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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO o00Imero oOpa3oBaHHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusl, PEACTABICHHbBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (ermepanpHOil pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIIECTIIIUU MPENOJaBAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuU Aa€T MNPEJCTABICHUE O MEsAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHUH, ONPEAENSAET KOJUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XHUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpPEAeNISIET BO3MOXKHOCTH TMpeaMeTra s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOW JEATEIBbHOCTH OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHUPOBO33PECHUS
o0Oy4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMupoOBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
AKCTIIEPUMEHTAIBHBIX M HCCJIEIOBATEILCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarONTXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlaHHbIe HampaBjieHUS B OOy4YEHHWH XHUMHH OOECTICUMBAIOTCS Crelu(uKon
CoJIep)KaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CHCTEMbI IEPBOHAYAJIBHBIX MOHATUH XHUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUI O XUMHYECKOM JIEMEHTE U BEIIECCTBE M CUCTEMBI ITOHSITUI O XUMHUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3U;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckrue 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIIEAOBATEIHFHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJHSAS (QYHKIUM OOBSCHEHUS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX TMpeaMeToB: «OKpyKalIui Mup»,
«buomnorus. 5-7 knacce» n «dusnka. 7 Kinacc.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHNHM K HAy4YHbIM METOJaM II03HAHUS MPU HU3YYCHHHU BEIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHun XMMHM Ha YPOBHE OCHOBHOT'O 0OOIEro 0Opa3oBaHUsSI BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHe ycloBHUil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

—pa3BUTHE MOTUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTasisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEeraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JIE€MEHThl. CHUMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOcCHUTENbHAas aTOMHas Macca.
OTtHOcHTENBHA MOJEKYJISIpHAs Macca. MaccoBast JOJII XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHNUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COECIMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKash peakys U €€ MPU3HAKY.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHEeHUA. Kiaccudukanus
XUMHUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMH, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHKWE MPU3HAKOB IPOTEKAHUsS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJeHCTBHE Kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHUE CIOCOOOB PA3JEeNICHHs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MpoBEACHNE OUYUCTKH MOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEeKYII
(I1IapOCTEePKHEBBIX ).

BaxxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (u3Hueckue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Okcunabl. [lpumenenue xkuciopona. CrocoOsbl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alyIoTpoIiHas MOIU(UKALNUS KHCIOPO/Ia.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucmoTsl u conu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOALI. OCHOBaHHUS.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyromue (OCHOBHBIE, KHUCJIOTHbIe, aM@oTepHbe) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TomyyeHrne ocCHOBaHUI.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM W YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIO/ICHUE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHHUE BHIEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3yuyeHue B3aumojeicTBua okcupga menu (II) ¢ pacTBOpoM CEpHON KHUCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IHepuoauueckud 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3ytoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Teproanueckoii cucrembl xumuueckux 3nemeHToB . . MenneneeBa. Ileprnoast
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl [[. U. MenaeneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€M MPU HM3YyUYEHWHM XHMHH B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHME KaK OOIMWX eCTECTBEHHO--HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO01mue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (hakT, TMUIOTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPECHHUE, MOJICNb, SIBICHHE.

®dusnka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH],
W30TOIBI, PAJMOAKTHBHOCTh, MOJIEKYJa, dJIECKTPUUCCKUNA 3apsii, BEIIESCTBO, TEIO,
00BEM, arperaTHoe COCTOSHHEC BEIIECTBA, ra3, (U3UYCCKUE BEIMYMHBI, ¢IUHHIIBI
WU3MEpeHHUsI, KOCMOC, TUTAaHETHI, 3B&3/161, COHIIC.

buomnorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHUUYECKUX OJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaiausA, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBMHM C IIOJIOKEHHUEM DJJIEMEHTOB B Ilepumomnueckon
CUCTEME U CTPOEHHEM UX ATOMOB.

CrpoeHne BelecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEUIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 pa3InYHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO



Y4aCTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe 0 TOMOTE€HHBIX U TeTEePOreHHBIX
peakuusax. [lonsatue o karanuze. [loHsiTHE 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEaKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHUI
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HUCIOJB30BAaHUEM METOJA
AJIIEKTPOHHOTO OajaHca.

Teopus INEKTPONTUTUIECKON TUCCOUUALMHI. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMH
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cloBus MPOTEKAHUS peaKuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE WOHHBIE YypaBHEHUSA peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMW W COJIeM B CBET€ TMPEJACTABICHUN 00 JIIEKTPOJIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiiii Ha MOHBL. [IOHSITHE O TMAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETa/uIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE IIICKTPOMPOBOTHOCTH
pacTBOPOB BEUIECTB, IIpoLecCa JIUCCOLMALIMM KHCIIOT, MIEJIOYEeW U  COJIeH
(BOBMOKHO  WCIOJIb30BAaHME BHUACO MaTE€pUaNiOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKKM  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peaklnHu pasyIoKEHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, peIlIeHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl 1 MX coeIMHEHU S

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpHUMEPE  XJOpa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOJOpPOJA Ha OPraHu3M 4YejoBeKa. BakHeilline XJopuabl U HUX
Hax0XJICHUE B MIPUPOJIE.



OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(MHUKAIINN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoliopoJ, cTpoeHue, (u3NYecKue u
XUMHUYecKkue cBoMcTBa. OKCHUIIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHUIIOB.
Cepnass kmciota, (Qu3nueckne ¢ XUMHUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W CrhenupuiecKkne). XHWMHUYECKHE pPEaKInH,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHOcO0a MOJYYEHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil kucnoThl. Cosivi CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cyibdar-uon. HaxoxaeHue cepbl U €€ COEIMHEHMHA B TMpuUpojie. XUMHUYECKOE
3arpsI3HCHHE OKPYKAIOIICH Cpeabl COCIWHCHHUSIMH Cephbl (KHCIOTHBIC JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MIPEAOTBPAILICHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
bu3nYecKue U XUMHIECKHe CBoicTBA. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3MYecKue 1 XUMUYICCKHE CBOMCTBA, OMydYeHHE U puMeHeHue. Conu aMMOHUS,
X (U3NYECKUE U XUMUIECKHAE CBOMCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ MoJydeHHe, (GU3HUYEeCKHEe U XHUMHYECKUE
CBOiicTBa (00OIME Kak TMpPEJCTaBUTENS KJlacca KHUCIOT U crherudpuyecKue).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHS B KadeCTBE MHHEPATbHBIX
yao0peHuil. XUMUYECKOE 3arps3HEHUE OKPYIKAOIIECH Cpeibl COCTMHCHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHbie Moaudukamuu (ochopa, GUNUECKHE W XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciaora, Pu3nIecKue U XUMUIESCKHE CBOMCTRA,
nosydyenue. Mcnonas3oBanue GpocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YTJEpOj,  aJUIOTPOITHbIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3MYecKue W XWMHUYECKHE CBOMCTBA, JCHCTBHE HA JKHBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yraepona (IV), rumorteza rmo0anbHOTO TOTEIUICHUS KJIMMAaTa, TMaPHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HYECKHe U XMMHYECKHUE CBOMCTBA,
MOJIydeHUE W TNpUMEHEeHHWe. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHa"aNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Tra3, HEPTh),



OPOAYKTHl UX TepepaboTku (O€H3WH), UX pOJib B OBITY U MPOMBIILJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KMpaXx, OeKax, yriieBogax — U ux
poJiMi B JKH3HM YeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCIUHEHHUI.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBONCTBA, MOJYy4YCHHE W
npuMenenue. CoenuHeHus: KpeMHusi B mnpupojge. OOuue mpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCIOJb30BAHUE B
ObITY, B IIPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eTOH, kene300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3ll0B HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOJIOJCHUE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpaKallue (QU3NYECKHUEe W XHMHUYECKHE CBOMCTBA
TaJOT€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJB30BaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmiaMu  ceppl MU €€  CcOeAUHEHUSIMU  (BO3MOKHO  HCIIOJB30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa IMoj JACUCTBHEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha cyJbdar-
MOH M HaOJI0JeHUE NpH3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3UUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEHUH, MoTyUueHue,
coOuMpaHue, pacro3HaBaHWEe U M3YyYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
Ka4ueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOIEMCTBAE KOHIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAHWE  BUJEOMATEpPHAIIOB), U3y4eHUE  Mojelen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MojydeHue, coOupaHue, paclo3HaBaHUE M U3yUEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/ICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aza4 1o reme «BakHele HeMeTaliIbl 1 UX COSIUHEHUSY.

MeTtasnibl 1 MX COeUHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHuss B Ilepumommueckon cucreme xumudeckux snemeHtoB [, .
MenneneeBa u cTpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTrayindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUH  pAl



HanpsOKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oouue
criocoObl mosydeHus wMeTtaioB. [loHsTHE O KOpPpO3WH METaIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[I{eouHble METAJUIBL: MOJOXKEHUE B [leproaudeckoil cucteMe XMMHUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kamusa. lIpuMeHeHue IIeNOYHBIX METAUIOB M HX
COeJIMHEHUM.

[Ilemo4HO3EMENBHBIE METAJUIBI  MarHMi W KaJbLMM: IIOJIOKEHUE B
[lepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
UX aTOMOB, HaXxoXJeHue B npupoze. Gusnueckue 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanblus. Baxkueilmmue coenuHeHUs KanblLUs (OKCHJA, TUIPOKCHUI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTPAaHEHMUS.

AJIFOMUHHI: TI0JIOXKEHUE B lIlepnoanueckon cucreMe XuMUYECKUX JJIEMEHTOB
J. . Menneneesa, cTpoeHHE aToMa, HaXOXKICHHE B mnpupone. Pusznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCH]IA
AIFOMUHUS.

Kenezo: nonoxenue B Ilepuoanyeckoi cucreMe XUMUYECKHUX 2JIEMEHTOB /.
N. MeHnneneeBa, CTpOe€HHE aroMa, HaxoxiaeHue B npupoae. Dduznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcuibl, TuapoKcuabl U conu xenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHWE C o00pa3llaMM METa/NIOB M CIJIaBOB, HUX (UINYECKUMHU
CBOMCTBAMH, M3yYEHHE  PpE3YyJIbTaTOB KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KAJIbLMSA W HaTpusl C BOJAOM (BO3MOJKHO HCIIOJB30BAHHE BHJIEOMATEPHUAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS KeEe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIM HAa MOHBI: MarHusi, KaJbLMs, aJlOMUHHUS, [IUHKA, Keye3a
(IT) u xeneza (III), mequ (II), HaGnroAeHNE U OMMCAHUE MPOLECCOB OKPAIIUBAHUS
IUITAMEHUM WOHAMHU HaTpHsl, Kaausd MW KajlbUHs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMIPOKCHIA aTIOMUHUS
Y TUAPOKCU]IA LIMHKA, pEHIEHUE HKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakneinme
METAJUJIbl U KX COCIUHEHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KWU3HM YeEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.



XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIEHTpalus BemlecTs, nainee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrMYeCKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Meswcnpeomemmnunie céasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU M3YyYEHUHM XUMHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsl OTAEIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O [UKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, THmores3a, 3aKoH,
TEOpUs, aHaliu3, CHHTE3, KJIacCU(pUKALMs, TEPUOAUYHOCTh, HAOIIOACHHUE,
HKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

dusuka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUM 3aps]l, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTUDJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yAOOpEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HbIE UCKOMAaeMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCHIUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYarOIINXCA.

JIuyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYArOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IEHHOCTHBIX OPHUEHTAIMA W
pacIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpuoT4ecKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHWMAaHUS 3HAYCHHS XWMHUYECKOM HAYKH B KHU3HHU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00OIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JeATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH TMpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHWE H IIOCTYIIKA CBOMX TOBAPHUILEH C IO3ULHUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3)IlEeHHOCTH HAYYHOI'0 MO3HAHUSA.

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTAaBIISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IM03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JTOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COONIOJICHUST TpaBui O€30MaCHOCTH Tpu  OOpalleHUu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEHON npo(eCCUOHATIBHON EATEIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6)3K0J10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU U3YYCHHH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, (PaKT, CUCTEMa, MPOLECC, SIKCIIEPUMEHT U APYTOE.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (PopMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU VISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMUUYECKUX PEaAKIUU,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHME TMPUMEHSATH B TpOIECCe IMO3HAHMUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3yUAEMbBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3aIlMd W TIPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSI, COCTABIISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 ONpPENEIEHHOTO THIIA, MPUOOPETEHHUE OIbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECIO0KHBIMUA CXEMaMH, JharpamMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSIHUE OKpY>KaroLledl MpUpOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEICTaBIATh  MOJYYEHHBbIE  pe3yJbTaThbl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHUCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JNEITEIbHOCTH 1O  IOJYYEHUWIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyaITUsX.

K koniy oOyuenus B 8 kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
PacKpbhIBaTh CMBICII OCHOBHBIX XWUMHYECKMX ITOHATHUH: aTOM, MOJIEKYJa,
XAMUYECKUN  3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAsT W HEOJHOPOJHAsI), BaJECHTHOCTb, OTHOCUTEJbHAs AaTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOT'O 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIN 00BEM, OKCU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULATEIBLHOCTh, CTEIECHb OKHUCIICHUS, XUMHUYECKas
peakius, KiaccuUKalus peakiuii: peakiiui COCAUHEHUS, PEaKIUU Pa3JIOKEHUS,
peakiMy 3aMeIleHUs, peakiuu OOMEHa, SK30- U DSHIAOTEPMUYECKUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSpHAs U HEMOJIspHas
KOBAJICHTHAsI CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAasl JOJIA
BelecTBa (IIPOLICHTHAsI KOHIICHTpAIUsi) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX IOHATUNU U IPUMEHATH 3TU
ITOHATHS IIPU ONIMCAHUU BEILIECTB U UX MPEBPAILICHUM;
WCIIOJIB30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJISI COCTaBlieHUs] (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTCTICHD
OKHUCJICHHSI DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX, MPUHAJICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIaCCy COCAMHEHHH 1o ¢opMmysiaMm, BUJ XUMHUYECKOH CBSI3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCIUHCHUSX;
packpeiBath  cMbicn  Ilepuommueckoro  3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh  IIOHMMAHHWE  IEPUOJUYECKOM  3aBUCHUMOCTM  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT MX IOJIOXKEHHS B llepuoanueckoi cucreme, 3aKOHOB
COXPAaHEHHSI MaCChl BENIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
YYE€HHUs, 3aKOHa ABOTrajipo;
OMHUCBHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs NoArpyimmna (A-rpymnma)» u
«mmobounas moarpymma (b-rpymnma)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTH
o003HauyeHusi, KoTophle wuMewTcs B Tabmune «llepuoguueckas cucrema
xumMuueckux syeMeHToB [. M. MenueneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMU
CTpOEHHUs aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sijapa, 00Iiee Yuciio
AIIEKTPOHOB U PACHPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);



KJIAaCCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOPraHWMYeCKHe  BEeIleCTBa,
XUMHUYECKHUE Peakiuu (10 YHCIy U COCTaBy YYAaCTBYIOIIUX B PEAKIIUU BEIECTB, 11O
TerioBoMy 3G (deKTy);

XapaKTepu30BaTh (OMUCHIBATH) O0IIME XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHbIX
KJIacCOB, TOATBEpKAas OMNHCAaHUE MPUMEpPaMH MOJEKYJSPHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHil;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOTO COCTaBa,
BO3MOYKHOCTH NMPOTEKAHMUS XUMHUECKUX MIPEBPAIECHUH B Pa3IMYHBIX YCIOBHSIX;
BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa MO (HOpMylie COeIMHEHHS, MAaCCOBYIO
JIONII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHYECKOU

peakmuu;

NPUMEHSATh OCHOBHBIC OIEPAlMU MBICIUTEIBHON JESITENbHOCTH — aHalu3 M|
CHHTE3, CpaBHEHHE, 0000IIEHUE, CHCTEMATH3alINI0, KIACCH(HUKAIINIO, BBISBICHNE
NPUYHHHO--CJICZICTBEHHBIX CBSI3¢M — JIJI1 W3YYCHHUS CBOMCTB BEIIECTB W

XUMHUYECKUX PEAKIIMI, ECTECTBEHHO-HAYyUYHbIE METO/bl NTO3HAHUS — HAOJIOACHHUE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PEaibHbI U MBICIICHHBIN );

CJIeIOBaTh TpPaBWIaM TIOJIb30BAaHUS XMMHUYECKOW MOCYAOW M JabopaTOpHBIM
00OpyIOBaHUEM, a TAK)Ke MpaBuUiIaM oOpallleHUsl C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJYYCHUI0O W COOMpaHUI0 Tra3000pa3HbIX BEIIECTB (BOAOpOAAa U KHCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM [OJIEW PacTBOPEHHOTO
BCILIECTBA, IUIAHUPOBaTh W MPOBOJAWTh XHMHUYECKHE OSKCIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEH W KHCIOT C IOMOIUBI HWHAMKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).



K xonIy o0ydeHus B 9 kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKUX TOHSITHH: XHUMUYECKHI DSJIEMEHT,
aToM, MOJIEKYJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCIICHHS, XUMHYECKas
peakiysl, XMMUYECKas CB3b, TEIJIOBOU 3(PPEKT peakinu, MOJb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs IUCCOIUALMS,
peakiy KOHHOTO 0OMeHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJIEHHUE, aJJIOTPONHUS,
aM(pOTEepHOCTh, XHWMHYECKasi CBS3b (KOBAJEHTHAasl, HWOHHAs, METaJUInYecKas),
KpUCTaJUIMYECKasl PeléTka, KOppo3us METAIIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo nomnycrumas konuentpanus [1/IK Bemectsa;
WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUA U IPUMEHSTh 3TU
MOHSATHUSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPaIICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IJIsi COCTaBJEHUS (POpMyI]l BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;
ONpENENATh BAJICHTHOCTh U CTENEHb OKUCICHHS XHWMHYECKHUX DJIEMEHTOB B
COEIMHEHHAX Pa3Iu4YHOr0 COCTaBa, MPUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy coeAuHeHud mo ¢dopMmynaMm, BHUA XUMHUYECKOW CBs3u (KOBaJICHTHas,
VWOHHAs, METaJUIMYecKas)) B HEOPraHWYECKUX COEAMHEHUSX, 3aps] HOHA 10
XUMUYECKON (popmysie, xapakTep Cpelbl B BOJHBIX PacCTBOPAaX HEOPTaHUUYECKHX
COEIMHEHUM, TUIl KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;
packpeiBaTh cMbici [lepmogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHMMAaHHWE: ONUCHIBATh U XapaKTepPU30BATH TAOIMUYHYIO
dbopmy Ileproguueckoil cUCTEMbl XMMUYECKUX 3JEMEHTOB: pa3inyaTh MOHATHUS
«riaBHas noArpynma (A-rpymnma)» u «mnobounas noarpynna (b-rpynmna)y», massie u
Oonblllie TMEpPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEITCA B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOllee YHUCIO BJIEKTPOHOB U
pacnpeziesieHue UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIKE 3aKOHOMEPHOCTH
B U3BMEHEHUU CBOWCTB 3JIEMEHTOB U MX COCAMHEHUN B MpeiesiaXx MajbIX MEPHOJIOB
Y TJIABHBIX MOJTPYIII C YYETOM CTPOCHHS UX aTOMOB;



KiacCUu(UIMpoBaTh  XMMHYECKHUE  OJEMEHTHI, HEOPTraHWYECKHE  BEIIECTBa,
XUMUYECKHE peakinu (110 YUCIIY U COCTaBY YUaCTBYIOIIUX B PEAKIIMU BEIIECTB, 11O
TerIoBoMy J(h]eKxTy, MO HU3MEHEHUI0 CTCMECHEH OKHCICHUS XUMHYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U crenuduyueckrue XMMHUYECKHe CBOMCTBA
MPOCTBIX H  CIOXKHBIX  BEIIECTB, TMOATBEPXKIas OIMUCAHWE TMpPUMEpaMu
MOJICKYJIIPHBIX 1 HOHHBIX YPABHCHUI COOTBETCTBYIONTUX XUMUYECKUX PEAKITUN;
COCTABJISITh YPABHEHUS JJIEKTPOIMTHUECKOM IHCCOLMALMUA KHUCIOT, LIEIOYEH U
COJIEH, TIOJIHBIE ¥ COKpAIIEHHBIE YPABHEHUSI pEeaKI[Mii MOHHOTO 0OMEHa, YpaBHEHUS
peakiuii, TMOATBEPKAAIONIMX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXKIY
BEIIECTBAMH PA3INIHBIX KIIACCOB,;

PacKphIBaTh CYIIHOCTh OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA TOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIIUii;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHANA B PA3INYHBIX YCIIOBUSX;
BEIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1Mo ¢Gopmylie COSIUHEHHS, MacCCOBYIO
JIOJII0 BEIIIECTBA B PAcCTBOpPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKOU
peakiuy;

COOI0OIaTh TIpaBWjIa TOJB30BAHHMS XHMHYECKOW TMOCYyA0H W J1ab0paTOpHBIM
o0opy0BaHUEM, a TAaK)Ke MpaBuiIa OOpaIIeHUs ¢ BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSIMA 110 BBINOJHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB TIO
MOJIYYSHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);
MPOBOJIUTh PEAaKIUU, TMOATBEPKIAIONIME KAuYeCTBEHHBIA COCTaB Pa3TUYHBIX
BEIIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwimkar-, cyiabdar-, THIAPOKCUA-HOHBI, KaTHOHBI aMMOHHS W WOHBI
W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEpaIlii MBICIUTEIBHON NESITCIBHOCTH — aHajiu3 |
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHWE, CHUCTEMATHU3allUI0, BBIABICHUE MPUUYUHHO-
CJICIICTBCHHBIX CBSI3€H — JIUIT M3yYCHHsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKITUH,
€CTECTBEHHO-HAYYHBIE  METOABl TO3HAHWUA — HAOJIOJEHWEe, W3MEpEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM K n JaeKkTpoHHbIe (HU(POBHIE)
n/n NporpaMmMsl OHTPOJILHBIE PAKTHHECKHE 0o0pa3oBaTeJLHBIE PECYPChI
porp Beero padoThI padoThI P peeyP
Pa3nes 1.IlepBoHayaibHble XHMHYECKHE MIOHATHS
X — o

1.1 ecﬁrfﬁsom]z?{?;alj 1'([) ;Isfgf{ecxoﬁ 5 0 2 bubmiorexa LHOK

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

ESITEIILHOCTH YEI0BEKA

19 BemiecTBa 1 XuMuueckue 15 1 0 bu6mmorexa [IOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro no pasueny 20

Paznen 2.BaxHeiilne npeacTaBUTEIM HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 06 6 0 1 bubnnorexa [JOK

' OKCHOax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucinorax u 8 0 1 bubnnorexka [JOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJacChl 11 1 1 bubnmnorexa [JOK

' HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c

Hroro no pasaeny 30

Paspnen 3.11lepuoanyeckuii 3akoH u Ilepuoguyeckas cu

Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE PC€aAKIIUH

crema xummn4yeckux 3jeMmeHToB [I. U. MenaeneeBa. CTpoeHue aToMoOB.

[Tepuonnueckuii 3aKOH U

31 Ilepuonnueckas cucrema 7 0 0 bubmmnoreka [IOK
' XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
Menaene-eBa. CTpoeHHe aToMa
39 XumMmuueckas CBS3b. 8 1 0 bu6mmorexa [IOK

OKHCIIUTENBHO-

https://m.edsoo.ru/7f41837c¢



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

BOCCTAHOBUTCIJIBHBIC PCAKIINN

Hroro no pasaeny 15 BH6J.IHOTeKa oK
https://m.edso0.ru/7f41837c
Pe3epBHOE BpeMst 3 BH6J_IHOTeKa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudgposbie)
n/n NMPOrpaMmbl Bcero 0;[ TPOILHBIE pﬁaKaneckne o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pa3znes 1.BenrecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpeHnue u yrioy0iaeHne 3HaHUH OCHOBHBIX 5 1 bubnuoreka [IOK
' paszesioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuui https.//m.eds00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAS JUCCOLIHAIIUS. 8 1 1 bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasueny 17
Pa3zgen 2.HeMeTa/JILI 1 BX COeAUHEHUSA
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmel. ["aorensl https://m.edsoo.ru/7f41a636
o | o apeepers e ; o 10K
' Py - eP https://m.edso00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
bu6mmoteka IIOK
- 7 1
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTHKa ec
2.4 BHCHI\ICZ’:OE I{;TAP;I TrII/IELI X?’I:I;: 0 KI:IXK eMHHI 8 1 2 buGmnorexa [IOK
' py ’ PO HKP https://m.edso0o.ru/7f41a636
Y UX COCTMHEHUS
Hroro no pasaeny 25
Pa3jnen 3.MeTausibl 1 MX COeIMHEHUS
. but6mmorekxa [IOK
4
3.1 Obmme cBoicTEa METAILIOB https://m.edso00.ru/7f41a636
3.2 BakHeiiie MeTauibl U UX COSIUHEHUS 16 1 2 bubmmoreka IJOK



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

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

Hroro no pasueny 20
Pa3zjnen 4. Xumusi u oKpyxamouas cpeaa
4.1 BemiecTBa 1 MmaTepuaibl B KU3HU YEJIOBEKA 3 Bubmiorexa LIOK
' https://m.edsoo.ru/7f41a636
Hroro no pasaeny 3
PesepBHOE Bpems 3 Bubmaorexa LIOK
https://m.edsoo.ru/7f41a636
68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
wn Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie W3ydenusi o0GpPA3OBATENbLHbIC
padoThI padoThI pecypesl
1 [Ipenmer xumuu. Poiap XxumMuu B :KU3HU 1 0 0 bubnuorexa [JOK
yesoBeka. Tena u BeniecTna https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [ToHsATHE O METONAX MO3HAHHUS B XUMUH 1 0 0 https:/m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 0 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
4 Uuctele BemiecTBa U cMecu. CriocoOsl 1 0 0 bubnuoteka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
;| Dbt dmemee || 1 Busmorea 101
emece prMEpe 0 P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATOMBI M MOJIEKYITBI L 0 0 https://m.edsoo.ru/ff0d2a6c
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 0 0 bu6mmoreka [IOK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 HpocTeie u croxHeIe BemecTsa L 0 0 https://m.edsoo.ru/ff0d2a6¢c
bubmuorexa [JOK
9 ATOMHO-MOJICKYJIIPHOE yHEHHE L 0 0 https://m.edso0.ru/ff0d2d50
3aKO0H MOCTOSIHCTBA COCTaBa BEIIECTB.
bubmuorexa [JOK
10 Xumunueckas Gpopmyna. BanentHocts 1 0 0 https://m.edsoo.ru/ffod2eae
aTOMOB XUMHUYECKUX JIEMEHTOB
11 OTHOCHTENBHAS aTOMHAs Macca. 1 0 0 bubamnoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTEILHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COCJIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. Mosabs. MossipHas bubnmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue 1 XUMUYECKHE SIBIICHUS. bubmuorexa [JOK
XuMHUECKas peaKkust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBUs IPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus KoauuecTBa, MacChl BEIECTBA bu6mmorexa [IOK
10 YPaBHEHUSIM XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHYECKHX peaKIui
18 (coenHqu):HHﬂupasnomeHm 3a1\IZemeL:ms[ bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M.B.JI — YUEHBI-
19 9H I/IKJ‘I(?I‘IIV(I?O};I(():FOBO6Og qeel:;zl u bubmorexa LIOK
1 JHCT. m https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIns 3HaHUI
20 KonTponbnas padota Nel mo Teme bubmuorexa [JOK
«BellecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
2 Kieropor snewen n npocroc seecrso uGorexa LIOK
po p B ’ https://m.edsoo.ru/ff0d448e
O30H
| e e Busmorsa 101
poJa {peaKi - TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTHe 00 oKCcHIax
22| mdepopmtn Moot Bumiorexa LIOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHue Kuciopoa
24 TennoBoii 3¢ hexT XuMUIecKol peakiuH, bub6nuorexa [IOK

IMOHATUC O TCPMOXUMHUYCCKOM YPABHCHUMH,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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OK30- U SHAOTCPMUUCCKHX PCAKIIUAX

TomuBo (HeTh, yroiabs U METaH).

bubmuorexa [JOK

25 3arpsi3HeHue BO3AyXa, CIOCOOBI €ro https://m.edsoo.ru/ff0ddcda
IpeI0TBPALLCHUS
| o e Busorea 101
«roty oup pOa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOMCTBY
27 Bonopoa — anemMeHT U mpocToe BELecTBO. bubnuoreka [IOK
Haxoxenue B npupone https://m.edsoo.ru/ff0d4ddo
28 dOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BoJiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIOTAX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosTy4eHust BOAOPO/Ia B bubnnoreka [JOK
J1a00paTOpUH https://m.edsoo.ru/ff0d4dd0
o | oo s BuGorea 101
OIIYHCHHC 1 CODUPATHE BOAOPOAA, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
N N bubnuotexa [JOK
32 Monsipabiii 00BEM ra3oB. 3akoH ABOragpo https://m.edsoo.ru/ff0d542e
. BLII{H(:TJ;ZH;:{ ;)gbeh;a, I;co;mtizm;a Bu6miorexa LIOK
pettiec 33 110 €O HSBCCTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
o Brruncnenus 006EM0B r?f;]; g:éz;a;i{mmo Butmorexa LIOK
DCAKIIIH Ha OCHOBE 3aK0 https://m.edso0.ru/ff0d5708
OTHOILIEHUH Ta30B
35 DuU3NYECKNE U XUMUYECKHE CBOMCTBA BOJIBI bubmorexa LJOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 00 bubnmnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona xak pacrBopurens. HacslleHHbIE U bubnnorexa [JOK

HEHACHIIICHHBIC PacTBOPHI. MaccoBasi 1015

https://m.edsoo.ru/ff0d5b40
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BCIIICCTBA B paCTBOPEC

[IpakTrueckas padota Ne 5 mo Teme

38 «ITpuroroBiieHnE pacCTBOPOB C bubnnoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILLIECTBA»

39 KonTponbnas padora No2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKaus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XUMHYECKHUE CBOMCTBA

41 KI/ICJ‘I};THHX OCHOBHBIX M aM(OTEPHBIX Eubmorexa IIOK

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHUA: COCTaB, KJIaCCH(UKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [losyyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyueHnue u XMMHUYECKHE CBOMCTBA KHCIIOT bubmorexa LIOK

https://m.edsoo.ru/ffOdfee2

16 Conu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnmnorexa [JOK
MOJIYYEHUSI, XHMUYECKHE CBOMCTBA https://m.edsoo0.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJTACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

48 I'eneTnyeckas cBA3b MEXKIY Klaccamu bubnnoreka [JOK
HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/00ad9a50

. bubmuorexa [JOK
49 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN https://m.edso0.ru/00ad9ch?
50 KonrtponsHas padora Ne3 o reme bubnnorexa [JOK

"OCHOBHBIE KJIACChI HEOPTraHUYECKUX

https://m.edsoo.ru/00ad9ela
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coenuHeHun"

[lepBbie NOMBITKY KIaCCUPUKAITUU

bubmuorexa [JOK

51 XUMHYECKHUX 3J1eMeHTOB. [IoHsTue o https://m.edsoo.ru/00ad9ffa
IPYIIIax CXOAHBIX AJIEMEHTOB
Ilepnomnueckuii 3axkoH u Ilepunoauueckas
52 cnfTeMl; XUMHYECKUX 3ﬂeMeI€To§ AU Eubmorexa LIOK
T https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuopl, IPYIIIBL, TOATPYIIIEI bubunorexa LIOK
PHOJEL, TPY » TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIEP. bubnuorexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue IEKTPOHHBIX 000JI0UYEK aTOMOB
55 Z)J'ITepMeHTOB Ile I/IpO nyeckoit cucremsr [. U brbmoreka LJOK
PHOA T https://m.edsoo.ru/00adaébc
Meunneneena
X
apaKTEPUCTHKA XUMHUYECKOTO BHCMCUHTa Bu6moreka LIOK
56 o ero noJyioxkeHuto B [lepuoanueckoit )
https://m.edsoo.ru/00ada824
cucteme /1. 1. MeHnaeneeBa
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BUTHA HAayKu U npaktuku. J[. 1. bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexka [JOK
58 ]
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonuas xumMudeckas CBsI3b Bubmiorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonspHas XUMHUYECKasA CBI3b bubmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoussspHas XuMu4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrelneHns OKUCIEHUS Bubmiorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
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https://m.edsoo.ru/00adb076

peakuuu
bu6mmoreka [IOK
64 OkucIUTENU U BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adb076
65 KonTponbnas padora Ne4 o teme 1 bubnmoreka [JOK
«Ctpoenne atoMa. XUMHUYECKasl CBS3bY https://m.edso0.ru/00adb486
66 PesepBHrlil ypok. O600mieHue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHrlil ypok. O6o01eHue u 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bceero KO; TPOJIBHBIC HpﬁaKaneckne u3yuyeHusi oOpa3zoBaTeibHbIE
padoThI padoThI pecypesi
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(?FCMI:J, XAMUYECKHAX 3H€MIG)HT§B N 1 buGnnorexa LIOK
T https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XHMI/I‘ICCKﬁX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
P p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus u HoMeHKIaTypa bubnnoreka [JOK

3 1
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMUYECKOM CBSI3W U THUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEHUE U yriTyOIeHNe 3HAHUA 1 1
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

6 Knaccuukanus XuMU4ecKux peakiui no 1 bubnuoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 €aKIH1 HOHﬂI;I/Ie 0 TOMOTEHHBIX U 1 bubmorexa [IOK
PCAKIIHH. https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKITHIX
[loHsiTHE 0 XMMHYECKOM PaBHOBECHH.

8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XUMHYECKON PEAKIIUU U MTOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 3eKTPOAUTHYECKOI 1 bub6nuorexa [IOK
muccoranui. CHIIbHBIC U C1a0bie https://m.edso00.ru/00adcd68
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OJICKTPOJIMTEI

11 HoHHbIe ypaBHEHMS peakui bubmorexa LIOK
https://m.edsoo0.ru/00add448
XUMHYECKHEe CBOMCTBA KUCIOT U
12 OCHOBaHUU B CBETE MPEICTABICHUI 00 Bubmorexa HOK
. https://m.edsoo.ru/00add5d8
AIIEKTPOJUTUYECKON JUCCOIMAITIT
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUH 00 AIEKTPOIUTHYECKON buGmnorexa LIOK
https://m.edsoo.ru/00add8b2
IHUCCOLMAIIAN
14 [TonsTHE O THIPOIU3E COCH bubanorexa LIOK
https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O0001IeHrEe U CHCTEMATH3AMs SHAHNUH https://m.edsoo.ru/00addd12
16 [TpakTuueckas padbora Ne 1. «Pemienue bubnuorexa [JOK
SKCIIEPUMEHTAIBHBIX 33]1a4» https://m.edsoo.ru/00addbfa
17| Onevopemmmmtetan smecomarn BuGmorexa LIOK
P A TRHATTHA. https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX»
18 OO01mas xapakTeprCcTUKa raIOTeHOB. bubnuoteka [JOK
XHMMHMYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 | xmecns enofioma. somymenne BuGmorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IIpakTuyeckas padora Ne 2 mo Teme
20 <<1PIOJ'Iy‘—IeHI/Ie COIJ)MHOP“I KHCJIOTHI, H3y4YCHUE bubmorexa [IOK
.. N ’ https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
21| mmrmctn ponti, conm o BuGmorexa L1OK
PeaKiiiy, a https://m.edsoo.ru/00ade488
pEeareHTOB JIaH B H30BITKE
29 OO01mas xapakTepucTuka 3J1eMeHToB VIA- bubnmuotexa [JOK
TPy https://m.edsoo.ru/00ade64a
23 ANOTpOITHBIE MOJAU(PHUKALINN CEPBI. bubnuoreka [IOK
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Haxoxnenue cepbl U €€ cCOeTMHEHUH B
npupoje. XuMHUYECKHE CBOMCTBA CEPhI

https://m.edsoo.ru/00ade64a

24 CepoBonopo, ctpoeHne, (U3HIECKUe U bubnnoreka [HOK
XUMHYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepel. CepHas KMCIIOTA,

25 (bl/IBI/I‘I{[eCKI/IIe) u XI/H\EI/I‘ICCKI/IC CBONCTBa bubmorera LIOK

’ https://m.edsoo.ru/00adea28
MIPUMCHECHUE
XUMUYECKUE peaklny, JIexallre B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
26 O IICHIE}I CEPHOM KUCIIOTHI bubmorexa HOK

y p ) . https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoIen
Cpelibl COeIMHEHUSIMU CEPhI

7 Briuucnenue maccoBoii 1011 BBIXOAA bubnuorexa [JOK
IIPOAYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01as xapakTepucTrUKa 3J1eMeHTOB VA-

28 rpynnsl. A30T, pacpoCTpaHEHHE B bubnuoreka [IOK
npupoje, Gpu3ndeckue 1 XUMHYECKHe https://m.edsoo.ru/00adeea6
CBONCTBA
AMMHaK, ero pU3n4ecKue U XMMUYEeCKHe bubnuoreka [IOK

29 . .

CBOMCTBA, NOJIy4YEHUE U IPUMEHEHUE https://m.edso00.ru/00adf004
IIpaxTueckas padora Ne 3 mo Teme
30 «IPIOJ'I YeHUe aleMHaKa M3YyUYEHHUE €ro bubmiorexa LIOK
Y > 13Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHUCI0Ta, e€ pusnueckue u bubnnoreka [JOK
XUMHUYECKHE CBOKWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MUHEPATHHBIX

32 noOpeHnid. XuMHUUYECKOe 3121 SI3HEHUE bubmorexa [IOK
YHOOP L P https://m.edsoo.ru/00adf518
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
azoTa

13 docop. Oxeun dochopa (V) u bubmmoreka [JOK

dbochopnas kucinoTa, PU3NIECKHe U

https://m.edsoo.ru/00adf68a
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XHUMHUYCCKUC CBOﬁCTBa, IMOJIYyYCHHC

Hcnons3zoBanue pocdaToB B KayecTBe

34 MHUHEPAIBHBIX YI00OpeHnii. 3arps3HeHue Bubmorexa HOK
P N YA0OP ’ p https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamMu
Yraepon, paclipocTpaHEHHE B IPUPOJIE, bubnunoreka HOK
35 o )
(bU3HMYECKHEe U XMMHUYECKHE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepoja, ux pusudeckue u
XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
36 ]
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoja (IV)
37 VYrobHas KUCI0Ta U €€ COIn Bubmzorexa LIOK
https://m.edsoo.ru/00ae006¢c
IIpaktrueckas padora Ne 4 o teme
38 'TII)OJI YeHHUE rIJ)IeKchoro rasa Bubmioreka IJOK
y y i " https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiius Ha KapOOHAT-UOH
IlepBoHavanbHbBIE IOHITHSA 00
39 0 rpaHI/IqGCKI/IX BEIIECTBAX KaK O Bubmioreka IJOK
P m https://m.edsoo.ru/00ae054e
COCIMHEHHSIX YTJIepoaa
40 Kpemunii u ero coefuHEeHHUS bubmiorexa HOK
p https://m.edsoo.ru/00ae080a
ITpakTryeckas pabora Ne 5. Pemenue
41 AKCTIIEPUMEHTAIIBHBIX 3371a4 110 TEME bubnmnorexa [JOK
«Baxkueime HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHU
KontponsHasg padora Ne3 1o Teme
42 «Ba;g{eﬁmne ieMeTanmﬂ " UX bubmiorexa HOK
https://m.edsoo.ru/00ae0el18
COEIUHEHUSY
OO01mmas xapakTeprucTUKa XUMUIECKUX
DJIEMEHTOB — METAJIOB. MeTainuecKkas
bu6mmorexa [IOK
43 CBSI3b M METAJLTUYECKAsi KPUCTaJIINYECKast

pemérka. @u3nveckre CBOMCTBa
METAJIOB

https://m.edso0.ru/00ae103e
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XUMHUYECKHE CBOMCTBA METAJLIIOB.

bu6mmoreka [IOK

44 DNEeKTPOXUMHUYECKUHN Psi/i HAPSHKEHUM https://m.eds0o.ru/00ae1 156
METAIIOB
OO6mmume crmocoOb! MOTYyYEHUST METaJLIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHUSIM bubnnoreka [HOK
XUMHYECKUX PEAKIUH, €CIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UM METAIIOB bubmorexa LIOK

https://m.edso0.ru/00ae1278
bubmuorexa [JOK

4l Illenoumpie MeTanb! https://m.edsoo0.ru/00ae14b2

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus bubmorexa LIOK

https://m.edsoo0.ru/00ae14b2

49 IllenoyHO3eMEIBbHBIC METAJIbI — KAJIbIIUH bu6mmoreka [IOK
1 MarHum https://m.edsoo.ru/00ae15e8

50 Baxneimme coeTMHEHNS KaJIBITHS bubmiorexa HOK

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

51 O000111eHIE U CHCTEMATH3aIlUs 3HAHUH

52 JKécTkoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
IT oorta Ne 6

53 | "Kectioors pomstn weTom 6€ BuGmorexa LIOK

" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
. bubmuorexa [JOK

54 AmoMUHIH https://m.edsoo.ru/00aelc64

55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnnorexka [JOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64

bubmuorexa [JOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 Oxcunsl, TuIpoKcH bl U conu xxene3a (11) bubmuotexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6

58 O0001IeHrEe ¥ CHCTEMATH3AIMS 3SHAHUH
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[IpakTrueckas padota Ne 7. Permenue

59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 bubnunoreka [HOK
«BaxuHelmue MeTamibl 1 UX https://m.edso00.ru/00ae3de8
COEJIMHECHHUSI
Brruucnenust no ypaBHeHUSIM
XUMHYECKHUX PeaKIIHid, €ClIi OJIUH U3

60 peareHToB naﬁ B I/II;6LI’TKG Hnnﬂconepxcm 1 Eubmorexa LIOK

. https://m.eds00.ru/00ae1750
npuMecH. Berancnenus MmaccoBoil 1onu
BBIXO0/Ia TPOJIYKTA PEAKIIUH

61 OG600IIEHNE ¥ CHCTEMATH3AINS 3HAHUI 1
KonTponbnas pabota Ne4 mo teme

62 «Baxxueime MeTamibl 1 uX 1
COETUHEHUS

63 BemectBa u Marepuansl B IOBCEIHEBHOU 1 bubnnorexa [HOK
YKU3HH YEJIOBEKA https://m.edso00.ru/00ae3f50

64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH 1 bubnuoteka [JOK
cpensl https://m.eds00.ru/00ae4270

65 Ponp x¥MuM B pelIEHUN YKOJIOTUYECKUX 1 bubnnorexka [JOK
podeM https://m.eds00.ru/00ae4270

66 PesepBHblil ypok. O6001eHue u 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00ae0dOa

67 PesepBHblil ypok. O6001eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU1 https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O60011eHue u 1 bubmuorexa [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
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