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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM IpPEernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTternu OOydYeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, yCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE COZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO II0CJIE0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3pacTHbIX 0COOCHHOCTEH 00ydJaroluXxcsi, onpeaesieT BO3MOXKHOCTU MpeaMeTa JJist
peanu3anyy TpeOOBaHUM K pe3ylibTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTebHOW MPOTrPaMMBbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHHUS XUMHUU
HA YypOBHE ILeJieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUEe XUMHUH CITYKHUT OCHOBOU [T (POPMUPOBAHUS MHUPOBO33PEHHSI 00YJaIOLIETOCs, €T0
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XHMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEeM YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHOH  y4eOHOH  JEesITeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCHOHATBLHOMN 1A TeNTbHOCTH;

3HAKOMHUT €O CHeUU(UKON HAy4yHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTIO
B3IJI511a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTECTBEHHO- HAyYHOH TPaMOTHOCTH O0YyYaIOIIUXCS;

CHocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAayYHBIM
3HAaHUSM, K MIPUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B 3KOJOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlanHble HampaBiieHHsT B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(PUKON colepskaHus
yueOHOrOo TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorMueckd aJanTUPOBAaHHBIM OTPaKEHHEM
0a30B0il HayKH XMMHHU Ha ONpPeIEIEHHOM JTare e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPraHMYE€CKON XUMHUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOTO
nonxona k e€ mzydeHuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl N0 NPUHIUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWH Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:



— aTOMHO- MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona [[. 1. MenpaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4YEHHMs O CTPOCHHMH aTOMa U XUMUYECKOU CBSI3H;

— MPEACTaBIECHUIN 00 MEKTPOIUTHYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILEHNUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydyeHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpu u3yueHNH XUMUN TPOUCXOIUT (POPMUPOBAHKE 3HAHHIH OCHOB XUMHUECKONW HAYKU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOrO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUNH — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
IPUOOILIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMM M HMX IPUMEHEHMH B Yy4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJIEHHOCTh OOyYEHHUS Ha CUCTEMaTHYecKoe NpuoOIIeHne OOydarolmuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUA,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESTENBbHOCTH, MO3HAHUSA M CaMOINO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OLICHHWBATh SIBICHUS OKPYKAIOIIETO0 MHUPA, UCHOJb3Ys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh MX MpPU pElIeHUH MpoldieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUM JUI BBIPAOOTKU SKOJIOTMYECKH I1EJecCO00pa3HOro MoBeleHHs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKHX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduis 1 HalPaBJICHHOCTU JajbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanms, cocTaBiseT 136 JacoB: B 8 kiacce — 68 wacoB (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIETIO).






COJEPKAHUE OBYYEHUA

8 KIIACC

ITepBoHavajbHBIC XMMHYCCKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
MeTOJIaX MMo3HaHus B XUMUU. YucTeie BelecTBa U cMecu. CriocoObl pasielieHus cMecei.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBA3b KOJIMYECTBA, MACChl U
YHCclla CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacy€rel mo opMmynaM XMMHUYECKUX COCTUHEHHM.

®u3nuecKkue M XHMMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHHA. Kiaccupukamuss XUMHUECKUX PeaKIuii
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpHBIM OO0OPYIOBAaHUEM, M3YUYCHHE W ONMHUCaHWE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNE (PU3NIECKUX (TUIaBJICHNE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUUYECKUX (TOPEHHUE CBEUH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONHMCAaHWE [PU3HAKOB IMPOTEKaHMsS XUMHUYECKHMX peakuuid (pas3jiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkenue ruapokcuaa meau (1) npu
HarpeBaHuu, B3aMMOJeicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenme cnoco6oB
pa3iesieHus CMeceil: ¢ MOMOIIBI0 MarHuTta, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHUIUISIINS,
xpomaTtorpadusi, TMpOBEIEHHWE OUYUCTKA TMOBAPEHHON COJM, HAONIOJCHHE U ONHCAHUE
pe3yJIbTaTOB IPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHe CBOWCTBA (peakluyi TOPEHHUs).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
OpoMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoge. O30H — auioTporHas MOJU(pHUKAIM
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
SHIOTEPMUYECKUE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO AP deKTa, pa3pyLieHne 030HOBOTO CIIOS.

Bomopon — anemeHT M mpocroe BemecTBo. HaxoxkneHwe Bogopona B IMPHUPOAE,
¢u3nyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oayueHus. KucioTel u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble u
HEHACBILICHHBIE pPacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOpOB B NMpUPOJE U B KU3HH
yenoBeka. KpyroBopoT Boawl B mpupoje. 3arpsi3HeHHE NPUPOIHBIX BoJA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuael. Krnaccudukamus OKCHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loslydeHrne OKCuIoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKUE
cBorcTBa KUCHOT. Panx akrusHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

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

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEJICIIEHUE COACPKaHMsl KUCIOpOoJa B BO3yXe, NOJIydeHHue, cCoOupaHue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHIOB M OINUCAaHHE WX CBOWCTB, TOJydYeHUE, COOMpaHWe, PACIIO3HABaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEM pPAacTBOPEHUsS BELIECTB C Pa3MYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOpPa3I[0OB HEOPraHMYECKUX BELIECTB PA3IUYHBIX KIIACCOB,
HaAOJI0/ICHUE M3MEHEHUS OKpacCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuMii HEUTpaIu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUU XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAILIBI, TAJIOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamueckas cucrema xumudeckux odnemeHros [J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoaHas ¢opmbl [lepuomnydeckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI DJIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX suaep. M3oromsl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3meMeHToB [leproaudeckoil cCUCTEMbI
H. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HAyKH U npakTuku. J[. 1. MenneneeB — y4€HbIN U rpakIaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.



Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchbr
OKHCJICHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
IMHKAa C pacTBOpPaMHU KUCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHHE, PEaKIIUU Pa3I0KEHUs, COSIUHEHUS).

Meoscnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUU XUMHH B 8 KJIacCe€ OCYILIECTBIISIETCS
yepe3 HCIIOJIb30BAHME Kak OONIMX eCTECTBEHHO--HAYYHBIX TIOHATHUH, TaK W TOHSTHIA,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHBIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

Ousuka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BELIECTBO, TeJI0, 00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIle.

buonorus: ¢porocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.



9 KVIACC

BemecTtBo 1 XUMHYECKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYeCKHX diemMeHToB JI. .
MengaeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kajlds, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [Iepuondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccugukanus XUMUYECKHUX peakUuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o cxopoctu xumuueckoil peakuuu. IlonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanu3e. lloHarne o XxumuueckoM paBHOBecuU. @DakTOphl, BIHUAIOLIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, 3JEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a JJIEKTPOHHOIO OaJiaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEINEKTPOIUThl. KaTnoHsl,
QHUOHBI. MexaHu3M [IHMCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIHUTHI.

Peakumu nonHoro oOMeHa. YCIIOBHUS NMPOTEKaHUs peaKUii HMOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJEd B CBETE
npecTaBiIeHU 00 3JIeKTpoJUTHYeCKOW auccoruanuu. KadecTBEeHHbIE peaklUyd Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIECTB —
METAJUIOB M HeMeTalloB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
WCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS PA3IUUHBIX
(bakToOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoliecca AUCCOLUALUU
KHUCJIOT, IIeio4Yed U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACNICHHE Tra3a, 00pa3oBaHME BOJbI), OINbITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOpeHHe, peakUuu pas3iokKeHMs, COCAMHEHUS),
pacro3HaBaHHME HEOPraHWYECKUX BELIECTB C IOMOINbIO KAa4eCTBEHHBIX peakUud Ha HOHBI,
pelIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6miass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHue MU (puU3MuUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTallJlaMH,
mienouamu).  XusopoBopopod. ConsiHas KuCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHUE,



npuMeHeHue. JeiicTBrue Xjiopa U XJ0pOBOJOPO/Ia Ha OpraHu3M 4YelioBeka. BaxkHelre XIopuasl
U X HaXO0XJEHHE B IPUPO/IE.

OO6mas xapakrtepuctuka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (PU3MUECKHE CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
ceppl. CepoBonopoa, cTpoeHue, (U3MYECKHe M XUMHYecKHe cBoicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KuCIOTa, (PU3NYECKHEe M XMMHUYECKHE CBOWCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenuduueckue). XUMHUYECKUEe pPEeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IOoiydeHusl CepHO KucioTel. [lpumenenue
cepHoit KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC JOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEeHUsS. A30T, paclpocTpaHeHHe B Npupone, Qundyeckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYEeCKHUe
CBOWCTBA, MoJlydeHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmenenue. KadecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJyuyeHue,
dusznueckue W XUMHYECKHE CBOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
yno0peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAloIEel cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amaoTpornHble MOAUDUKALNN
docdopa, dusznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue ¢ochaToB B KavyecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mas xapaktepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIICHUA. YTJIEepOo/, alUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoje, Gu3ndeckne u XUMUYECKUE CBOMCTBa. Ancopoums. KpyroBopot yriepoaa B mpupoie.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe mpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEINICHUs KJIMMarta, MapHUKOBbIM 3¢ dekT. YronpHas KucioTa U eé
coiu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U INpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHue  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSX YIiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kkuciora). IlpuponHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX NepepabOTKU
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHOJIOTNYECKN BaXKHBIX BEIECTBAX:
KHUpax, OesKax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX Y HEOPTaHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPHUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienus o6 okcuge kpemuaus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTMBITHI,



oTpaxaromue (U3NUecKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEJUHEHHM (BO3MOXHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMIIGHHE C O0Opa3IiaMu XJIOPHIOB (TaJIOTCHHIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHANIOB), HaOMIOJeHHe Tpolecca OOyrauMBaHUS — caxapa TOJ — JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4Y€HHE XUMHUUECKUX CBOIMCTB pa30aBIECHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONOJIeHUE IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (pU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBHIX U POCHOPHBIX YAOOpEHMIA,
MoJlydeHue, coOMpaHue, pacrlo3HaBaHWE W UW3YYCHHE CBOWMCTB aMMHakKa, IPOBEICHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uoOH U U3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJICICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
UCIIOJIb30BAHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENed KPUCTALIMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojiaydeHue, cCOOupaHue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMIICHHE C MPOIYKIUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxnenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUJIOB HAa OCHOBAaHUU HX
nonoxkenus B [lepuonnueckont cucreme xumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBS3b M METAJUIMYECKas KpHUCTAJUIMYECKas
pem€Tka. DJIEKTPOXUMHUYECKUN ps HanpsbDKeHUH MeTaioB. PU3MUEecKUe U XUMUYECKHE
cBoicTBa MeTaiuioB. OOmKe crocoObl MONy4eHUsT MeTayjIoB. [IoHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounble MeTalIbL: NIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B Mpupoje. OPuznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[IlenoyHo3eMenpHBIE METAUIBl MarHuii M KalbLUU: nookeHue B Ilepuoamueckoit
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kaiblusd. BaxkHenme coeauHEHUs
KabIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MeHnneneeBa, CTpOCHHE aTOMa, HaxOXJeHUe B mpupoje. Ousznyeckne u XUMHUUECKHE CBOWCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunasl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMH METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIIOJB30BaHUE BUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCH/IA KAJIBIUs M HATPHUS C BOJOU (BO3MOKHO HCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs Keine3a B
Kucoposie  (BO3MOXKHO — HCIIOJNB30BAaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MAarHUs, KaJIbIUs, ATFOMUHUS, IMHKA, xkene3a (I1) u xenesa



(1), meam (1), HaGMrOICHHE U OMHMCAHHKE MPOIECCOB OKPAIIMBAHUS TIAMCHM MOHAMHU HATPHS,
KaJusl U KaJbliig (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHHUSA U TUIPOKCH/IA IMHKA, PEIIeHHE SKCIIEPUMEHTAIbHBIX 3a7a4 110
TeMe «BakHeHNIMe METaIJIbl U UX COCIMHEHUS.

XuMus M OKpy:xamomas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyIb30BaHUE
BEUIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas momomip Mpu XUMHUYECKHX OXOrax H
OTpaBJICHUSIX.

XVMHYECKOE 3arpsA3HEHUE OKpPY)KAIOILEl cpeibl (MpeaeabHas JOoMyCcTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHasoB (CTEKIIO, CIIaBbl METAJIOB, TOJUMEPHBIC MaTEPHATIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEeHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHI,
SBJISIFOUTUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akKT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHalM3,  CHUHTE3,  Kilaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
paauOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUN  3apsill, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYEeCKHe BEJIMYUHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTeMa, MHHEpaJIbHBIE YIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 00mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMHU U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00yarOIUXCS.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)XKal0T TI'OTOBHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OMNbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHHUs XMMUYECKOM HAyKH B JKU3HHM COBPEMEHHOIo OOILIEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OPMALUEH O MEPeOBBIX JOCTHKECHHUAX U OTKPBITUAX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpaskIaHCKOr0 BOCIUTAHUS:

NPEICTABICHUA O CONMUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE,  KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TIOJIC3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH /1€ATEIbHOCTH IPHU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHX OSKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIY B IPOLIECCE ITON y4eOHOW AEATEITbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MTOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XMMHYECKOW  PEaKIvy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIS
NOHMMaHMUs  CYIIHOCTM HayyHOW KapTHHBI MHpa, NpPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SX UYEIOBEKa C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEoOXoAuMBbIe Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HaBaTENIbHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAaMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHONW M UCCIIEN0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUNH W HENpUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKorojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBmi 0€30MacHOCTH TpU OOpamleHHH ¢ XUMHYECKHMMH BEUIeCTBaMH B OBITY W peabHOMN
KHU3HH,

5) Tpy10BOT0 BOCIUTAHUS:



UHTEpEC K MPAKTUYECKOMY M3Y4EHUIO Mpodeccuil u Tpyaa pa3IuyHOro poja, yBaxeHHue K
TpyAy W pe3yibTaTaM TPYIOBOM NEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
NOPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU
IPOJOIDKEHUS 00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) IKOJIOrHYeCKOr0 BOCTIUTAHMS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MUCTOYHHMKY JKM3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HaHME LIEHHOCTH COOJIIOJICHHSI MpaBUJl 0€30M1acHOIO MOBEIEHUS IIpU padoTe ¢ BElleCTBaMH,
a TAK)Ke B CUTYyaLUAX, YIPOKAIOIINX 310POBbIO U JKU3HU JIIOJEH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PELICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJBTYpBbl, OCO3HaHUA INI0OOAIBHOTO XapaKTepa SKOJIOTMYECKUX MpoOjIeM M MyTeill MX pelieHus
IIOCPEJICTBOM METOJOB XMMUH, SKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaThCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MeranpenMeTHBIX pPE3Yy/IbTAaTOB BBIIEISIOT 3HAYMMbIE Ui (OPMHPOBAHUSA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, MIOTe3a, (akKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMN U3 ATUX MPeAMETOB (pOpMHUPOBATH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOPBIE OOECIIeYHBAOT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU JEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIIEHUS IPU OCBOCHHMM 3HAHMIL:
pPacKpbIBaTh CMBICA XUMHYECKMX T[OHATUH  (BBLIENATH HUX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHIMHU), UCIOIb30BaTh MOHATHUS IS OOBICHEHUS
OTJENbHBIX (DAaKTOB W SBJIEHHH, BBIOMpATb OCHOBAHMUS M KPUTEPUM IS KiaccuUKaLuu
XUMUYECKHUX BEUIECTB U XMMUYECKHUX PEAKIUM, YCTaHABIMBATH IPUYMHHO-CIICCTBEHHBIE CBSI3H
MeXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUECHUS;

yMEHUE NMPHUMEHATh B MpoLecce MO3HAHUS MOHATHS (IpeIMETHbIE M MeTalpeIMEeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuuud — NpU peleHUH YydeOHOo-
MIO3HABATENIBHBIX 3a1a4, C Y4E€TOM OTUX MOJENbHBIX MPEACTABICHUN BBIABIAT U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

YMEHHUE MCIOJIb30BaTh IOCTABIECHHBIE BOIPOCH B KAa4€CTBE MHCTPYMEHTA MO3HAHUsA, a
Takkeé B KayecTBE OCHOBBI Uig (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPTaHM3ALMU M TMPOBEACHHUIO YYEHUYECKHUX
HKCIEPUMEHTOB, YMEHHE HAOI0OJaTh 3a XOJI0OM MPOLIECcCca, CAMOCTOATEIbHO IPOTHO3UPOBATh €T0



pe3ynbTaT, (GopMyIupoBaTh OO0OOHIEHHMS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIHUIO PA3TUIHBIX BUIO0B
¥ GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOIBI U 3alIPOCHI MPH MOUCKE U 0TOOpe MH(pOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YYEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAeNéHHOro THIA, MPUOOpPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJieHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
uHPOpPMALIMKM U WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHON U HCCIeI0BaTEIbCKOM
NEeSITeIbHOCTH HH(POPMAIIHMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe MPUPOJHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

yMEHMsI 3aJaBaTh BOIPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHUU) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEJIOKEHHUS OTHOCHUTEIHFHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl MO3HABATEIBHOMN JAESITEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PEe3yIbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIEPUMEHTa (JIA0OPaTOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI MO WCCICIOBAHUIO CBOHCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
HCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOMIMX MPoOJIeM Ha OCHOBE yuéra
OOIMIMX WHTEPECOB W COTJACOBaHMs NO3MLIUK (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JECHCTBHIA, ONPECIICHIE KPUTEPHUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHUBepcaJibHbIe yueOHbIe T1eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OTPEACTATh LEIH JEATeIFHOCTH, MJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HaBaTeJIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATh NPEJIOKEHHBIN alropuT™M ACUCTBUM NpU
BBHIITOJIHEHUH 33/IaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIHUIX, OIIEHUBATh COOTBETCTBHE TOJIYYCHHOTO pe3ysbTaTa 3asBJICHHOW ILIENH,
YMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPe/laraéMble B YCJIOBUHU 3aaHUH.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3YJNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJNEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (exepanbHONW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC
0o0y4aromyUMUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMM, CHEHU(pHUECKUE JUIs
OpeIMETHON 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DPACKpBIBaTh CMBIC] OCHOBHBIX XMMHYECKHAX TOHSATHI: aTOM, MOJEKYIa, XUMUIECKUH

BJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U



HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJIEKyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJds XHUMHYECKOTO
JJIEeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIATETILHOCTh, CTETICHb OKUCIICHHSI, XUMUYECKasi peaKkins, KIacCu(UKAIHS
peaKkluii: peakliui COCIUHECHUS], PEAKLIUU PA3JIOKEHUS, PEAKIIUN 3aMEIICHUS, PEaKIIUU
oOMeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
MOJISIpPHAsE M HEMOJIsipHAasi KOBAJIGHTHAs CBsi3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast J10J1s1 BellecTBa (MIPOLIEHTHAsI KOHIICHTPAIIMsI) B paCTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUM U MPUMEHSTH 3TH
MOHSITHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJUKY [UJISI COCTaBICHHS (OpPMyT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

OTIPE/ICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHCHHSX, CTENEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COEAUMHEHHH 1o ¢opmynaaMm, BHJI XHUMHUYECKOH CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCIMHECHUSIX;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TEPUOANYECKON 3aBHCHMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
nonoxkeHuss B Ilepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHMSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYSHHsI, 3aKOHA ABOTaJIpo;
OMKCHIBATh M XapakTepu3oBaTh TaOmuuHyro (opmy Ilepuoamueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmoboyHas moxarpynmna (b-rpymma)», Mameie W OONBIIME TIEPUOMABI, COOTHOCHTH
0003HaYCHHSI, KOTOpPBIC UMEIOTCS B Tabmuie «[leprogudeckas cucteMa XUMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB
XUMHYECKHX DJIIEMEHTOB (COocTaB MW 3apsia sapa, oOllee 4YHUCIO SJIEKTPOHOB H
pacrpeiesieHue Ux Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UITUPOBATh XUMUYECKUE DIIEMEHThI, HEOPTaHNUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YMCIy W COCTaBy y4YacTBYIOIIMX B PEAKIMU BEHIECTB, MO TETUIOBOMY
sddexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PAa3TUYHBIX
KJIaCCOB, TOATBEpXKJas  ONMUCAaHWE TPUMEpPaMH  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dJIEMEHTa Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIONIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu;

MPUMEHATh OCHOBHBIE OMNEPALMU MBICIUTEIBLHON AESITENBHOCTH — AHAJINW3 U CUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alHNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JIJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBCHHO-Hay4YHbIE  METOJbl  TO3HaHUS  —  HAOMIOJAeHWe,  H3MEpeHHe,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN );

CleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYyIOoM W  1abopaTopHBIM
o0opy/soBaHUEM, a TaKXkKe MpaBWJIaM OOpAaIleHUs] C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU TI0 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO TOJYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KHCIOPOJA), MPUTOTOBJICHHUIO



pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IlEJoYe U
KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JIakMyc, peHodTanenH, METUIOpaHK U IPyTUe).

K xonuy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMHMUYECKass peakLus, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiyu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTH,
HEDJICKTPOJIUTHI, JJEKTPOJIUTUYECKAs JAUCCOLMAIMS, PEaKUUd HOHHOro OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE pEaKluy,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM(pOTepHOCTh, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETalNIM4ecKas), KpUCTAJUIMYECKas pEIETKa, KOppO3MUs
METaJUIOB, CIIJIaBbl, CKOPOCTh XHMMYECKOW pPEaKLMH, HPEIeSbHO JOIycTUMas
koHneHnTpauus [1JIK BemecTBa;

WIITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TH
HOHATUS NPU ONMCAHUU BELIECTB U UX MPEBPALICHUIA;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMya BELIECTB U
YpaBHEHMH XMMUYECKUX pEaKIHii;

ONpeNeNiATh BAJIEHTHOCTb U CTENEHb OKUCJIEHUS XUMHUYECKUX JJIEMEHTOB B
COEJMHEHUSAX pPa3IMYHOIO COCTaBa, MPHUHAJIEKHOCTb BEIIECTB K ONpEAEIEHHOMY
KJIACCY COCNMHEHHH 1o ¢dopMmyrnam, BUJ XUMUYECKON CBsI3U (KOBaJICHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA [0 XUMHYECKOH
dopmyie, Xxapakrep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THII
KPUCTAJNINYECKOM PeIETKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbica [lepuoanyeckoro 3akona /. . MenzaeneeBa u AeMOHCTPUPOBATh
€ro TIOHUMAaHHE: ONHCHIBATH U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoAarpynna (A-
rpynna)» u «mnobouynas mnoxarpynmna (b-rpynma)», manele W OonblIve MEPUOJBI,
COOTHOCHTb 0003Hau€HHs, KOTOpble HUMEIOTCd B IepUOoAMYEecKOd Talnuie, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsna Aapa, 00IIee YMCiIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (MO YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKLUU BEIIECTB, IO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEW OKUCIICHNSI XUMHUECKHUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUYECKHME XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl OMKUCAHUE IPUMEPaMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUM;

COCTaBJIITh YPABHEHHUS HJICKTPOJUTHUECKON JUCCOLMUAIIMU KUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEaKLUH,
NOATBEPXKJIAIOLINX  CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA 0 (hOpMyJie COSAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON peakinu;

coONrofaTh mMpaBuia IMOJH30BAHUS XUMHUYECKOW TIMOCYJ0M ©  J1abOpaTOPHBIM
obopyIoBaHHEM, a Tak)Ke IpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHHU C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);

MPOBOJUTH PEAKIMH, MOJITBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BEILIECTB:
pacrio3HaBaTh OINBITHBIM HYTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKAT-, CyibdaT-, THAPOKCHUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEILHON NIEITEIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O00O0OIIEHHEe, CHUCTEMAaTHU3aIlMI0, BBISBICHUE MPUIYMHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4yHbIE METOJAbl TO3HAHMS — HAONIOJEHUE, W3MEPEHHE, MOJICJIUPOBAHHE,
AKCTICPUMEHT (PEaIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Kosnn4yectBo yacos DJIEeKTPOHHBIE
JI:;') HaumeHoBaHue pa3jie/ioB Konrpoasr IlpakTuu (uu¢posBbie)
TEM NPOrpaMmabl Bcero  Hble ecKue o0pa3oBaTejibHbIE
! padoThI padoThI pecypchl
Paszpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusi — BaKHas 00J1aCTh BuGmiorexa LIOK
1.1 z;izgiiz;iiz?;;;TeﬂbHoCTH 5 0 2 https://m.edsoo.ru/7f
41837c
YyesoBeKa
BemecTBa 1 xuMuaeckue bubmorexa HOK
1.2 peaki 15 1 0 https://m.edsoo.ru/7f
41837c
Utoro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Bosnyx. Kucnopona. [lonsitue

bubmuorexa [JOK

2.1 06 oKCHIAX 6 0 0 https://m.edsoo.ru/7f
41837c
Bogopoa. Ilonarue o kucinorax bubmorexa [JOK
2.2 8 0 1 https://m.edsoo.ru/7f
1 eomx 41837c
bu6mmoreka [IOK
2.3 ?f}f;i’;;:opbl- Honsue 06 5 1 1 https://m.edsoo.ru/7f
41837c
OCHOBHBIE KJIaCCHI bubmorexa [JOK
2.4 S —— 11 1 1 https://m.edsoo.ru/7f
41837c
Hroro no paszneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux jiementon /1. U.

MemnneneeBa. CTpoenne aToMoB. XuMH4YecKasi CBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu

3.1

3.2

[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKUX dj1eMeHToB /I, M.
MenneneeBa. CtpoeHne aToma

XHUMHU4YECKas CBS3b.

OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f
41837c
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bu6mmoreka [IOK

Wroro no pazneny 15 https://m.edsoo.ru/7f
41837c
bu6mmoreka [IOK

PesepBHOE Bpems 3 1 0 https://m.edsoo.ru/7f
41837c

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 > >
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9 KUIACC

Koau4vecTBo 4acoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB u IlpakTny (undposbie)
n/ Kounrpoabn
TEM NMPOrpaMmMbl Bcero ecKue oﬁpasosaTeJIbele
1 ble paboThI
padoThI pecypchl
Pa3zpnes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuuu
[ToBTOpenue u yriybaenue bubmumoreka [IOK
1.1 3HaHUI OCHOBHBIX Pa3/eioB 5 1 0 https://m.edsoo.ru/7
Kypca 8 Kiracca f41a636
OcCHOBHBIE 3aKOHOMEPHOCTH bubmorexa LIOK
1.2 XUMHUHECKIX peaKiii 4 0 0 https://m.edsoo.ru/7
f41a636
DIIEKTPOJIUTHYECKAS bubmuorexa [JOK
1.3 Jqucconuans. XMMHUECKHE 8 1 1 https://m.edso00.ru/7
peakiiu B pacTBOpax 1412636
Utoro no pazneny 17
Paznen 2. Hemera/uibl 4 MX cOeIMHEHH
OO01mas xapakTepucTHKa bubnnoreka [JOK
2.1 XUMHYECKHX 371eMeHTOB VIIA- 4 0 1 https://m.edsoo.ru/7
rpynnsl. ['ajgorensl f41a636
OO6m1as xapakTepuCcTUKa bubnuorexa [JOK
2.2 XUMHYECKHX 3J1eMeHTOB VIA- 6 0 0 https://m.edso00.ru/7
rpynmsl. Cepa 1 €€ coeJuHEeHus f41a636
RN buGmnoexa LIOK
2.3 FpyraL, Ao, docthop 1 1 7 0 1 https://m.edsoo.ru/7
) ’ f41a636
COCTMHCHUS
et oreemon IVA- buGmnoexa LIOK
2.4 e — 8 1 2 https://m.edsoo.ru/7
’ f41a636
UX COCIUHEHUS
Hroro no paszneny 25
Paznen 3. MeTa/iibl M MX COeMHEHUS
bubmuorexa [JOK
3.1 OO01111e cBOICTBA METAIIJIOB 4 0 0 https://m.edsoo.ru/7
f41a636
3.9 Baxneiinme MeTauibl U UX 16 1 5 bu6mmorexa [IOK

COCOAMHCHUA

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

Hroro mo pazaeny 20

Paznen 4. Xumus u okpyxamomas cpeaa

BerectBa 1 MaTepHainl B JKU3HU bubmorexa HOK
4.1 em . P 3 0 0 https://m.edsoo.ru/7
AcHoBeka f41a636
Wroro mo pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 1 0 https://m.edsoo.ru/7
f41a636

OBIIEE KOJIMYECTBO YACOB I1O0
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IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
Ne KoanuectBo yacos DIeKTPOHHBIE
n/- Tema ypoxa KonTpo Ipaktu  /[ara uudposbIe
- Bceero | JbHBIE yecKkue U3YYeHU s o0pa3oBaTesibH
padoThbI padoThbI ble pecypchl
bubnuoreka
[Ipenmer xumuu. Ponp xumun LIOK
Ee)fuﬂjcii :GHOBeKa. Temnau 1 0 0 https://m.edsoo.r
u/ff0d210c
bubnuoTeka
IlonsTre 0 MeTOaX MO3HAHHUS [HOK
1 0 0
B XUMHH https://m.edsoo.r
u/ff0d227e
IIpakTnyeckas padora Ne 1
«IIpaBuia paéoTnl B bubnuoreka
J1adopaTopuu U NPUEMBI 1 0 1 HOK
odOpaieHus ¢ https://m.edsoo.r
JIaGOpPaTOPHBIM u/ff0d23dc
000py10BaHHEM)
bubnuoreka
YucThie BelecTBa U CMECH. HOK
. 1 0 0
CriocoObI pa3ziesicHus cMecei https://m.edsoo.r
u/ff0d26ca
IIpakTnyeckas padora Ne 2 bubnuoreka
«Pa3nesenne cmeceii (Ha 1 0 1 LHOK
npuMepe 0YUCTKH https://m.edsoo.r
MOBapPEHHOM COJIN)» u/ff0d28c8
bubnuoreka
HOK
ATOMBI 1 MOJIEKYJIBI 1 0 0 https.//m.edsoo.r
u/ff0d2a6c
bubnuoreka
XUMUYECKUE dTIEMEHTHI. 3HAKH
(CUMBOJIBI) XUMHUYECKUX 1 0 0 HOK
S ICMEHTOB https://m.edsoo.r
u/ff0d2be8
bubnuoteka
[IpocTeie U crnoXHBIE HOK
1 0 0
BEIIIECTBA https://m.edsoo.r
u/ff0d2a6c
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ATOMHO-MOJIEKYJISIPHOE

bubauoreka
[HOK

9
ydeHUE https://m.edsoo.r
u/ff0d2d50
3aKOH ITIOCTOSHCTBA COCTAaBa
Bubnuoreka
BellecTB. XUMHUUIECKas
10 ¢dbopmyna. BaneHTHOCTh HOK
aT(f)MO}]; X;/IMI/IIICCKI/IX hitps://m.edsoo.r
u/ff0d2eae
3JIEMEHTOB -
Bubnuoreka
OTtHOCHUTENbHAS aTOMHAs
11 Macca. OTHOCUTENIbHAS HOK
MOHeK’ AbHAs MAcCa https://m.edsoo.r
YBp u/ff0d323c
Bubnuoreka
12 MaccoBas 1011 XUMHYECKOI0 HOK
3JIEMEHTA B COCIUHECHUU https://m.edsoo.r
u/ffod350c
bubaunoreka
13 KomuuectBo BemecTBa. MoJib. HOK
Mornsipaast macca https://m.edsoo.r
u/ff0d5230
bubaunoreka
dusznyecke 1 XUMHUYECKHAE
14 SIBJICHUS. XMMHUYECKasd HOK
cac m' https://m.edsoo.r
peard u/ff0d37fa
bubnuoreka
[Tpu3Haku u yciaoBus
15 OPOTEKAHUSA XUMHUYECKUX HOK
Sa N https://m.edsoo.r
KLU
peardt u/ff0d3al6
bubnuoreka
3aKOH COXpaHEHHS MacChl
16 BelecTB. XUMHYECKUE 10K
ZHGH;M https://m.edsoo.r
P u/ff0d3b88
BrruncieHusa Koau4uecTBa, bubnuoreka
17 MaccChl BEIIECTBA 110 HOK
YpPaBHEHHSIM XUMHUECKHX https://m.edsoo.r
peakuui u/ff0d5708
Knaccudukanms xumuaeckux bubanoreka
18 peakuuii (coequHeHus, LHOK
pa3noKeHusl, 3aMEIICHNUS, https://m.edsoo.r
oOMeHa) u/ff0d3f34
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M. B. JIoMOHOCOB — y4Y€HBIN-

bubauoreka
HOK

19 sHIMKIIoNeauCT. O000IIeHNEe
u :II/ICTeManI?)aHI/I}I 3HaITHﬁ https://m.eds00.1
u/ff0d40c4
KounrpoJabsHnas padora Nel mo EI?IJ(IHOTeKa
20 Teme «BemecTBa u https://m.edsoo.r
XHMHYECKHE PeaKIum» W/Ff0d4290
Bo3ayx — cmech ra3os. bubnumoreka
21 Cocras Bo3ayxa. Kucinopox — HOK
3JIEMEHT U TPOCTOE BEIIECTBO. https://m.edsoo.r
O3on u/ff0d448e
DuU3NYECKUE U XUMUYECKUE bubnuoTeka
99 CBOMCTBA KHCJIOpOJa (peaKkuu HOK
OKHCJICHHSI, TOPEHHE). https://m.edsoo.r
[TousTHe 00 oKcHmax u/ff0d4614
CriocoObl nosryyeHus bubnuoreka
93 KHCIIOpO/ia B 1a00paToOpuu U HOK
MPOMBIIUICHHOCTH. https://m.edsoo.r
[TpumMeHeHue KuciIopoaa u/ff0d497a
TennoBoi 3j1)(1)eKT EuGamorexa
XUMHYECKON peaKIiH, 1IOK
24 MOHATHE O TEPMOXHUMHUIECKOM
ypABHEHMUI, 2K30- 1 https://m.edsoo.r
’ u/ff0d4790
IHJAOTEPMHUYCCKUX PEAKIIAIX
bubnnoreka
Tonnugo (HedTh, yroib u 110K
25 MeTaH). 3arpsi3HeHre BO3ayXa,
cnoco()ibl erIc)> npeaompani[z;m hitps:/m.eds00.c
u/ff0d4c4a
[IpakTuueckas paborta Ne 3 o bubnunoreka
26 teMme «llonydenue n I[HOK
coOupaHue KHCIOPOaa, https://m.edsoo.r
W3YUYEHHE €r0 CBOHCTBY u/ff0d4ae2
bubnunoreka
Bonopox — anemeHt u
27 MPOCTOE BELIECTBO. LOK
HaxomieHie B npupose https://m.edsoo.r
u/ff0d4ddo
bubnuoreka
du3nYecKue ¥ XUMUICCKHE
. [HOK
28 CBOMCTBa BOJOPO/A.

[Ipumenenue Bogopoaa

https://m.edsoo.r
u/ffod4ddo
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bubauoreka

29 I1 LIOK
OHSTHE O KHCJIOTaX U COJIAX https.//m.edsoo.r
u/ff0d50d2
Bbubnuoreka
30 CriocoOsI moTydeHust [HOK
BOJIOPOJIa B J1TAOOpATOPHH https://m.edsoo.r
u/ff0d4ddo
IIpakTnueckas padora Ne 4 bubnumoreka
31 no reme «Ilosryyenue u HOK
co0MpaHue BOOPO/A, https://m.edsoo.r
U3y4YeHHe ero CBOHCTB» u/ff0d4f42
bubanoreka
39 ModsipHbIii 00BEM T'a30B. HOK
3akoH ABoraapo https://m.edsoo.r
u/ff0d542e
Brruncienusa o0béma, bubanoreka
33 KOJIM4YeCTBa BellecTBa rasa 1o LHOK
€ro U3BECTHOMY KOJIMUECTBY https://m.edsoo.r
BEILIECTBA MM 00BEMY u/ff0d55a0
Brruncienus o0bEMOB ra3on bubanoreka
34 10 YPABHEHMIO PEAKMU HA LHOK
OCHOBE 3aKOHA 00BbEMHBIX https://m.edsoo.r
OTHOIIEHUI ra30B u/ff0d5708
bubanoreka
35 dusznyeckre ¥ XUMHUUECKHE LHOK
CBOMCTBA BOJIBI https://m.edsoo.r
u/ff0d587a
bubanoreka
36 CocraB ocHoBaHui. [lonsiTue HOK
00 MHIUKATOPax https://m.edsoo.r
u/ff0d59e2
B .
0J1a KaK paCTBOPHUTEIIb Eu6miotexa
Hacriennsie u
37 HOK
HEHACBIIEHHBIE PACTBOPHI. https.//m.edsoo.r
MaccoBas 10J1 BEILIECTBA B J /ffoa 5b4.f 0 '
pacTBope -
I 0
pakTuyeckasi padora Ne 5 E6morexa
no reme «Ilpurorosiienne ITOK
38 PACTBOPOB C ONpeAeaéHHOM https://m.edsoo.r
MAaCCOBOIi J01€eit u/Ff0d5eba

PacTBOPEHHOI0 BelIECTBA»
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KonTtpoabnas pa6ora Ne2 mo

bubauoreka
[HOK

39 ]T;D;Z:Kmmpou' Bonopon. https://m.edsoo.r
u/ff0d6342
bubnuoreka

OKcHabl: COCTaB,
40 KJIacCU(UKALIUS, HOK
HoMeHKATYPa https://m.edsoo.r
u/ff0d664e
[Tonyuyenue u xummudeckue bubnumoreka
41 CBOMCTBA KMCIIOTHBIX, HOK
OCHOBHBIX U aM(OTepHBIX https://m.edsoo.r
OKCHJIOB u/ff0d664e
bubnuoreka
OcCHOBaHHS: COCTaB,
42 KJIAaCCU(UKALINS, HOK
HoMeHKATYPa https://m.edsoo.r
u/ff0d67ca
bubnuoreka

43 [Tonyuenue u xumuyeckue I[HOK

CBOMCTBa OCHOBAaHMI https://m.edsoo.r
u/ff0d67ca
bubnuoreka

Kucnotsr: cocras,

44 Kiaccudukanms, HOK

HOMeHKTATYDA https://m.edsoo.r
u/ff0dfee2
bubnuoreka

45 ITonyyenue u XuMu4ecKue [HOK

CBOICTBA KHCIIOT https://m.edsoo.r
u/ffOdfee2

Conu (cpennue): bubnuoreka

46 HOMEHKJIaTypa, CIIocOObI [HOK

MOJTYYEHHS, XUMHYECKIE https://m.edsoo.r

CBOIiCTBa u/00ad9474

IpakTuyeckasi padora Ne 6.

Pemenue bubnuoreka

47 IKCIIEPUMEHTAJIBHBIX 32/124 HOK

1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.r

HEOPraHUYeCKUX u/00ad9b7c

coeMHEeH U
bubnuorexa

I'enetnyeckas CBS3b MEKIY
LHOK

48 KJIaCCaMHM HEOPTaHUYECKUX

COeTUHEHUN

https://m.edsoo.r
u/00ad9a50
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bubauoreka

49 O6o0meHue u [HOK
CUCTEeMAaTH3aIvsl 3HAHUH https://m.edsoo.r
u/00ad9ch2
KonTtpoabnas pa6ora Ne3 no bubnuoreka
50 TeMme ""OCHOBHBIE KJIACCHI HOK
HEOPraHM4ecKHX https://m.edsoo.r
coequHeHmit" u/00ad9ela
[TepBbie MONBITKN bubnmoreka
51 KJ1acCU(UKALUU XUMHUYECKUX HOK
aneMeHTOoB. [loHsTHE O https://m.edsoo.r
IpYIIax CXOAHBIX AJIEMEHTOB u/00ad9ffa
[Tepuonuueckuii 3aKOH U bubanoreka
59 [lepuoaunueckas cucrema HOK
XuUMH4eckux 3aementos 1. U. https://m.edsoo.r
Meneneesa u/00ada52c
bubnuoreka
53 [Iepuonpl, rpynisl, HOK
HOJITPYIIITBI https://m.edsoo.r
u/00ada52c
bubnuoreka
54 Crpoenue atomoB. Coctas HOK
aTOMHBIX sep. M3oTormsl https://m.edsoo.r
u/00ada342
CtpoeHue 31IeKTPOHHBIX bubnuoreka
55 0007109€K aTOMOB AJIEMEHTOB [HOK
[epuonnveckoit cuctemsr [, https://m.edsoo.r
. MenneneeBa u/00adabbc
XapakTeprucTuKka XUMHUECKOTO bubnnoreka
56 3JIEMEHTA MO0 €T0 MOJ0KEHUIO [HOK
B [lepuomuueckoii cucreme /. https://m.edsoo.r
. MenneneeBa u/00ada824
3nauenue [lepuonnyeckoro
bubnuoteka
3aKOHa Ui Pa3BUTHUS HAYKH U
57 npaktuku. J[. 1. Menzaenees 10K
— yuénbiit, nexaror u https://m.edsoo.r
’ u/00ada96e
rpaxJIaHuH
bubnuoreka
DIIEKTPOOTPHULIATENTBHOCTh
[HOK
58 aTOMOB XUMHMUYECKHX

9JICMCHTOB

https://m.edsoo.r
u/00adaah8
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bubauoreka

59 HNonHas xumudeckas CBSI3b 1 HOK
https://m.edsoo.r
u/00adac34
Bubnuoreka

KoBasienTHas nosnsipHas HOK
60 1
XAMUYECKasl CBIA3b https://m.edsoo.r
u/00adaab8
Bubnuoreka
KoBasienTHas HenonspHas HOK
61 1
XAMUYECKasl CBIA3b https://m.edsoo.r
u/00adaab9
bubnuoreka
LHOK
2 1

6 CreneHp OKUCIEHUS https://m.edsoo.r
u/00adae?28
bubnuoreka

OKHCIUTEIBHO- LHOK
63 1
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.r
u/00adb076
bubnuoreka
Oxkucnurenu u HOK
64 1
BOCCTaHOBUTEIIN https://m.edsoo.r
u/00adb076
bubnuoreka
KonTpoabsnasi padora Ne4 mo LIOK
65 Teme «CTpoeHue atoma. 1 i
X https://m.edsoo.r
HMHUYECKasl CBA3b» 1/00adb4s6
Bbubnuoreka
66 PezepBHblit ypok. O0001IeHNE 1 LTOK
U CUCTEMATHU3AIMs 3HAHUH https://m.edsoo.r
u/00adb33c
. bubnunorexa
PesepBubIiil ypok. O606111eHIE 110K
67 M CUCTEMATH3AaIUs 3HAHUH. 1
- https://m.edsoo.r
TOroBasi aTrecTamus 1/00ad9och?
bubanoreka

68 PeseprubIiil ypok. O60061eHIE 1 [HOK

U CHUCTEMATHU3alUsI 3HAHUI https://m.edsoo.r
u/ff0d61c6
OBIIEE KOJIMYECTBO YACOB T10 68

MMPOIr'PAMME
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9 KUIACC

Ne KoaundecTBo uacoB DIeKTPOHHBIE
Tema ypoka Konrpo Ipaktu  /[ara uugposBbIe

n/ Bcero  JbHBIE YecKHe u3ydyeHuss  00pa3oBaTeJbH

n padoThI padoThI bIe pecypchl
[Tepuonuueckuii 3aKoH. bubanoreka
[Tepuonuueckas cucrema 1 0 0 LHOK
XuMHu4eckux 3nementos 1. U. https://m.edsoo.r
Meneneena u/00adb59e
3aKOHOMEPHOCTH B U3MEHEHHUH bubnuoreka
CBOMCTB XMMHYECKUX 1 0 0 LHOK
AJIEMEHTOB TIEPBBIX TPEX https://m.edsoo.r
MIEPUOJIOB u/00adb6b6
Knaccudukanms u bubmorexa

[HOK

HOMEHICIATYPa L 0 0 https://m.edsoo.r
HEOPraHMYECKUX BEIIECTB 1/00adb7e2
Bunbsl xumudeckoi cBs3U U bubamorexa
THITBI KPUCTAJUTMYECKUX 1 0 0 ﬁ?j; 1m.edsoo.r
peméTox u/00adbact
BxoaHasi KOHTPOJIbHASA
pabora Nel mo Teme
«IloBTOpenue u yriryojaeHue 1 1 0
3HAHUM OCHOBHBIX pa3/iejioB
Kypca 8 kiacca»
Knaccudukanus Xumuaeckux BHO6£HOTeKa
peakuuil o pa3IuYHbIM 1 0 0 ﬁ[tps: 1m.edsoo.r
MpU3HAKaM w/00adbch0
[TonsTHE O CKOpOCTH bubnmoreka
XUMHUYECKOHN peaKInu. 1 0 0 [HOK
[ToHsITHE O TOMOTEHHBIX U https://m.edsoo.r
TeTePOTeHHBIX PEaKIUIX u/00adbe9a
[TonsiTHE O XMMUYECKOM
paBHOBecuH. DaKkTOpHI, bubnuoreka
BIIMSIIOIIME HA CKOPOCTh 1 0 0 HOK
XUMHYECKON peakinu U https://m.edsoo.r
MOJIOKEHUE XUMHUECKOTO u/00adc28c

PaBHOBCCUA
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bubauoreka

9 OKuCIUTENBHO- HOK
BOCCTAHOBUTEJIbHBIE PEAKIINU https://m.edsoo.r
u/00adcade
. bubnunotexa
Teopus 2IEKTPOIIUTUYECKON
10 nqucconnanuu. CHUIbHBIE U LOK
Cl1a0bIC IIEKTPOTUTHI htips://m.eds00.r
u/00adcd68
bubnuoreka
. LHOK
11 HoHnHbIe ypaBHEHHs peakui https://m.edsoo.r
u/00add448
XUMHYECKHE CBONCTBA KHUCIIOT
1 OCHOBaHHUHU B CBETE bubmmorexa
12 IpeicTaBIeHU 00 oK
AIIEKTPOTUTHIECKOMN https://m.edsoo.r
u/00add5d8
JUCCOITHAIITN
XHUMHYECKHE CBOMCTBA COJIECH B bubnuoreka
13 CBETE MpeICTaBICHUN 00 [HOK
JIEKTPOTUTHIECKO https://m.edsoo.r
JUCCOLIAAIIAN u/00add8b2
bubnuoreka
14 [TonsiTue o runponuse conen LOK
https://m.edsoo.r
u/00add9d4
bubnuorexa
15 O06001IeHre U CUCTEMaTU3 A [HOK
3HaHUH https://m.edsoo.r
u/00addd12
IIpakTnuyeckas padora Ne 1. LBII/IO6£HOT6K3
16 «Pemenne
IKCIMEPUMEHTATLHBIX 3212a9» https://m.edsoo.r
u/00addbfa
KounrpoabHnas padora Ne2 mo bubnuoreka
17 TeMe «JIeKTPOTUTHYECKAS [HOK
aucconHanus. XuMuuecKne https://m.edsoo.r
PeaKkuuHu B pacTBOPax» u/00addecO
bubnmoreka
OO6mrast XxapakTeprucTruKa
LHOK
18 rajoreHoB. XMMHYECKHE

CBOICTBA Ha IPUMEPE XJI0pa

https://m.edsoo.r
u/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

Xnoposogopoxa. ConsHas bubnuoreka
19 KHCIIOTa, XUMUYCCKHEC HOK
CBOWCTBA, MOJyYCHHE, https://m.edsoo.r
pUMEHEHHE u/00adel04
IIpakTnyeckas padora Ne 2 bubnuoreka
20 no teme «Ilosyuenne HOK
COJISIHOW KHMCJIOTBI, H3y4YeHne https://m.edsoo.r
€€ cBoiiCcTB» u/00ade348
Beruncienus 1o ypaBHeHUIM bubnumoreka
21 XUMHUYECKUX PEAKIUH, €CIIN HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.r
M30bITKE u/00ade488
bubnuoreka
OO01mmas xapakTepuCcTHKa [HOK
22
aseMeHTOB VIA-Tpymisl https://m.edsoo.r
u/00ade64a
AnnorponHbie MoaH(pUKAIUN bubimoreka
93 cepel. HaxoxieHue cepsl u €€ HOK
COCIMHEHUH B IPUPO/IC. https://m.edsoo.r
XMMUYECKUE CBOWCTBA CEPBI u/00ade64a
bubnuoreka
CepoBoiopo/i, CTpOeHHE,
24 (bU3UYECKHEe U XUMHUYECKUE LHOK
. https://m.edsoo.r
croneTEa u/00ade802
Oxkcunbl cepsl. CepHas bubnuoreka
o5 KHCJI0Ta, (PU3NYecKue u [HOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.r
pUMEHEHHE u/O0adea28
XUMUYECKUE peakilnu,
JIeKallre B OCHOBE
bubnnoreka
MIPOMBIIIJICHHOTO CII0c00a
26 IIOJIy4EHUS CEPHOM KUCIIOTHI. LOK
XUMHUECKOE 3arps3HEHKE hitps://m.edsoo.t
. u/00adec8a
OKpY Karomien cpeabt
COCMHEHUSIMH CEPhI
bubnnoreka
97 Brruncnenune MmaccoBoil Joiu HOK
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.r
u/00adec8a
OO01mmas xapakTepucThKa bubnnoreka
28 aneMeHToB VA-rpymibl. A30T, [HOK

pacnpoCTpaHCHUC B IIPUPOJL,

https://m.edsoo.r
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¢buznyeckue 1 XUMHUECKUE

u/00adeeab

CBOMCTBA
bubnuoreka
AmMHaK, ero Gu3nvecKue u LOK
29 XHUMHYECKHE CBOMCTBA,
MOJIy4CHUE U IPUMEHECHUE hitps://m.2ds00.t
u/00adf004
IIpakTuyeckas padora Ne 3 bubnuoreka
30 no teme «Ilonyuenue HOK
aMMHaKa, H3y4eHue ero https://m.edsoo.r
CBOWCTB» u/00adf180
. bubnuoreka
A30THas KUCIOTa, €€
31 (bU3UYECKHEe U XUMHUYECKUE LOK
cBoHCTRA https://m.edsoo.r
u/00adf306
Hcnonp30oBaHre HUTPATOB U
CoJICii aMMOHUS B KQUECTBE bubimoreka
32 MUHEPATBHBIX YIO0OPEHHIA. HOK
XUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.r
OKpYKaroIen cpebl u/00adf518
COCITMHEHUSMH a30Ta
dochop. Oxeua pocdopa (V) bubnuoreka
33 u hochopHas KUCIIOTa, HOK
(bu3nYecKre U XUMHUECKUE https://m.edsoo.r
CBOMCTBA, MOJYYCHUEC u/00adf68a
Hcnons3oBanue pocdaros B bubnuoreka
34 KauyeCTBE MUHEPAIIBHBIX [HOK
ynoOpeHui. 3arpsi3HeHne https://m.edsoo.r
NPUPOIHON cpelbl pocaTamu u/00adfc20
bubnnoreka
Yrnepon, pacnpocTpaHeHue B
35 npupoje, puzndeckue u Hox
XHMHYECKHE CBOMCTBA hitps:/m.eds00.c
u/00adfd9c
Oxkcupl yriaepojaa, ux Euamorexa
(busznuecKkrue 1 XUMUYECKHe
36 CBOMCTBA. DKOJIOTHYECKHUE LOK
po0JIEMBbI, CBA3aHHBIE C hitps://m.edsoo.t
’ u/O0adfebe
okcuaoMm yriepoaa (1V)
bubnuoreka
37 VYronbHast KUCHOTA U €€ CONU LOK

https://m.edsoo.r
u/00ae006¢c
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IIpakTnyeckas padora Ne 4

" Bbubnuoreka
no reme "[loyyenue LIOK
38 YIVIEKUCJI0T0 ra3a. .
https://m.edsoo.r
Ka4yecTBeHHasi peakuusi Ha 1/00ae027¢
KapOoHaT-uoH"
bubnuoreka
[TepBoHavabHbBIE MTOHATHUS 00 LIOK
39 OpraHMYEeCKHUX BEIIECTBAX KakK
OI;OC,I[I/IHGHI/I}IX yriaepoja https://m.edsoo.r
u/00ae054¢
bubnuoreka
. LHOK
40 Kpemuuii u ero coequnenust https://m.edsoo.r
u/00ae080a
IIpakTnueckas padora Ne 5.
Pemenne bubnmmoreka
41 IKCNEPUMEHTAIBHBIX 32124 LHOK
no teme «Baskneiimmue https://m.edsoo.r
HEMETAJLIbI M UX u/00ae0bf2
coeTMHEH U
Kontponbnas padota Ne3 mo LBII/(I)(SIJ(IHOTGM
42 TeMe «BaxkHele HeMeTalbl
1 HX COGIHHCHMSDY https://m.edsoo.r
u/00ae0el8
OOm1ast xapaKTepUCTHKA
XUMHUYCCKUX DJIEMEHTOB — Bu6miotexa
MeTasIoB. MeTamnueckas 10K
43 CBSI3b Ml METaJUTMYCCKAs
. https://m.edsoo.r
KpHCTananeCKa;i peréTka. 1/00ae103¢
dusnyeckue CBOMCTBA B
METaJIJIOB
XuMHYECKUE CBOMCTBA bubnmoreka
44 METAJLJIOB. [HOK
DNEeKTPOXUMHYECKHUH PsiT https://m.edsoo.r
HaIpPsDKEHUN METAIITIOB u/00ael1156
OO6mme crmocoOb! MOTyYeHUs
MeTaiioB. CIjiaBbL. bubnmoreka
45 Beruucnenus no ypaBHeHHSIM HOK
XUMHUYECKUX PeaKIUid, eClin https://m.edsoo.r
OJIUH U3 PEAr€HTOB COJICPKUT u/00ael1156
IpUMeECH
46 [TonsTHE O KOPPO3UH bubnuoreka

METAaJIJIOB

LIOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

https://m.edsoo.r

u/00ael278
bubnmoreka
HOK
a7 II{enouHbIe METAIIITBI https://m.edsoo.r
u/00ae14b2
bubnuoreka
48 OKcuIbI ¥ TUAPOKCUIBI HATPUS LHOK
U KaJus https://m.edsoo.r
u/00ael4b2
bubnuoreka
49 [llenoyHO3eMEIbHBIC METAJLIBI LHOK
— KaJpLIM{ U Marduit https://m.edsoo.r
u/00ae15e8
bubnuoreka
Baxkuelnue coequHeHns LHOK
50
KaJIbIIHsI https://m.edsoo.r
u/00ael5e8
51 O06001IeHNEe U CUCTEMATU3ALIHS
3HAHUH
bubnmmoreka
59 ZK&cTKkoCTh BOJKI U CIIOCOORI €€ HOK
yCTpaHEHUs https://m.edsoo.r
u/00ae1886
bubnmmoreka
[IpaxTuueckas padora Ne 6 o LIOK
53 teme "JKEcTKOCTh BOJBI U
METOTH 68 YCTpaHerm,, https://m.edso0.r
u/00aelae8
bubnuoreka
. [HOK
>4 ATIOMIHHH https://m.edsoo.r
u/00aelc64
bubnuoreka
55 AmdorepHbIe CBOMCTBA OKCHIA [HOK
Y THUJIPOKCHIA https://m.edsoo.r
u/00aelc64
bubnuorexa
[HOK
56 Keneso https://m.edsoo.r
u/00ae1d86
57 Oxkcuabl, THAPOKCUIBI U COJH bubnnoreka



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

xenesa (1) u sxemnesa (111) [HOK
https://m.edsoo.r
u/00ae35e6
58 O060011IeHNEe U CUCTEMATU3 AL
3HAHUI
IIpakTuyeckas padora Ne 7. E6miorexa
Pemienne LIOK
59 IKCNEPUMEHTAIBHBIX 32124 https://m.edsoo.r
no Teme «BaxHeiiiune u/00ae3des
MeTAJLJIbI H MX COeTUHEHMsD»
BbruncieHus no ypaBHEHUAM
XUMHYCCKHUX PEAKIIHH, SCIIN
bubnuoreka
OJIMH M3 PEarcHTOB JaH B 10K
60 M30BITKE W COJIEPIKUT https://m.edsoo.r
HpHMGC%:BBFHwHeHHﬂ 1/00ae1750
MacCOBOM JI0JIU BbIXO/a
MIPOJYKTA PEaKIIuu
61 O000I11IeHIE U CUCTEMATHU3AIUS
3HAHUI
KounrtpoJabHnas padora Ned4 mo
62 TeMe «BaskHeilinme MeTaJLIbI
M UX COCTUHEHHSD
bubnmmoreka
BemectBa u marepuassl B
63 IOBCEIHEBHON KU3HU ﬁﬁ;; 1m.edsoo.r
YyeJIoBeKa 1/00ae3f50
bubnmmoteka
64 XUMUYECKOe 3arpsi3HeHne [HOK
OKpYIKaroIien cpebl https://m.edsoo.r
u/00ae4270
bubnmmoteka
65 Ponps xumuu B pemieHnn [HOK
HKOJIOTHYECKUX MPOOIEM https://m.edsoo.r
u/00ae4270
bubnmoreka
66 PesepBHblit ypok.. O6001eHne [HOK
Y CHCTEMAaTH3alis 3HAHH. https://m.edsoo.r
u/00ae0dOa
bubnuorexa
67 HToroasi KOHTPOJIbLHASA LIOK

padora

https://m.edsoo.r



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

u/00adb33c
bubanoreka
PesepBubIil ypok. O60061eHIE [HOK
68 N 1 0 0
U CUCTEMATU3ALMA 3HAHUN https://m.edsoo.r
u/00ad9ch2
OBIIEE KOJIMYECTBO YACOB 68 5 7
I10 TTPOTPAMME



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3narenscTBO «lIpocBemenune»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKHOHEpHOE

O6H.I€CTBO ((HSI[&T@J'IBCTBO «HpOCBeHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Toypounsie pa3paboTku

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK

https://m.edso0.ru/7f41837






