, coOUpaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOPAX KHUCIOT U IIENOYel, M3ydeHue
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIIEHHE SKCIEPUMEHTANIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKAUKN XUMHUYECKHX OdJieMeHTOB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB artoMHbIX szaep. M3ortombl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAIITHYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. VIoHHAas CBSI3b.

Crenenp  okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJ0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3€H MPU U3YUYEHUU XMMHHU B 8 KJlacce OCYIIEeCTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (DaKT, THUIIOTE3a, TEOPHsI, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUECKUN 3aps]l, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOJHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB TIEPBBIX TPEX TMEPUOIOB, Kaldusl, KaJblHMs U WX COCAHMHEHUNW B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoit cucteme U CTpOEHHEM WX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XuMHYECKUX PEaKIuid MO pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YYaCTBYIOUIMX B pEaKUIUU BEIIECTB, MO TEMJIOBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUUYECKIE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHe 00 OOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHH. @DaKTOPBI, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIMH, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBONCTBA KUCJIOT, OCHOBAHMHN M COJIEW B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CIOXKHBIX BEIIECTB (XJOpUIa HaTpPHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHJIEO MAaTEpUajOB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN (FOPEHHE, peaklUuu pa3okKEeHHs,, COEIUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne U (PU3HUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPOa Ha OPraHU3M uelloBeka. Baxuelue Xmopuis
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPONHbIE MOIU(UKALUN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKHE peakluu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka d1eMeHTOB VA-rpymnmbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupoae. AMMHUaK, ero Gu3ndecknue 1 XuMHUIECKUe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOWCTBa (00mIMe Kak TPEACTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 351eMeHTOB |V A-rpynmnbel. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYecKue U XMMHUYECKHE CBOWCTBA, JIEHICTBHE HA JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJy4deHHE U IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETUJIEH, 3TAaHOJ, IJIMLEPHH, YKCycHas kuciuora). I[IpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIIICHHOCTH. BaxxHeiimne
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHCIOTHI, MPOBEACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha Cynb(paT-uoOH U HaOINoJIeHuEe IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M M3yYEHHE CBOWMCTB aMMHakKa, IPOBEJCHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYEHHE MOJENEeH KpUCTAJUIMYECKHX DPEHIETOK anmasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MoMy4YeHus] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaIIIBL: TIOJIOKEHUE B Ileproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAJUIBI MarHui M KajapUui: mnoJiokeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTPaHEeHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonuueckoir cucreme Xumuueckux i3yemeHtoB J[. H.
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OO0pa3llaMl METajuIoB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBaMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB >KECTKOW BOJBI, MpOIlecca TOPEHUS IKele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHUE U OMKMCAHKME MPOILIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpy:KamoLas cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€M MPU U3YYEHHH XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCS] CACTEMHBIMU JIJIS1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  NCPUOJUYHOCTh,  HAOIIOJCHUE,  SKCIICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTUBHOCTh, MOJICKYJ1a, JJICKTPUYCCKHHA 3apsiji, MNPOBOJHUKH, IOJYIPOBOJHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pe3yNbTaThl OCBOCHUS IPOrPaMMBI OCHOBHOTO O0IIero 00pa3oBaHUsS
JOCTUTAIOTCS B XOZIe 00YYEHHUsI XMMHUHU B €IUHCTBE YU€OHOH M BOCIIUTATEIBHOMN JAEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMU, NIPUHATHIMUA B OOIIECTBE NMPAaBWIAMH W HOPMAaMH IMOBEICHUS U
CIIOCOOCTBYIOT IpOIEccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS U COLMAIN3AINH 00YJaOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAaLuei O MepeOBbIX JOCTHKCHUSX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHOH XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 yCTPOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPE/ICTaBICHNS O COLMAIBHBIX HOPMax M MPaBHIAX MEKINYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOH, y4yeOHO-
HCCIIEIOBATEIIHCKON, TBOPUYECKON U JPYTrUX BHJIAX JEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HON
COBMECTHOH JIeSITETLHOCTH TPH BBHITOJHEHUN YYeOHBIX, TIO3HABATEIFHBIX 3a]1a4, BBHIIOJHEHUN
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B IpoLEcce 3TOH yuyeOHOHM AedaTenbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
MIOBEJICHHE M TOCTYNKH CBOMX TOBapHIICH C TMO3WIMH HPAaBCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHUYECKOM  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpeoi, O posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEBHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MIPOSKTHON M HCCIE0BATENbCKON NIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBb:

OCO3HAHWE IICHHOCTH JKMU3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3/I0pPOBEIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST aJKOTroJsl, HAPKOTHKOB, KYpPEeHHS), HEOOXOAMMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEImHOW MPOo(heCCHOHATBHON JESITeIbHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIICCTBOBAHMsI, MOHMMAaHUE LIEHHOCTH 3J0pPOBOTO M 0E30MacHOT0 00pasa >KHU3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3HUECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaKKC B CUTyalluAX, YIPOXKAOMUX 3JOPOBbIO U )KU3HU JHOI[Cﬁ;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe meranpenMeTHBIX pe3yabTAaTOB BBIICISIOT 3HAYUMBIE UIA (POopMUpOBaHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUN, TUNOTE3a, (aKT, cUCTEMa,
MPOILIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
IIEJIOCTHOM HAay4YHOW KapTUHE MUpA, U YHUBEpPCAJbHbIE yueOHBbIC NEHCTBHS (IO3HABaTEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jjornueckne geicTBus:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHMM 3HAHMI:
pacKpbIBaTh CMBICII XUMHUYECKUX MOHATHM (BBLACNIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIWBATh B3aUMOCBSI3b C JPYTUMHU MOHSATUSMH), UCIIOIB30BATh MOHATUS JJIsi OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUMW, BHIOMpPATh OCHOBAHUS W KPUTEPHH IS KIAacCU(DUKAIIUN
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUH, YCTAaHABIMBATH IPUUMHHO-CIIECTBEHHbIE CBS3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTHUECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEyKTUBHbIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE TPUMEHSATh B MPOIECCE TMO3HAHUS TMOHATHSA (MIPEAMETHBIE U METaNpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
NPUMEHSICMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYCCKUN 3HAK (CMMBOJI 3JICMEHTA),
XUMU4eckass (opmylra W ypaBHEHHE XHMHYECKOW peakiuu — TpPU PEIICHHH Y4eOHO-
MO3HABATENIBHBIX 3a/1a4, C Y4YETOM OTHX MOJEIBHBIX MPEJACTABICHUN BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaEeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBbIX MPOIECCaX U SBJICHUSIX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KAUeCTBE MHCTPYMEHTA IIO3HAHUS, a
TakKe B KadecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaTt, (GOpMyIUpPOBaTh OOOOIICHWS W BBIBOJLI IO pPe3yJbTaTaM IPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIO0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE TPUMEHSThH Pa3IMYHbIC METOJIBI M 3aIIPOCHI TIPU IOMCKE U 0TOOpEe MHPOPMAITUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMIOTHCHHS YICOHBIX U TIO3HABATEIHHBIX 337124
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIHHO BBIOMPATh ONTUMAIBHYIO (QOpMYy TpPEACTABICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOKHBIMA CXEMaMH, JUarpaMMamH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B TpoIllecce Y4eOHON W HCCIeI0BaTENbCKON
JESTSIILHOCTH HH(POPMAIINIO O BIMSHUN TPOMBIIIJICHHOCTH, CEIICKOTO X03SICTBA M TPAHCTIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbIe el CTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxgaeMoll TeMbl, (OPMYIHPOBATH CBOM TMPEIJIOKEHUS OTHOCHUTEIHHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMyUYEeHHBIE PE3yNbTaThl MO3HABATEIBHOMN AESITETHHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 pPEe3yIbTAaTOB BBIMOIHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMbITa, JabOpPaTOPHON pPabOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEILHON U
MCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
OoOLIMX HMHTEPECOB W COIJIacoBaHMs MO3UIUHN (0OCyXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPJAWHAIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh LENH JesITeIbHOCTH, TUIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HaubOonee dD(PQEeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISTh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA AJITOPUTM JEHCTBUHN MpU
BBIMIOJTHEHUH 3aJaHUl ¢ Y4E€TOM TMOJNY4YeHHs] HOBBIX 3HAHMM 00 H3yyaeMbIX OOBEKTaxX —
BEIIECTBAX M PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeéMble B YCIIOBUU 3aJITaHUH.

INPEJIMETHBIE PE3YJIBTATbBI



B cocraBe mnpeaMeTHBIX pE3yNbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJEPIKaHUs,

YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
0o0yJaromMMHUCsT HAy4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeHCTBHH, cnenuduyeckue s
OpeIMETHON 00s1acTh «XUMHS», BUABI JESATEIBHOCTH IO TMOJIYYEHHUIO HOBOI'O 3HAHHUA, €ro
UHTEpIpeTalni, IPpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyalLlUsX.

K xonmy oOyuenust B 8 kijiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IIOHSTHUH: aTroM, MOJIEKYJa, XUMHUYECKHM
3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEIECTBO, CMECh (OAHOPOJAHAS M HEOJIHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas W MOJEKYJspHas Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIPHAsl Macca, MaccoBasi J0Js1 XUMUYECKOTO 3JIEMEHTa B COETUHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KUCIIOTA, OCHOBaHME, COJIb, IEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCICHUS,
XUMHYECKass peakuus, KiIacCU(pUKALMs peaklHuid: peaklud COCIUHEHMs, peaKkLuu
pa3oKeHUs, peakluy 3aMelleHus, peakuu oOMeHa, 3K30- U SHAOTEPMUYECKUE pEeaKluH,
TEIUIOBOM 3 (EKT peakiuu, sIpo aroma, JICKTPOHHBIA CIIOW aToMa, aTOMHAas OpOWUTab,
panuyc atoMa, XMMHUYECKas CBs3b, MOJISpHAas M HEMOJIAPHAs KOBAJEHTHAs CBs3b, MOHHAs
CBS13b, HOH, KATHOH, aHUOH, paCTBOP, MaccoBas J10JIs BEIIEeCTBA (MIPOLEHTHAsE KOHLEHTPALHs)
B PacTBOpPE;

WITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX HMOHATHH U MPUMEHATh 3TH MOHATHS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpAIIECHU;

UCIOJIb30BaTh XUMHUECKYIO CUMBOJMKY JJISI COCTaBICHHs (OpMYJ BEUIECTB U YpaBHEHHI
XUMUYECKHUX PEAKLIUN;

ONpeNeNiATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEAMHEHUSX, CTENeHb
OKHUCJICHHUS DJIEMEHTOB B OWHapHBIX COEIMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
onpeaenéHHOMY KJlaccy CoelMHEeHuH 1o GopmynaM, BUJ XMMHUYECKOH CBSI3U (KOBaJeHTHas U
VOHHAs1) B HEOPIraHUYECKUX COEAVNHEHHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona JI. WM. MeHneneeBa: I€MOHCTPUPOBATH
NOHMMAHWE NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHMX JJIEMEHTOB OT MX
noJsio>keHus B Ilepuoanueckoii cucreme, 3aKOHOB COXPaHEHUSI MAcChl BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4eHUs1, 3aKOHa ABOTajpo;

ONMCHIBATh U XapakTepu3oBaTh TabauuHyto Gopmy [leproanueckoil cucTeMbl XUMHYECKHX
3JIEMEHTOB: pa3iNyaTh MOHATHS «TJIaBHAsI MOATpyMNna (A-rpynmna)» U «11oboyHasi HoArpymnmna
(b-rpynmna)y, manele U G0NbIINE TEPUOABI, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B
tabmune «llepuonuueckas cucrema xumudeckux osnemeHToB J[. M. MenneneeBa» c
YHUCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsij
a1pa, oOlIee YUCIIo 3JIEKTPOHOB U PaCIpeIeIeHHEe UX 10 3JIEKTPOHHBIM CII0SM);
KJIaCCU(UIIUPOBATh XUMHUYECKHE DJEMEHTHl, HEOPraHMYeCKHE BEIeCTBA, XUMHYECKHE
peaxiuu (10 YKUCIy ¥ COCTaBY YYaCTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEIUNIOBOMY 3P dEKTY);
XapakTepu30BaTh (OIMCHIBATh) OOIIME XUMUYECKHE CBOICTBA BELECTB Pa3JIMYHBIX KJIACCOB,
NOATBEPXKasi ONUCAaHWE TpUMEpPaMH MOJIEKYJSIPHBIX YpPaBHEHUH COOTBETCTBYIOLIMX
XAMHYECKUX PEAKIIUM;

IPOTHO3UPOBAaTh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HX KadeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NPOTEKAHUsI XUMUYECKHUX ITPEBPALLICHUM B Pa3IMYHBIX YCIOBUSIX;



BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO JIOJIIO
XMMHMYECKOI'0 JIEMEHTa 10 (OopMyle COeIUHEHHs, MaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKlvH;

MPUMEHSITh OCHOBHBIC ONEpPalMd MBICIUTEIbHOW JEATEIbHOCTM — aHaJIu3 M CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3aIUI0, KIACCH(HUKAIMIO, BBISIBICHUE IPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JUIi M3YYEHHsS] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLHM,

€CTECTBEHHO-HAY4YHbIE METOJIbl IMO3HAHUSA — HAOJIOJIEHUE, H3MEPEHHEe, MOJICIMpPOBaHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh ~ NpaBWIaM  [OJIb30BaHMS ~ XUMHUYECKOW  MOCyAOH U JIaDOpaTOPHBIM
o0opy/soBaHHEM, a TakKe IpaBUjiaM oOOpalleHHs C BElIeCTBAMH B COOTBETCTBUHU C
MHCTPYKLIHUSMHU TI0 BBIIOJHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHUIO H
coOupaHuio ra3000pa3HBIX BEUIECTB (BOJOPOAA U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C
onpeAenéHHON MacCcOBOM [oNlell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IMPOBOAMTH
XUMHUYECKHE IKCIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U KUCIOT C MOMOIIBIO
MHAMKATOPOB (1akMyc, peHondTaiert, METUIOPAHK U IPYTHE).

K KOHLIY O6y‘ICHI/I${ B 9 KJacce MNPpEAMCETHBIC PE3YJIbTAThI HaA 0a30BOM YPOBHC HOJI’KHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKUX TOHATUH: XUMHUYECKHUH SJIEMEHT, aToM,
MOJIEKYJIa, MOH, KAaTHOH, aHMOH, IPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, BaJIEHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTD, CTENEHb OKHUCICHHS, XUMUYECKasi PeaKius, XUMUYEecKasi CBs3b,
TEIUIOBOM  3(QeKxT peakuuu, MOjJb, MOJSPHBIA O0O0BEM, pacTBOp, BJIEKTPOJIMTHI,
HEDJICKTPOJIUTHI,  3JEKTPOJIMTHYECKas  JAMCCOLMALMS, pPEaKIMH HOHHOro  OOMeHa,
KaTaJn3aTtop, XHMHUYECKOe paBHOBeCHE, oOOpaTUMble U HeoOpaTHMble peakluHu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU, OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIECHHUE U
BOCCTAHOBJIEHHE, aJUIOTPOIUs, aM(OTEpHOCTb, XUMHUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAs,
METAJITIMYECKAst), KPUCTAUINYECKash peII€TKa, KOPpO3Us METajuIoB, CIUIaBbl, CKOpPOCTH
XUMHYECKON peaKLyHy, peenbHo gonyctumas konuenTpanus [1/IK Bemectsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUN U IMPUMEHATH 3TH MOHATHUS
IIPY ONMCAHUU BEUIECTB U UX MPEBpAIlECHU;

UCIIOJIb30BaTh XUMHUECKYI0O CUMBOJIHMKY JJISI COCTaBICHHs (OpMYJ BEUIECTB M YpaBHEHHI
XUMUYECKHUX PEAKINN;

ONpPEAEIATh BAJIEHTHOCTh M CTENEHb OKHMCIEHUS XUMHYECKHMX JJIEMEHTOB B COEIUHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONpPeNeIEHHOMY KJIacCy COEAMHEHUN IO
dbopmynaMm, BHA XUMHYECKOW CBsI3M (KOBAJICGHTHAs, WOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3aps] MOHA 10 XUMHUYECKOW (opMmyle, XapakTep Cpeibl B
BOJHBIX pAacTBOpPAax HEOPraHWYECKUX COEIMHEHUH, THUN KPUCTAIMYECKON pPEIETKH
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbica [lepuonnueckoro 3akona [I. Y. MenneneeBa U JEMOHCTPUPOBATh €T0
MOHMMAaHUE: OIMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opMy Ileproanueckoil cucTeMsl
XUMHYECKHX OJJIEMEHTOB: pa3jinuyaTh TOHATUS «IJIaBHas mnoarpynna (A-rpynma)» Hu
«mobounas moarpynmna (b-rpynma)», Manble u  OOJbIIME TMEPHOABI, COOTHOCHUTH
0003HaueHMsI, KOTOpbIE HUMEIOTCS B  MNEPUOIMYECKON  Tabmuie, C  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjapa, oluiee
YUCJIO JJEKTPOHOB M paCHpeiesieHHe WX 0 JJICKTPOHHBIM CIIOSIM), OOBSICHATH O0OIIHe



3aKOHOMEPHOCTH B U3MEHCHHHU CBOWCTB 3JIECMEHTOB M MX COCIUHCHHH B IPEIEIax MaJIbIX
MIEPHUOOB U TJIABHBIX MOJATPYIII ¢ Y4ETOM CTPOCHUS UX aTOMOB;

KJIACCHU(UITUPOBATh XUMHUYCCKHE OSJCMCHTBI, HCOPraHMYECKHUE BEIISCTBA, XHMHUYCCKUE
peakiuu (10 YUCIy U COCTaBy yYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TETIOBOMY (D deKTy,
10 U3MCHEHHIO CTEIICHEH OKMCICHUS XUMUYCCKUX JICMECHTOB);

XapaKTepu30BaTh (OMUCHIBATE) OOIIME U CHEIU(PUICCKIE XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, IOJTBEPXKJIas OIHMCAHHUE IPUMEpPAMU MOJICKYJIAPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUH;

COCTaBJISITh YPABHEHHS JJICKTPOJUTHYCCKOW JIUCCOIMALMKA KHUCJIOT, IIEJI0oYeH W COJIeH,
MOJIHBIC M COKpAIICHHBIC YPaBHCHHS pEaKIMid HOHHOTO OOMEHa, YPaBHEHHS pPEaKIIMid,
MOJITBEPKIAIONIUX CYIIECTBOBAHUE TCHETUYECCKOW CBSI3M MEXKIY BEHICCTBAMH Pa3IMYHBIX
KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh  OKHCIIHMTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIIMA  TOCPEICTBOM
COCTaBJICHUS JICKTPOHHOT0 OajaHca ITUX PEaKIUi;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3JINYHBIX YCIOBUSX;

BBIYHCIISTH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHYECKOTO AJIEMEHTa M0 (POpPMYJIe COCITUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINH;

COOJIFOJIaTh TIPABWIIA MOJIb30BAHHS XUMHUECKOW MOCYI0H | JIaOOpaTOpHBIM 000pYyI0BaHUEM,
a TaKKe TMpaBWiIa OOpaIICHHs C BEIMECTBAMU B COOTBETCTBUU C HMHCTPYKIHSIMH IIO
BBITIOJTHCHUIO JTAOOPATOPHBIX XHMHYECKHUX ONBITOB 110 IIOJIYYCHHIO W COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ra3a);

MPOBOJMTH PEAKIUH, ITOATBEPKIAIONINE KAYSCTBCHHBIH COCTaB pPa3IMYHBIX BEIISCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOOUA-, KapOoHaT-, pocdar-, cumukar-,
cynbdar-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHUS U HOHBI U3YYEHHBIX METAJUJIOB,
MPHUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTENBHOW [AEATeIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, 00OOIICHUE, CHCTEMAaTU3aIlNI0, BBISBICHUE MPUIHMHHO-CIICCTBCHHBIX CBS3CH —
JUTSL M3yYeHUsS] CBOMCTB BEIIECTB M XUMUYCCKUX PEaKIUd, €CTECTBEHHO-HAyYHBIC METOJIbI
MO3HAHUS — HAONIOJCHHe, W3MEpEHUE, MOJEIMPOBAHHUE, HKCIEPHUMEHT (pealbHBId WU
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC

Ne

KoanuyecTBo 4acosB

JaekTpoHHbIe (HU(pPOBbHIE)

W/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero KonTposbHbie IIpakTuyeckue 06PA30BATETBHBIE PECYPCHI
padoThbI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
11 Xumus — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' NPaKTHYECKOM IEATEILHOCTH YeIOBEKA https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.2 BemectBa 1 xumMuueckue peakiuu 16 1 hitps://m.edsoo.ru/7f41837¢
Htoro no pazneny 21
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
bubmuorexa [JOK
2.1 Bosayx. Kucnopon. IToustre 06 okcumax 6 https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
2.2 Bonopona.Ilonsitue o Kucnorax u comusix 8 1 https://m.eds00.ru/7f41837¢
bu6nmoreka [JOK
2.3 Bopa. PactBopsr. [TonsiTHE 00 OCHOBaHHSAX 5 1 1 https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 12 1 1 bubnmnorexa [JOK
' COEIMHEHU I https://m.edso00.ru/7f41837c
Htoro 1o pasneny 31

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx iemeHToB /[. U. MenaeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCJINTEITbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepuonnueckuii 3akoH u Ilepuoanueckas

3.1 crucTemMa XuMudeckux annemeHToB 1. U 7 bubmmorexa [IOK
T https://m.edsoo0.ru/7f41837c
MengeneeBa. CTpoeHue aroma
32 Xumuueckas cBsizb. OKHCIUTEIBHO- 9 1 bubmuorexa [JOK
' BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edso0.ru/7f41837c
Hroro no paszneny 16 bubmorexa LOK

https://m.edsoo.ru/7f41837¢c
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OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68



9 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne ni/m Y —— Beero Konrpoabnsie IIpakruueckne = (uHppoBbIe)
padoThbI padoThI o0pasoBare/ibHbIE
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 Bu6muotexa [JOK
OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 5 bubnnorexa [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 8 0 1 bu6nmorexa LIOK
XUMHYECKHE PEaKIIUU B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro o pasneny 18
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
21 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 4 1 bubmmoreka [JOK
anemenToB VIIA-rpymmsl. ["agoreHs https://m.edsoo.ru/7f41a636
o | o e ; BuGorea 10K
COCITHHCHHS https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 E:tf::?/ﬁi:iiiﬂﬁ/? 412636
COCITUHEHUS
24 onewenton Wanpynm. Sracponn 9 ) 2 buGaorexa LIOK
. https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro 1o pasneny 26
Pa3zgea 3. Merasuiibl M1 MX COeAMHEHU S
. bubnuotexa [JOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsg).ru/7f41a636
3.2 Bakueiiire MeTaibl U UX COSIMHEHUS 16 1 2 Bubmorexa OK

https://m.edsoo0.ru/7f41a636
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Ntoro no pazgeny

20

Pa3znea 4. Xumus U OKpysKaomas cpeaa
4.1 BemectBa 1 MmaTepuaisl B )KM3HU YEJIOBEKa

Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JaTa nzydyenus
Ne Tenma VDOKa K 0 0 0 JIeKTPOHHBbIE HU(POBHIE
n/n yp Beero OHTPOJILHBIE paktudeckue Ilo 0 0BpasoBaTeIbHEIE PeCypChI
padoThI padoThbI iaHy ¢axkry
1 [Ipeamer xumun. Ponbs xumuu B bubnunoreka LIOK
’)KM3HM YesoBeka. Tela U BelecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax 1mMo3HaHUS B 1 bu6nmorexa LIOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
3 «IIpaBwmiia paboThI B 1abopaTopuu 1 bubnnorexa [JOK
U IPUEMBI OOpAILICHHUS C https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHUEM
4 YucTeIC BEIISCTBA U CMECH. 1 bubnunorexa LIOK
CriocoObI pa3zienieHus cMecen https://m.edsoo.ru/ff0d26ca
S| emercnne onecon (rampmicpe | 1 bummorera LIOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIN)»
bu6nmorexa LIOK
6 ATOMBI H MOJIeKYTb1 1 https://m.edsoo.ru/ff0d2a6¢c
P | e e | B LOK
https://m.edsoo.ru/ff0d2be8
9JIEMEHTOB
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa LJOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMu4eckas popMmyia. 1 bubmorexa HOK

BaneHTHOCTh aTOMOB XUMHUYECKUX

https://m.edsoo.ru/ff0d2eae
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9JICMCHTOB

OTHOcHuTeNnbHasA aTOMHAas Macca.

bub6nmoreka IIOK

11 OTtHOCHUTENbHAS MOJIEKYJISIpHAs hitps://m.edso0.ru/ff0d323¢
Macca
12 MaccoBast JoJIs1 XUMHYECKOTO bub6nmoreka [IOK
3JIEMEHTA B COCUHCHUH https://m.edsoo.ru/ff0d350c
13 KonngectBo BemecTBa. Moib. bubnunorexa LIOK
MogsipHast macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue u XUMHUUYECKHIE bubnuoreka [IOK
SIBJICHUSI. XUMHYECKasi peaKilus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
XMMHUYECKHX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOoH COXpaHEHHUS MacChl bubmmoreka [JOK
BeIecTB. XMMHUYECKHE YPaBHEHHSI https://m.edsoo.ru/ff0d3b88
| e o, wacs B LOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
5 | K B LOK
’ https://m.edsoo.ru/ff0d3f34
pa3noKeHus, 3aMeIleHus, OOMeHa)
o | BTy B 10K
) . https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alys 3HaHUI
HHE ¥ CUCTEMAaTH3aIus
20 S{i(l){?dnfieno ieMZ "i'[:pEOHZi;IHLHLIe bubmmorexa LTOK
" https://m.edsoo.ru/00adb33c
XUMHYECKHE TTOHATHUS
Kon bHAs Ta Nel o Tem
21 «§CHT£?:J;B8.2;I )I()I?S/I(I)/Iqaegme o bubmmorexa TIOK
https://m.edsoo.ru/ff0d4290
peaKIrm
Boznyx — cmecsk razos. Cocrtas Butmiorexa [[OK
22 Bo3ayxa. Kucinopon — aneMeHT u

npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e
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dusznuecKkue U XUMUYECKHE
CBOMCTBa KHCIOPOa (PeaKuu

bubnunoreka LIOK

23 OKHCIcHHs, Topenue). [lousTrie 00 https://m.edsoo.ru/ff0d4614
OKcHJax

28 aboparopit n mpovmstenmoon Bubmorera LIOK
TIpimenene KuCIOposia https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ ekt xumMuaeckoit
peaKIyu, TIOHATHE O Bubsmorexa LIOK

25 TEPMOXUMHUYECKOM ypaBHEHUH, hitps://m.eds0o.ru/ff0d4790
9K30- U SHJOTCPMHUYCCKHUX — )
peaKmmsax
TormuBo (HedTh, yroiab U METaH). Buborexa LIOK

26 3arpsi3HeHue BO3yXa, CIOCOObI hitps://m.edsoo.ru/ffod4cda
€ro MpeI0TBPALLCHUS — '
[IpaxTnueckas padora Ne 3 o

27 teme «llomydyenue u cobupanue bubnuorexa [IOK
KHCJIOPO/Ia, U3y4YEHHE ero https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

28 Bonopon — anemeHT u npocroe bubmmnoreka HOK
BeniecTBo. HaxoxeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
CDI/IL’LI/I‘ICCI(I/IC U XUMUYECKUe Bubmorexa LIOK

29 CBOICTBa Bojiopoja. [IpuMeneHune https://m.edsoo.ru/ff0d4ddo
BOJIOpO/Ia m. .

30 [ToHsITHE O KUCIIOTAX U COJISAX bubmmorexa [IOK

https://m.edsoo.ru/ff0d50d2

31 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o BuGmmotexa LIOK

32 teme «[loyduenue u cooupanme https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3YUYEHHUE €0 CBOMCTBY — '

33 MounsipHbIii 00BEM ra3oB. 3aKOH bubmmoreka [JOK



https://m.edsoo.ru/ff0d4614
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ABorazipo

https://m.edsoo.ru/ff0d542¢

Brranciienus 00bEMa, KoJIM4ecTBa

bub6nmoreka IIOK

34 BLIECTRA rasa MO Cro HIBECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo

35 YPAaBHEHUIO PEaKIMU Ha OCHOBE Bu6muoteka [JOK
3aKOHA OOBEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
ra3oB

36 du3nyeckne U XUMUYCCKHE bubnunoreka LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

37 CocraB ocHoBanui. [TonsTue 06 bubnuoreka [{OK
HHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputess.

38 Haceimenabie 1 HEHACHITIICHHBIS bubnuoreka [JOK
pactBopbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[Ipaktuueckas padota Ne 5 o

39 teMe «lIpurorosnenue pacTtBopos bubmuoteka [IOK
C onpeenEHHON MacCoBOM ToJeit https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY

40 KontponbHast pabota Ne2 o reme bubmuoteka [IOK
«Kucnopoza. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342

41 Oxkcuapl: cocTaB, KJIacCUpUKaIus, bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

12 cooitersa smaommam, ocnom bubmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(OTEepPHBIX OKCHJIOB

43 OcHOBaHUS: COCTaB, bubnuotexa [JOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

44 [Tonyyenue u xXumu4eckue bubmuoteka [IOK
CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca

45 Kucnotsr: cocras, kmaccudukanms, but6mmorekxa [IOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2

HOHy‘IeHI/IC N XUMHYCCKHE

bu6nmmoreka LIOK

46 CBOMCTBA KMCIIOT https://m.edsoo.ru/ffOdfee2
g | o) o, B LOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6.
48 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 110 TeMe «OCHOBHEIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCTMHCHHIN
| momes o ey B LOK
. https://m.edsoo.ru/00ad9a50
coeIMHEHU I
50 O06001IeHNEe U CUCTEMATU3AIIHS bubnnoreka [IOK
3HaHUI https://m.edsoo.ru/00ad9cb?2
O00011IeHIE U CUCTEMATU3AIUS
51 3HaHu# 1o TeMe "OCHOBHBIE bubmuoreka [IOK
KJIaCChl HEOPTaHHMYECKHX https://m.edsoo.ru/00ad9cb?2
coenrHeHnin"
o | amporantptors o3 o B LOK
on https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCAUHEHUI
o | meme o e B LOK
i https://m.edsoo.ru/00ad9ffa
O TPYIINAX CXOJIHBIX PJIEMEHTOB
[Tepuonnueckuii 3aKOH U
54 [Iepuonnueckas cucrema bubnunorexa LIOK
XuUMHYeckux 3aementos 1. W. https://m.edsoo.ru/00ada52c
MeHnpeneeBa
55 [lepuospl, TpymIIbI, MOATPYIIIIHI bubmorexa I[IOK
’ ’ https://m.edsoo.ru/00adab2¢
56 Crpoenune atomoB. CocraB bubmuoteka [IOK
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ATOMHBIX AIEP. H3oToms!

https://m.edsoo.ru/00ada342

CtpoeHnue 371eKTPOHHBIX 000JI04eK
aTOMOB 3JIEMEHTOB

bubnunorexa LIOK

57 Iepuonuueckoii cuctemsr J1. 1. https://m.edsoo.ru/00ada6bc
MeneneeBa
XapakTepucTuka XMMHU4YE€CKOT0
58 3JIEMEHTA MO €0 MOJIOKEHHUIO B bu6nmoreka [IOK
[Mepuoanyeckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa
59 JUISL pa3BUTHS HAYKH U IIPAKTUKU. Bbu6motreka [JOK
JI. 1. MenpeneeB — y4&HBbIi, https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxaaHuH
O06001IeHNEe U CUCTEMATU3AIIHS
o | oo e Tepmaarne B 10K
https://m.edsoo.ru/ff0d61c6
XUMHUYECKHUX 31eMeHTOB [I. 1.
Mennemneena"
61 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnnorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
62 HNonnas xumMu4eckas CBsI3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
63 KoBanenTHas nomnsipHas bubmuoteka [IOK
XMMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
64 KoBasienTHas HEnosipHas bubmmnoreka HOK
XUMHUYECKasl CBA3b https://m.edsoo.ru/00adaab9
65 CreneHb OKUCIICHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
66 OkucauTenbHO- bubmuoreka [{OK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adb076
but6mmoreka [IOK
67 OKHUCIUTENIN 1 BOCCTAHOBUTEIIH

https://m.edsoo.ru/00adb076
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68

KontponbHas padota Ne4 o reme
«CTtpoeHue aroMa. XuMUuecKast
CBSI3b»

bub6nmoreka [IOK
https://m.edsoo.ru/00adb486

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



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

9 KJIACC

KoauuyecTBO 4acoB

JaTa usyyenus

Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka
/i yp Beero Konrpoabubie IIpaktuuec | Ilo ITo 06PA30BATENBHBIE PECYPCHI
padoThI KHe padoTbl | IIaHy (dakTy
[Tepuonuueckuii 3aK0OH.
IIepuonnueckas cucrema 1 Bu6muotexa [JOK
XUMHYECKHX d1eMeHTOoB 1. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB XﬁMI/I‘leCKHX 3JIEMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
1 :
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl XUMHUYECKOH CBSI3U U THUIIBI bubnunoreka LIOK
N 1 .

KPUCTAUTHYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme
«[loBTOpEHUE n yrinyonaeHue 1
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 kmacca»
Knaccudukanms xumuaecknx

(vb R bubnuoreka [{OK
peaxiuii mo pa3IuyHbIM 1

MpU3HaKaM

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHATHE O TOMOT€HHBIX 1
U TETEPOreHHBIX PEAKLIUAX

ITonsATHE O XUMHYECKOM

paBHOBecun. DakTopsl,

BIIMSIIOIIHME HA CKOPOCTh 1
XMMHYECKOHN pEaKIuu U

MOJI0KEHNE XUMHUYECKOTO

paBHOBECHS

https://m.edsoo.ru/00adbch0

bubnuoreka [{OK
https://m.edsoo.ru/00adbe9a

but6mmorekxa [IOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTETBHO- 1

but6mmorekxa [IOK



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

BOCCTAaHOBUTCIIBHBIC PCAKIITNHN

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

O0001IeHrEe U cUCTEMaTU3 AU

10 3HAHUH 10 TeMe "XHUMHUUCCKHUE bubnmorexa LIOK
" https://m.edsoo.ru/00adb33c
peaku
1| amcseamtomn, Crmme n onaise Bumorerca IOK
' https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
12 HoHnHbIe ypaBHEHHsI peakui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCJIOT B
13 OCHOBAHHI B CBETE bubnuoreka [IOK
npeCTaBlIeHUN 00 https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JUCCOIHAITIT
XnuMHYeCcKre CBOMCTB 1 B
14 CBeTe H;Cenci:B;elfHﬁaogone Bubmorexa HOK
. https://m.edsoo.ru/00add8b2
AICKTPOJUTUYECKON JUCCOLHAIIIN
15 [TonsiTe o runponuse conen bubmorexa LIOK
https://m.edsoo.ru/00add9d4
16 O06o001IeHre U CUCTEMATU3 AT bubnuoreka [{OK
3HAHUN https://m.edsoo.ru/00addd12
o
17 Ef?:;ziizcglj:ni?gﬁ;ﬁ;};HHX bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a7a4y»
KonTponbnas padora Ne2 o teme
18 «DIIEKTpOIUTHYECKAs bubmuorexa [IOK
nucconmanys. XUMUYECKue https://m.edsoo.ru/00addecO
pEeaKIMK B paCTBOpPaX»
s XapaKTEPUCTUK
19 ?a?II(I)Il?eHin;I/I;I:/I‘{ZCKHae CBOIICTBa bubmmorexa TIOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMeEpe XJopa
20 Xnoposogopon. ConsHas bu6muoreka [JOK

KHCJI0Ta, XUMHYCCKHEC CBOﬁCTBa,

https://m.edsoo.ru/00adel104
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IMOJIYYCHHUE, IPUMCHCHHUE

[IpakTrueckas padota Ne 2 1o

bu6nmmoreka [IOK

21 teme «lonyuere cosHon https://m.edsoo.ru/00ade348
KHCIIOTBI, U3y4eHHE €€ CBOICTB
Boruncnenus no ypaBHeHUsIM
22 XUMHUYECKUX peal}cllll)nﬁ €CJI OQUH Bubmorexa HOK
’ https://m.edsoo.ru/00ade488
U3 pEareHTOoB JIaH B U30BITKE
23 OO6m1as XxapakTeprucTruKa bubmuorexa [IOK
asieMeHTOB VIA-Tpymisl https://m.edsoo.ru/00ade64a
AnnorponHsie MoaH(pUKAIUN
24 cepbl. Haxoxxaenune cepsol u e€ bubnnorexa [JOK
COCIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOWCTBA CEPhI
B TPOCHU
25 ;SIEI(/)IIIZELISES IIfI, ;Hizleqeci’ne bubsmorexa [IOK
o https://m.edsoo.ru/00ade802
CBOMCTBA
KCHJIBI CEPBHI. Has KUCJIOT
26 81/1;1/136@?;2 u )SI?EI/I‘?@CKI/IZHO ) bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHNE
XHUMUYECKUE PEAKIINH, JISKAIIHE
B OCHOBE ITPOMBIIIUIEHHOTO
27 croco0a MoJIy4eHHst CEPHOM bubnuoreka [{OK
KHUCJIOTBI. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEJIMHEHUSIMU CEPBI
BrrunciaeHne MaccoBoil 10U bubnunorexa LIOK
28 .
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTeprucTUKa
aseMeHToB VA-rpymibl. A30T, Bubnnorexa LIOK
29 pacmipocTpaHeHue B IIPUPOJIE,

(busznUecKre 1 XUMUYECKHEe
CBOWCTBA

https://m.edsoo.ru/00adeeab
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AMMuak, ero ¢puznyeckue u

30 XUMHUYECKHE CBOWCTBA, BH6H.HOTeKa HOK
https://m.edsoo.ru/00adf004
MOJTyYCHUE U TIPUMEHEHUE
[IpakTrueckas padota Ne 3 o Bubnmorexa LIOK
31 teme «Ilonyyenue ammuaxka, httos://m.ed /00adf180
. [pS://M.eds00.ru/Ulal
W3y4EHUE €r0 CBOHCTBY
32 A3oTHas Kucio0Ta, e€ GU3nIecKue bubmuorexa [IOK
1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHUS B KQ4eCTBE
33 MUHEPAIBHBIX YI0OpEHUIA. Bbu6moteka [JOK
XUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCIMHECHHSIMU a30Ta
®ochop. Oxeun dochopa (V) u
34 dbocdopHas kucnora, pusudeckue bubmmoreka [JOK
U XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyYeHUE
Hcnonb3oBanue GocdaToB B
35 Ka4yeCTBE MUHEPAIBHBIX bubmmoreka HOK
yaoOpeHuid. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOAHOM cpenbl hochaTamu
T. I HEHHE B
S A Bumaoress LIOK
XI/IMI/I‘{eC’KI/Ie cBoiicTRa https://m.edsoo.ru/00adfd9c
Okcuel yriaepona, ux
| e e, Busmorea 101
' https://m.edsoo.ru/00adfebe
MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM
yriaepona (1V)
38 VYronbHas KUCI0Ta U €€ COTU bubmorexa I[IOK
https://m.edsoo.ru/00ae006c
39 [IpakTnueckas paborta Ne 4 o bu6nunorexa LIOK
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teme "[losydeHue yriiekucioro
raza. KauectBeHHas peakuus Ha
KapOoHaT-NOH"

https://m.edso0.ru/00ae027e

HepBOHa‘IaJ'IBHBIe IIOHATHS 00

bub6nmoreka [IOK

40 OPTAHITHCCIIX BEIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCAMHEHUSX YIJIepoJia
41 Kpemuuii u ero coeguHeHus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
42 Pemenue skcriepuMeHTaNbHBIX bubnnorexa [JOK
3a1a4 1o teMe «Bakneimme https://m.edso0.ru/00ae0bf2
HEMETAJIJIBI M UX COCIUHCHMS
000IIIeHE U CHCTEMATHU3aLIM
43 ?;OHaHI/IHI; 10 TEME ”BamHeﬁmEe buGnuorexa LIOK
. https://m.edso0.ru/00ae0d0a
HEMETaJIJIBI M UX COCIUHCHUS
Kontponsnas padora Ne3 mo teme
44 «Ba;(IiIeITImI/Ie ieMeTaJ‘IJ‘ILI " UX buGnuorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIMHEHUS
OO6m1ast XxapakTepucTruKa
XAMHUYECKHUX DJIEMEHTOB —
45 MeTajIoB. MeTajinueckas CBs3b bubmmotexka [IOK
M METaJUIHYECKas https://m.edsoo.ru/00ae103e
KPUCTaJUINYECKast PELIETKA.
dusznyeckue CBOMCTBA METAILIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
46 DNEeKTPOXUMHUECKUI PsijT bubmorexa LIOK
. https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJIoB
O61u11e cnocoObl MOTyYeHHS
MeTasnoB. CriaBel. BerauciaeHnus
47 [0 YPAaBHEHUSIM XUMHYECKUX buGmnorexa [IOK
. https://m.edsoo.ru/00ae1156
peakIuii, €Ciii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
48 [ToHsiTHE 0 KOPPO3UU METAIIIOB bu6nunorexa LIOK
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https://m.edso0.ru/00ae1278

49 [IlemoyHbIC METAILIBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
50 Okcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
51 Illenoyno3eMenIbHBIC METAJIIbI — bu6nmoreka [IOK
KaJIbLIUI U MarHui https://m.edso0.ru/00ae15e8
52 Bakneiinme coefuHEHNs KaIbLMs buGnuorexa LIOK
https://m.edsoo.ru/00ae15e8
53 JKEcTKOoCTh BOJKI U CIIOCOORI €€ bubnunoreka LIOK
yCTpaHEeHUS https://m.edso00.ru/00ae1886
o | e BuGorra LOK
N i https://m.edsoo0.ru/00aelae8
e€ ycTpaHeHus
55 O00011IeHIE U CUCTEMATHU3AIUS
3HAHUH
. bubnuoreka [{OK
56 Amouninii https://m.edsoo.ru/00aelc64
57 AmdorepHbIe CBOMCTBA OKCHA U bubmuoteka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
58 Keneso https://m.edso00.ru/00ae1d86
59 OKcubl, THIPOKCUIBI U COJTH bubmuoreka [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
60 O0600611eHre U cucTeMaTU3alus
3HAHUH
[IpakTnueckas padora Ne 7.
61 PemreHne skcriepUMEHTAIBHBIX bubmuoreka [IOK
3aja4 1o Teme «Bakueiimme https://m.edsoo.ru/00ae3de8
METaJIbI U UX COCAUHEHUS»
62 Beruncrnenus no ypaBHEeHUAM bubmuoteka [IOK

XUMHNYECKUX peaKHI/Iﬁ, €CJIM OAMH

https://m.edso0.ru/00ae1750
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W3 pEareHTOB JIaH B M30BITKE WIIH
COJICPKUT MpuMecH. Beruncnenus
MAacCOBOM J0JIM BBIXOJa TPOAYKTa
peakiumn

O0001IeHYE U cCUCTEMATU3 AL

63 . 1
3HaHUH
KontponbHas padota Ne4 o teme
64 «BajkHel111e MeTaaabl U UX 1
COEIMHEHUS
65 BemmecTBa u Mmarepuaisl B 1 bu6nmorexa LIOK
[TOBCEHEBHOM KU3HH YEIOBEKA https://m.edso0.ru/00ae3f50
66 XHAMHMUYECKOE 3arpsI3HEHUE 1 Bu6moteka [JOK
OKpYKaroIIel cpe/ibl https://m.edso0.ru/00ae4270
67 Ponb xumum B perieHuu 1 Bbu6moreka [JOK
HKOJIOTHYECKUX MTPOOIEM https://m.edsoo.ru/00ae4270
68 O00011IeHIE U CUCTEMATHU3AIUS 1 bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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