


IHOACHUTEJIbHAS 3AIINCKA

[IporpamMma 1mo XuMuu Ha YpOBHE OCHOBHOT'O 00IIer0 0Opa3oBaHUs COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHBIX B ®I'OC OO0, a Ttaxke Ha OCHOBE (deneparbHON
paboyeil mporpaMMbl BOCIIUTAHUSI U C YUETOM KOHUEMIMH MpPEnojaBaHus y4eOHOTO IMpeaMera
«Xumus» B 00pa3oBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeAcTaBiIeHHE O IeNsix, oOmel crpaterud oOyueHus,
BOCIIUTAHUS U PAa3BUTHS OOYYaIOIIMXCS CpeACTBAMH Y4eOHOro IpeIMeTa, YCTaHaBIMBAET
o0s3aTenpHOE PEIMETHOE CoJepkaHue, MpeIyCMaTpUBaeT paclpeesieHHe ero mo kjiaccam u
CTPYKTYPHUpPOBAHHUE 10 pa3fiesiaM U TeMaM MPOTrpaMMBbl 110 XUMHH, OIPEENISIeT KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEeMYI0 TOCIeA0BaTeIbHOCTD
U3YYEHUS XUMUU C y4ETOM MEKIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKH Yy4eOHOTO
mporecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaessieT BO3MOKHOCTH MIpeIMeTa JUIs
peanu3anuu TpeOOBaHUH K pe3ybTaTaM OCBOEHHUS OCHOBHOUM 00pa30BaTEIHLHOM MPOTrpaMMbI Ha
YpOBHE OCHOBHOTO OOIIIEr0 00pa3oBaHus, a TaK)Ke TPeOOBaHUH K pe3ynbTaTaM OOyYeHHUST XUMUHU
Ha YpOBHE IleJied WM3y4YeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
JESATETHHOCTH 00yUaromerocs 0 OCBOCHUIO YIeOHOTO COJIEpKaHMS.

3HaHME XUMUU CIIY’)KUT OCHOBOM ISl (JOPMUPOBAHUS MUPOBO33PEHHUS 00yUaIOLIerocs, ero
MpeJICTaBJICHU 0 MaTepuaIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MPEJICTaBICHHS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus Ti00ANbHBIX TPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOA,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenne xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH JJIsi caMopa3BUTUS U (OpPMHUpPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011el 1 (YyHKIIHOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbHOM  y4eOHOl ~ JEesATeNIbHOCTH,  OKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOOMMBIX KaK B TIOBCEIHEBHOM JKU3HHU, TaK U B
npodeccruoHabHOM 1eATENbHOCTH;

3HAKOMHUT €O CHEHU(PHUKON HAYYHOTO MBIILICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIs71a HA €JMHCTBO MPUPObI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Yy4arOIUXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE 0Opa3oBaHUE
00yJaronuxcs.

JlanHbIe HampaBiieHUsT B OOYUCHHUM XUMHUU OOECIIEUMBAIOTCS CIEIU(PUKONU COIACPIKAHMS
yueOHOro TMpenMeTa, KOTOpBIA SBISIETCS TENaroruyeckd aJanTHPOBAHHBIM OTPaKEHHEM
0a30BOM HAYKW XUMHH Ha ONPEACIIEHHOM dTare e€ pa3BUTHSA.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS OPUEHTUPOBAH Ha OCBOCHHUE
00y4aroUIMMUCS CUCTEMbI MIepBOHAYATIbHBIX MOHATHI XUMHH, OCHOB HEOPTraHUYECKON XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX TIOHATUN OPraHUYECKON XUMUMU.

CrpykTypa coaepikaHHs MPOrpaMMbl MO XUMUU cHOPMHUpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxona k e€ mizydenuro. CojepxaHue CKIaIbIBAETCS W3 CHUCTEMbl MOHATUH O XMMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XUMHUYeCKoW peakiuu. O0e 3THU CHUCTEMbI



CTPYKTYPHO OpPraHM30BaHbl M0 MPUHIUIY MOCIEAOBATEIHLHOIO Pa3BUTHSA 3HAHUNW HA OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa J[. . MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHsSI O CTPOCHHUH aToMa U XUMHUYECKOH CBSI3U;

— IpeACTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B PACTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPHUYECKU TOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO YPOBHA K JpPYyromy,
BBITIOJNIHAS (DYHKIMH OOBSICHEHHUS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TIOJTYyYSHHS U3y4aeMbIX BEIIECTB.

OcBoeHMe MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKON COCTABJISIONIEH HAy4HOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPHUPO/IBI,
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METO/IaM MO3HaHUs B Hayke. VM3yueHue xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buomnorus. 5—7 kiacce» u «dusuka. 7 Kiaccy.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMUYECKON HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJOBeKa M KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3ajiada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIINUX (aKTOB, MOHSITHHA, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HAHUS MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBAaHMM ¥ Pa3BUTUU [O3HABATENbHBIX YMEHUH M HMX TNPUMEHEHHH B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATENbCKOM AeATeIbHOCTH, OCBOCHUHU MPaBHJI G€30MacHOTO
oOpallleHus ¢ BelleCTBaMU B TOBCEIHEBHOM JKU3HU.

[Ipy m3ydyeHMHM XUMUU Ha YpPOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XHOE 3HAUCHHE
MpUOOpENTH TaKue 1EeJH, KakK:

— (popmHpoBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMUHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPHUHSATUIO DELIEHUHN, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAmNpaBJICHHOCTh OOYYCHHS HA CHCTEMAaTHYECKOE MPHOOIICHHE OO0YyJarouuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  NIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUf,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obOecreueHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOY4YaIOMUMHKCS OTIBITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUS M CaMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESTENbHOCTH;

— ¢opmupoBanue ob1IeH GYHKITMOHATBLHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quclie YMEHUNH OOBSICHATH M OLICHUBATH SIBICHUS OKPYXKAIOUIEro MHUpa, UCHOJb3yd 3HAHUS U
OTBIT, TMOJYYEHHBbIE MpPH H3YYCHUH XUMHUH, MPUMEHATh HMX MpPU peuieHuH MnpolsieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEILHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUHN, MOHUMaHHS LIEHHOCTU
XMUMHYECKUX 3HAHUN N7 BHIPAOOTKM SKOJOTHYECKH I[eIecO00pa3HOro MOBeAEHUs B OBITY U
TPYAOBOM NESATEIBHOCTH B LEJIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAlOLIEeW MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBAIUHU K 00y4EHHIO, CIOCOOHOCTENW K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduIs ¥ HAMPABJICHHOCTH JAIBHEHUIIIET0 00ydeHHUS.



OOmiee 4uCIIO0 YacoB, OTBEACHHBIX JIUISI M3YYSHHs] XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefien0), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).

COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YE€IOBEKA. XHMMHS B CHUCTEME HaykK. Tena u
BemiecTBa. PU3MYECKHE CBOMCTBA BelleCTB. ArperatHoe coctosiHue BemiecTB. [lonsiTue o
MeTOJ[aX MO3HaHUs B XUMHH. YucTeie BemecTBa U cMecH. CriocoObl pa3esieHust CMECEH.

ATOMBI U MOJEKYIbl. XHUMHUYECKHE dJIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[Ipocteie U cioxHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX O3JEMEHTOB. 3aKOoH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAA aToMHast Macca. OTHOCUTEIbHAST MOJIEKY IS pHAS
Macca. MaccoBasi J0J1s1 XMMUYECKOTO IEMEHTa B COSMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anMocCBsI3b KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX eIMHUIL BerlecTBa. Pacu€Tsl o popmyrnaM XMMHUYECKUX COCTUHEHUI.

Ou3nyecKue W XUMUYECKUE SIBJICHUA. XUMHUYECKash peakius U e€ MNpHU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kiaccupukanus XUMHUYECKUX peaKIHii
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUsI, 0OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJOH, MpaBWiiaMu paboThl B jabopaTopuu U mpuéMamu
oOpareHust ¢ J1abopaTopHbIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W ONMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TJIAaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYIKE, KHIIEHUE U KOHJAEHCAIUS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
U ONHCAaHME TPU3HAKOB TMPOTEKaHMS XMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJOpUIIOM Oapus, pasnokeHue ruapokcunaa meau (11) npu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pactBopoM coiu Memu (II), m3ydenwme cnoco6oB
pasfenieHusi CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHHWE, BHINApUBAHUE, IUCTUILIALUA,
xpomatorpadus, TMpoBelIEHHWE OUYUCTKA TMOBAapEHHON CcoJu, HaONIOEHHEe U OINHCaHUe
pE3yJIbTAaTOB MPOBEAEHUS OIbITa, HLIIIOCTPUPYIOLIETO 3aKOH COXPaHEHMs] MAacChl, CO3/aHue
MOJIEJIe MOJIEKYIT (II1apOCTEeP KHEBBIX).

BaxxuHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopom — 37€MEHT M MPOCTOE BEMIECTBO.
Haxoxnenue kucimoposa B mpupoje, GU3NIecKue U XUMUUYECKUE CBOWCTBA (PEaKIuu TOPEHUs).
Oxkcunpl. Ilpumenenue xucimopoma. CrnocoObl MOMydeHHUs KHCIOpoJaa B JabopaTopuud U
npoMelieHHocTH. KpyroBopot kucinopoaa B mpupoje. O30H — amioTpornHas MoauduKanus
KHCIIOpO/a.

TenmoBoit 3PdexkT XUMUYECKONW pEakiuu, TEPMOXUMHYECKHE YpaBHEHHs, O5K30- U
SHAOTEPMHUUYECKUE peaKuuH. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3 dekTa, pazpyiieHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxoxaeHue Bomopoda B IMpHUPOJE,
¢buznyeckrue 1 XuMHUYEeCKHEe CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI noydeHus. Kuciaorsl u conu.



Monsipablii 00bE€M Ta30B. Pacu€Thl Mo XUMHUYECKUM YPaBHEHHSIM.

®dusnyecknue cBolcTBa BoAbl. Bojga kak pactBoputenb. PactBopel. HaceiieHusie u
HEHACBILIEHHbIE pacTBOpHl. PacTBOpuMOCTH BellecTB B BojJe. MaccoBasi [0l BelIeCTBa B
pactBope. XuMHUUYecKue cBOMCTBa BoAbl. OcHOBaHUA. PoJjib pacTBOpOB B MPUPOJIE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpupojie. 3arps3HEHHE MPUPOIHBIX BOJ. OXpaHa W OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus wHeopranmueckux coenuHeHnid. Oxcuapl. Knaccuduxarus OKCHIOB:
coJyieoOpasyromue (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HecosieoOpazyromue. Homenknarypa
oKcH0B. DU3NUECKrE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHre OKCHI0B.

OcnoBanus. Knaccudukanus ocHoBaHWN: MIEMOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanuii. du3znyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHWi. llomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucior. Homenknarypa kucior. Ou3ndeckue U XUMHUUYECKHE
cBoiicTBa kucioT. Psing aktuBHoctu MmetauioB H. H. beketosa. [lonyuenue kucior.

Conu. Homenkiarypa cosieil. @uszndeckue U XuMu4eckre cBoictBa cosieil. [lomydyenue
COJIEH.

I'enernyeckas cBsI3b MEXKAY KacCaMy HEOPTaHUUECKUX COEAUHEHUH.

Xumuueckuii sIkcnepumenm:

KaueCTBEHHOE ONpEENIEHNE COJIepKaHusl KUCIOpoia B BO3AYyXe, MOJIyueHue, coOnpaHue,
pacrno3HaBaHHe ¥ HM3y4eHHE CBOMCTB KUCJIOpOJa, HAOIIOJeHHE B3aWMOJAEWCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAaKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE HX CBOICTB, MOJy4YeHUE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOMCTB BoJopojaa (TopeHue), B3aumojeicTBue Bomopona ¢ okcumom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOICHHE 00pa3IoB BEMIECTB KOJUYECTBOM
1 Moub, UccneaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOW JOJed pacTBOPEHHOTO BELIECTBA,
B3aMMOJICHICTBUE BOABI C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPUANIOB), UCCIIEJOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKM WHIMKATOPOB B PAacTBOpax KHUCIOT M IEJOoYel, M3yuyeHue
B3auMoeiicTBus okcuma meau (II) ¢ pactBopoM cepHO#l KHCIOTHI, KHCIOT C MeETajUIaMH,
peakuuii HeUTpalIn3alni, TMOJYy4eHUE HEPaCTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOTO
MeTajjia IPYruM U3 pacTBOpa COJIM, pelIeHHe SKCIIEPUMEHTANIbHBIX 3ajiau 1o TeMe «BaxHeiimue
KJIaCChl HEOPTraHUUECKUX COCAMHEHUI».

Iepuonuveckuii 3axkon u Ilepuoanyeckasi cucrema xumuuyeckux jaementon . W.
MengeseeBa. CtpoeHne aToMOB. XMMH4YeCKas CBfA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KiIacCU(UKALMUKM XUMHUYECKUX »dJeMeHToB. [loHsitue o rpynmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOr€Hbl, HHEPTHBIE Ta3bl).
DeMeHTBI, KOTOpbIe 00pa3yloT aMm(pOTepHbIE OKCUABI U THIPOKCUIBL.

[Tepuonnueckuii 3akoH. Ilepuomuueckass cucremMa XuMHYeckux isnemeHtoB J[. .
MenpneneeBa. Koporkonepuomnass u umHHONepuonHas ¢opmbl [leproandeckoil CHCTEMBI
xumuueckux sieMeHtoB JI. W. MenneneeBa. Ilepuonbl u rpynnbel. PU3WYECKUN CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB TMEPHO0/Ia U TPYIIIBI dJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX sAnep. MWM3otombl. OnektpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUUYECKHUX 3JIEMEHTOB [leproaudeckoit cCHCTeMbl



. . MengeneeBa. XapakTepuCTHKAa XUMHUUYECKOIO SJEMEHTa IO €ro IOJIOKEHUIO B
[Tepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANTNYECKUX U
HEMETAJTTHYECKUX CBOMCTB MO TpynaM U Mepuoiam.

3nauenue [lepmoanueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHYECKUX DJIEMEHTOB
JUISl pa3BUTHS HAyKH U nipakTuku. 1. V1. MenzaeneeB — yu€HbI U IrpakIaHHH.

Xumuyeckast CBSI3b. KopanenTnas (monsipHas u HEMOJISIpHAas) CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIoHHAs! CBS3b.

Crenenp  okucinenusi.  OKHCIUTENBHO-BOCCTAHOBUTENBHbIE  peakiuu.  IIponecchbr
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

M3y4YeHHe 00pa3loB BEIIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBUE T'HAPOKCHIA
LMHKA C pacTBOpPaMU KUCJIOT U ILEJO0Yell, MPOBEJEHHE OMBITOB, WJUTIOCTPUPYIOUIUX TPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHNI (TOpeHHE, PeaKIUi Pa3IoKEHUs, COSIUHECHNUS).

Mesrcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBSA3€H MPU U3y4EHUU XUMUHU B § Kilacce OCYIIECTBIISAETCS
yepe3 HCMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHATUH, TaK U MOHITHI,
SIBJISIOIIHUXCSI CHCTEMHBIMH JUTSI OTACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OOmue ecTecTBEHHO-HAY4HbIE MOHSTHUSA: HaydHbI (akT, TUIOTe3a, TEOpUs, 3aKOH,
aHaln3,  CHUHTE3,  KilaccupuKanus,  MEPUOAUYHOCTb,  HAOIIOJEHHE,  DKCIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®duzuka: Marepus, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIHI,
PaZvoOaKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUI 3apsi, BEIIECTBO, TeJIO0, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHE BEIUYMHBI, €IUHHIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BEé31161, CoJTHITE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HBIE
MCKOIAaeMblI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHYeCKasi peaKIus

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHYeckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHWHU CBOWCTB XHMHUYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanyeckoil cucteMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUAbl XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAIMYECKOW PEMmIETKH U BHUJA XUMHUYECKOM
CBSI3HU.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XMUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjaccaM HEOPraHMYeCKUX COETUHEHHH, TeHeThyecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanuss XMMHUYECKUX peakuil M0 pa3Iu4HbIM MpHU3HAKaM (IO YUCITY U COCTaBy
YYacTBYIOIIMX B PEAaKIUU BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHen
OKHUCJICHUS XMMUYECKHX 3JEMEHTOB, 10 OOpaTUMOCTH, M0 y4YacTHIO KaTajau3aropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[TonaTre 0 cKOpOoCTH XMMHUYECKOW peakiuu. [loHsTHe 00 0OpaTHMMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakuusix. [oHATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusx. [lonarue o



kartanuze. [loHsaTe o XxXuMHUeckOM paBHOBecMU. DakTOphl, BIHUAIOIINE HA CKOPOCTh
XUMHYECKOHN peaklny U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, JJICKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBl€HHE YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 3IEKTPOIUTAYECKON AUCCOIMALIMK. DJIEKTPOJUTHI U HEAIEKTPOIUThI. KaTHoHBI,
aHUOHBI. MexXaHM3M [HCCOIMAllMM BEUIECTB C pPa3IMYHBIMH BHJIAMU XHMUYECKOH CBSI3U.
Crenens aucconuanuy. CUIbHBIE U Cl1a0ble AIEKTPOJIUTHI.

Peakiun monHOrOo OOMEHa. YCIOBHS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa, MOJTHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHMS peakiuid. CBOICTBA KHUCIIOT, OCHOBAaHUN M COJIEH B CBETE
MpeCTaBiICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMM Ha HOHBI.
[TonsiTe 0 rHAPOIN3E COJIEH.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIIECTB —
METAUIOB M HeMeTauioB (rpadura W anamasa), CIOXKHBIX BEIIECTB (XJIopuja HaTpHs),
UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKOW peakuuu OT BO3JACHCTBHUS pa3IMYHBIX
(bakTOpoB, HcCIeIOBaHUE SJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MpoLEecca AUCCOLUAIMH
KHUCJIOT, IIejo4Yeil U cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHUAECO MAaTepUalioB), IMPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIINX TMPU3HAKA MPOTEKAHHUS pEaKIMii MOHHOTO oOMeHa (0Opa3oBaHUE
ocaJka, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX ITPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuuu pas3loKeHHs, COEAUHEHUS),
pacro3HaBaHHe HEOPraHWYECKHMX BELIECTB C IOMOIIbIO KAaueCTBEHHBIX DPEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbBIX 3a/1a4.

HemeTauibl u MX coeJUHEHUS

OOmas xapakTtepucThka TajmoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHne U (U3MUYECKUE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOI'€HOB.
XWMHYECKHE CBOMCTBA Ha MpuUMeEpe Xjopa (B3aMMOJCHCTBHE C MeETalJIlaMH, HEMETallJIaMHu,
menoyamu).  XsopoBojopon. ComsHas —KUACIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YCHUE,
npuMeHeHue. JleiicTBrue Xjopa 1 XJI0pOBOIOPO/Ia HAa OpraHU3M 4YelloBeKa. BaxHeiine XJI10publ
U UX HaX0XCHHUE B MIPUPO/IE.

OO6mrast xapaktepuctuka smeMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue M (pu3MvecKkue CBONCTBA MPOCTHIX BEUIECTB —
KHCJIOPOJIa M Cephl. AJUTOTPOTIHBIC MOAMGHUKAIIMKM KHCIOPOJIa M Cephl. XUMHYECKHUE CBOMCTBA
cepol. CepoBoaopoj, cTpoeHue, (U3MYECKHe M XUMHUYecKHe cBoMcTBa. OKCHIBI CEphl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHEe U XUMHYECKHE CBOMCTBA
(oOmme Kak mMpenCcTaBHTENS Kiacca KHUCIOT W crhenupuyeckue). XHUMHYECKUE PEeaKIlHH,
JeKalue B OCHOBE IPOMBIIIJIEHHOTO CHocoba MoiydyeHUs cepHoil kucnotel. [Ipumenenue
cepHoit KuciaoThl. Coyii CepHOM KUCIOTHI, KaUYeCTBEHHAs peakiius Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COEAUHEHMM B Tpupojae. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeabl
COCIMHEHUSIMHU cepbl (KUCIOTHBIE IOXIH, 3arpsi3HEHHE BO3[ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeoTBPALLEHUS.

OO6mrast xapakTtepuctuka dieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacmpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azota B mpupojae. AMMHUaK, ero pu3ndeckne 1 XUMHUIECKUE
CBOICTBa, NMoyueHue u npumeHeHune. Coau aMMOHHUS, UX (U3NUYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KHUCIIOTa, €€ IMOJIydyeHUe,



dbu3MYecKue W XHMHYECKHE CBOMCTBAa (00IIMEe Kak TMpEeACTaBUTENA Kiacca KHCIOT U
cnenuduueckue). lcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPATIbHBIX
ynoOpeHuii. XuMHU4YECKOe 3arps3sHEHUE OKPY)KArOIIeH Cpelbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3/AyXa, MOYBBI U BOJ0EMOB). Docdop, auIOTPONHBIE MOIUDUKAIIUN
dbocdopa, puzmdeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u dochopnas kuciora,
¢bu3uYecKue W XUMHUYECKHE CBOWMCTBA, mojiydeHue. Vcmonb3oBanue ¢ochaToB B KavyecTBE
MHHEPATBHBIX YI00pCHUH.

OO6mrast xapaktepuctuka smeMeHTOB I[VA-rpynmbl. OcCoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUs. YTJIepo]l, alUIOTPOIMHbIE MOIM(UKALIUN, PACIPOCTPAHEHUE B
npupo/ie, pusznyeckue U XUMMUYECKrUe cBocTBa. AncopOiusa. KpyroBopotT yriepoaa B mpupo/ie.
Oxcuppl yriepona, ux Gusnueckue U XMMHYECKUE CBOMCTBA, IEHCTBUE HA JKUBbIE OPTaHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOoOIeMbl, CBsi3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a II00aTbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3ddekr. YrompHas kuciaora u eé
coiiM, X (U3MYECKHe W XUMHYECKHE CBOMCTBA, MOJydeHHE M NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbL.  Mcmomp3oBaHue  kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BELIECTBaX KaK O COETUHEHHSX Yriiepoja
(MeraH, °TaH, OSTWUJIEH, alleTWIEH, STaHOJ, IDJMIEPUH, YyKCycHass Kuciota). IlpuponHsie
WCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBINA ra3, HedTh), MPOAYKTHl HX TMEepepadOTKH
(6eH3uH), UX poJb B OBITY M TPOMBIIIIEHHOCTH. [IOHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — M HX POJU B JKU3HU 4YelOoBeKa. MarepuaibHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHNYECKUX COECTUHEHHH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacraBienus o6 okxcume kpemuus (IV) u
KpeMHHEBOU kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301MacHOTO UCTOIb30BaHMUS CTPOUTEIHHBIX MATEPUATIOB B IIOBCEAHEBHON KU3HU.

Xumuueckuii Ikcnepumenm:

M3y4eHHe 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHON KHUCIIOTHI, TIPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUA-UOHBI M HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMUS, OTBITHI,
oTpaxaromue (GU3NYECKUe U XMMHUYECKHUE CBOICTBA TaJlor€HOB M MX COEAMHEHHH (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 0OpasiamMu XJOpHJOB (TaJOreHHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COCAWHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEepHAJIOB), HAONIOJCHWE Tpollecca OOyriaWBaHHS  caxapa IOJ  JICUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTHI, U3YYCHHE XUMHYECKUX CBOWCTB pa30aBICHHOW CEpHOMN
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOH peakuuu Ha cynb(aT-uOH W HaONIo/leHue NpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBAMHU a30Ta, Gocdopa M MX COeAMHEHUH
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHATIOB), 00Opa3iiaMu a30THBIX U POCPOPHBIX yAOOpPEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3yYEHHE CBOMCTB aMMMaka, I[POBEJCHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS U QocdarT-uOH M H3yYEeHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBUE KOHIICHTPHUPOBAHHOW a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BUJICOMATEPUANIOB), M3y4EHHE MOJENed KpHUCTaNIMYeCKUX PEIIETOK aiamasa,
rpaduta, ¢yaIepeHa, O3HAKOMIIGHHE C TMPOIECCOM aACcOopOIMU PacTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MpPOTHBOrasa, MojydeHue, coOnupanue, pacrio3HaBaHUE
U U3yYEHHE CBOMCTB YTJIEKHCIIOTO rasza, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIJIMKAT-HOHBl W HW3Y4YE€HHE IMPHU3HAKOB MX MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKIHEH



CHUJIMKATHON TPOMBINIJICHHOCTH, pPEIIeHNEe SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxuenmme
HEMETAJUIBI U UX COCTUHEHUS.

MeTaJJIBI M MX COEAMHEHUS

OOmrast XapakTepucTUKa XUMHUYECKHX DJJIEMEHTOB — METAUIOB HAa OCHOBaHUU WX
noJjiocxxeHud B [lepuoandeckoi cucreMe xumuueckux smemeHToB Jl. Y. MenzeneeBa u cTpoeHuUs
atomoB. CTpoeHHe MeTauioB. MeTainueckas CBSI3b M METAJUTMYECKas KPUCTAUTNYECKast
pemeéTka. DJIEKTPOXUMUYECKUN PAJ HaNpsHDKEHUM MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crnocoObl MoJiydeHusl MeTalIoB. [loHATHE O KOPpPO3WU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT KOppo3uu. CIuiaBsl (CTasb, Yyr'yH, TIOPATIOMUHUHN, OpOH3a) 1
WX IPUMEHEHUE B OBITY M IIPOMBIIILJICHHOCTH.

[Ilerounbie MeTauIbl: TOJI0KEeHUE B [leproanueckoil cucteme XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE WX aTOMOB, HaXOXJeHHE B Npupoje. OPU3NYECKHE U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U THIPOKCUIBI HATpUsI U Kanus. [IpumeneHune
IIEJIOYHBIX METAJIJIOB M MX COCAUHEHUM.

[IlenoyHO3eMENbHBIE METAUIbl MarHuii W KaidblMil: mojiokeHue B Ilepumoamueckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpO€HUE UX aTOMOB, HAaXOXXICHUE B
npupoae. Pusznueckue U XMMUYECKHE CBOMCTBA MarHusi U KaJiblusa. BaxkHeillue coearHeHus
KaJbIus (OKCHI, THAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

AmomuHuil: nonoxxeHue B llepmogmyeckoin cucteme xuMuueckux snementoB JI. .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
ATIOMUHUSI. AM(OTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoin cucrteme Xxumudeckux i3yemeHtoB [[. U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ouznueckue U XMMUUYECKUE CBOMCTBA
xene3a. Okcuapl, runpokcuapl U conu xkene3a (II) m xemeza (III), mx cocra, cBoiicTBa U
MOJTy4YCHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE ¢ O0Opa3liaMd METaUIOB M CIUIABOB, HMX (DU3UYECKUMU CBOWCTBAMH,
M3y4YeHUE PEe3yIbTaTOB KOPPO3UU METAIIOB (BO3MOYXKHO HCIIOJB30BAaHUE BHUICOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHA KAJIBIMS W HATPHS ¢ BOJAOU (BO3MOXXHO MCIOJIb30BAHUE
BHJICOMATEpPHAJIOB), HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoIlecca TOPEHHS >Kele3a B
KHCIIOpoJie  (BO3MOXHO  HWCIIOJB30BAaHWE  BHICOMATEPHAIIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, KajbIlus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesa
(I11), memu (I1), HaGmroeHMEe M OTIMCAHWE MPOIIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMU HATpUS,
KaJIis ¥ KaJIblus (BO3MOYKHO HCIIOJIB30BaHHME BUACOMATEPHUATIOB), UCCIIEAOBaHHE aM(OTEepHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THIPOKCHUIA IIMHKA, PEIICHHUE YKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHeHe MeTalibl M UX COCAUHCHHUS.

XuMHUSA U OKPYKaKIIas cpena

BemectBa n marepuainbsl B TOBCEIHEBHOM KU3HU 4YeNIOBEKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XHMHYECKUX peaknuii B ObITy. [lepBas momomis Mpu XUMHYECKHUX OXKOTaxX M
OTpPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYXKAIOIMIEH cpebl (MpeaenbHas JomycTUMas KOHIICHTPAIIHS
Bemiects, naiee — [1JIK). Poias xuMum B pernieHnn 3K0JIOTHISCKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue 00pasIoB MaTepHaIoB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIC MAaTEPUATIBI).

Mesrcnpeomemmnnie ceasu



Peanmzanust MeXIPEeIMETHBIX CBS3€H MPH U3YUYEHUHM XHUMHHU B 9 Kilacce OCYIIECTBISETCS
4yepe3 HUCIOJb30BaHME KaK OOIIMX €CTECTBCHHO-HAYYHBIX TIOHATHH, TaK ¥ TOHSTHIA,
SIBIISTFOIIIMXCSI CHCTEMHBIMH JJTS1 OTICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmme ecTecTBEHHO-HAyYHbIC TOHSTHS: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEopus,
aHanM3, CHHTEe3,  Kiaccuukamusi,  TEepHOAWYHOCTh,  HAONIOJCHHE,  IKCIICPHUMEHT,
MOJICITUPOBAaHUE, U3MEPEHHUE, MO/IEITb, SIBIICHUE, TAPHUKOBBIN 3D (DEKT, TEXHOIOTHS, MaTepHaIbI.

®dwusmuka: Marepus, aToM, O3JEKTPOH, TIPOTOH, HEWUTPOH, WOH, HYKIHA, H30TOIIbI,
pPalMOaKTHBHOCTh, MOJIEKYJa, DJIEKTPUYCCKHU 3apsill, MPOBOJHUKH, TOJIYIIPOBOJHUKH,
IMAIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, T'as3,
pacTBOp, pacTBOPHUMOCTh, KpPUCTAJUIMYECKas pEIIETKA, CIUIaBbl, (DU3MYECKHE BEIWYHHEI,
eIMHUIIBI I3MEPEHHSI, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: porocunTes, nprxanwe, Omocdepa, 3KOCUCTEMA, MHHEpPAIbHBIE YIOOpEHHS,
MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTEHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOTIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS IMPOI'PAMMBbI 10 XUMUHN HA
YPOBHE OCHOBHOI'O OBLIET'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JlnuHOCTHBIE pe3yabTaThl OCBOCHMS MPOTrpamMMbl OCHOBHOTO 0OIIero o0pa3oBaHUs
JOCTUTAIOTCS B X0JIe 00yUYeHUsI XUMUU B €IUHCTBE y4eOHON U BOCIIUTATENHbHOMN AESITEIbHOCTHU B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCUUCKMMH  COLMOKYJABTYPHBIMM M  JYXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMH U HOPMaMH IMOBEACHUS U
CIOCOOCTBYIOT IIpOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COLIMATN3ALUHN 00Yy4arOIINXCsl.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAlMi M pacHIMpEHHE OMbITa JESITENbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuoTHYECKOr0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOUIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAaHMUS 3HAYEHUS XUMHYECKOW HAyKH B KH3HU COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMAIUel 0 MepefoBbIX AOCTHUKEHHUSIX M OTKPBITUAX
MHUPOBOH M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHHUSIX 00 YCTpOHCTBE
MHpa U 0OIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEJICTaBJICHUS] O COLMAIbHBIX HOPMAax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHUKaTUBHON KOMITETEHTHOCTH B 001IECTBEHHO MOJIE3HOM,
yueOHOMCCIE0BATEIbCKOM, TBOPUYECKON M JAPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HOi COBMECTHOMN JESTEIbHOCTH MPHU BHIMOJIHEHUH Yy4eOHBIX, TO3HABATENbHBIX 3a/a4,
BBITIOJITHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHMM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIM B Mpoliecce 3TOM y4eOHOM AeqaTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJIEHUE M TOCTYINKH CBOUX TOBAPUIINEH C MO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHUSI MTOCIEICTBUI MOCTYIKOB;

3)HeHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKUE  TPEJICTaBICHHUS O  BEIIECTBE W  XUMHYECKOM  peakium,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABISIOLIME OCHOBY IS
MOHUMAaHMS  CYUIHOCTM HAyYHOW KapTHUHBI MHpa, MpeJICTaBieHHs 00  OCHOBHBIX



3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3aMMOCBA3SIX UEJIOBEKa C MPUPOJHON Cpenoid, o posn
XMMHHU B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAIlPaBJICHHbIE HA IMOJIyY€HHE HOBBIX 3HAHUN MO XHUMHH,
HeoOXonuMble 71 OOBACHEHUs HaONIOaeMbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIbHOM,
MH(OPMALMOHHON U YUTATENLCKON KyJIbTYpbI, B TOM YHCJI€ HABBIKOB CAaMOCTOSITENIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JUTEpPaTypOl, JOCTYIHBIMU TEXHHUYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYYEHHUIO M TMO3HAHHIO, JI0O03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U HCCIEAO0BATEIbCKOM NEATENILHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIEM;

4)popmMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTaHOBKM Ha 3J0pPOBBIIi 00pa3 >KM3HH, OCO3HaHHE MOCIEACTBHI U HENPHUSITHE BpPEIHBIX
MpUBBIYEK (YMOTPEOJICHUS aJIKOTOJIsA, HAPKOTHKOB, KYpPEHHsI), HEOOXOAMMOCTH COOJIIOICHHS
mpaBuJl O€30MACHOCTH TMPU OOpAIICHHH C XUMHUYECKHUMH BEIIECTBAMH B OBITY W peabHOU
KU3HU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K MPaKTHYECKOMY M3Yy4eHUIO Mpodeccuii U TpyAa pa3IndHOro poja, yBaKCHHUE K
TpyAy U pe3yibTaTaM TPYIOBOHl MAESITETbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHMM 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIMBUIYATbHOW TpPaeKTOPUU
MPOJIOJKEHHUST O00pa30BaHUsA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHENTHOW MpO(ecCHOHATBHON MeATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUM, TOTOBHOCTH alallTUPOBATHCA B PO(EeCCHOHAILHOM cpejie;

6)3K0J10rH4eCKOr0 BOCIIMTAHMS

HKOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3MUYECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOICHUS MPaBI 0€30TaCHOTO TTOBECHUS TIPU pabOTE C BEIIECTBAMH,
a TaKKe B CUTYaAlUAX, YTPOKAIOIIUX 30POBbIO U KUZHHU JIOICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, TOJydaemble NMPU W3YYCHUU XUMUH, Ul pElIeHUs
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBILICHUS] YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHHUS TIJI00ATFHOTO XapaKkTepa HKOJIOTMYECKUX MpoOIeM U MyTel UX pelieHus
MOCPECTBOM METOJIOB XMMHH, SKOJOTHUECKOTO MBIIIJICHNUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABAaTEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIIEISIOT 3HAuYMMBbIE ISl (popMHUpOBaHUs
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUINOTe3a, (aKT, CUCTEMA,
MPOLIECC, DKCIIEPUMEHT U APYTroe€.), KOTOPBIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX y4eOHBIX
npeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeAMETOB (OPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTUHE MHpa, U yHUBEpcalbHble y4eOHbIE NEHCTBUS (IT0O3HABATEIbHbIE,
KOMMYHHUKATHBHBIE, PEryJIsTUBHBIE), KOTOpble obOecnednBaroT (OpMHUpPOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHHPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TENbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHHSI HCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TIPH OCBOEGHUU 3HAHMI:
pacKpblBaTh CMBICA XMMHMUYECKHX MOHATHH (BBLIENATH WX XapaKTEpHbIE MPHU3HAKHU,



YCTaHABIMBATh B3aUMOCBS3b C APYTUMHU MOHITHUSIMHU), UCOIH30BATh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kilaccu(UKaluu
XMUMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIINi, yCTaHaBIUBATh MPUYHMHHO-CIIEICTBEHHbIE CBSI3U
MeXAy 0OBbEKTaMU W3YyYEHUsl, CTPOUTH JIOTHUECKUE pacCyX/IeHUs! (MHAYKTUBHBIE, I€yKTUBHBIE,
10 AaHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUECHHUS;

yMEHHE MPUMEHSITh B Mpoliecce MO3HAHUS MOHATHS (IIpeIMETHBIE U METanpeaMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MCIOJb3yeMble B XHMHH, MPEoOpa30BHIBATH HIMPOKO
MpUMEHsIeMble B XUMHHM MOJIEIbHbIE MPEACTABICHUS — XUMUYECKHIM 3HAaK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna W ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pPEIIeHuH YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4Y€TOM OTHUX MOJENbHBIX NPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEUIECTB U
XMUMHUYECKUX pPEaKLUl, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHbIE CBS3H U
MPOTUBOPEYUS B U3y4aEMBbIX MPOIECCaX U SIBJICHUSIX.

Ba3oBrble ucciiegoBare/bCKue AeiCTBHA:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTa IO3HaHUSA, a
Takke B KadecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPABUILHOCTU
BBICKa3bIBAEMBIX CYXJICHUM;

MpUOOpeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3allMd U MPOBEICHHUIO YYEHHMUECKHUX
AKCIEPUMEHTOB, YMEHHE Ha0II01aTh 32 XOJ0M IMpoIiecca, CAaMOCTOSTENIbHO TPOrHO3UPOBATH €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Patora ¢ undopmanmeii:

yMeHHE BBIOMPAaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TINYHBIX BUIOB
1 (HopM MpeCTaBICHHUS], TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJIsIpHas JUTepaTypa
XMUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMOcoOus, pecypchl VHTepHeTa), KpUTHUYECKH
OILICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIHIO;

YMEHHE IPUMEHSATh Pa3IMYHbIe METO/IbI U 3aMPOCHl IPU MOUCKE U 0TOOpe MHbOpMaUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHUS yYEOHBIX U MMO3HABATENIbHBIX 3a/1a4
OTNpeNeEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B 0OO0JACTH HCIOJIB30BaHUS HWHOOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIECHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpPAaTh ONTHUMANbHYIO (OpPMY MpencTaBICHUS
nHpOpMallMd ¥ WUTIOCTPUPOBATH pellaeMble 33Jadll HECIOKHBIMH CXEMaMH, AuarpamMmami,
npyrumu hopmamu rpauKu ¥ ©X KOMOUHAIMSIMUY;

yYMEHHE HCIOJb30BaTh W aHaJIU3UPOBaTh B Mpolecce y4eOHON U HCCIeN0BaTENbCKOM
JesITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPAaHCIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIBI.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

YMEHHUs 3aJaBaTh BOINPOCH (B XoJ€ auajmora W (WM) ITUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATh MOJyYEHHBIE PE3YIbTaThl TO3HABATEIBLHOM IESTEIILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3yJbTaTOB BBIIIOJHEHUS XUMHYECKOTO
JKCIIepUMEHTa (71ab0paTOPHOTO OMBITA, JaO0OPATOPHOM pabOTHI MO HMCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

yYMEHHSI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NPU PEIIEHHMM BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa



O0IMX HMHTEPECOB M COTJIACOBAHMS TMO3HMIHK (00CYXACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJMHALIMS COBMECTHBIX ACUCTBUIA, ONpeeeHe KPUTEPUEB 10 OI[EHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHbIe YHUBeEPCAJbHbIEC YUeOHbIE JeCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMpPENeNsTh Leu AeSITeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJHMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTh, BBIOMpATH
Haubosnee dGGEKTUBHBIE CMOCOOBI  pemieHWs Y4eOHBIX W TO3HABATECNBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEUIOKEHHBIH alrOPUTM JEHCTBUM MpHU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4EeHHsS HOBBIX 3HAHMH OO0 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKIUIX, OL[CHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asiBICHHOMN IIeIH,
YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPeAjiaraeéMble B YCIIOBUU 3aJJaHH.

HNPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pE3yIbTATOB 10 OCBOCHHUIO O00S3aTENBHOTO COJAEPIKAHUS,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONM paboueld mporpamMMol, BBIJEISAIOT: OCBOCHHBIE
OOyJaroIMMHUCSA HaydHbIE 3HAHHWS, YMEHHUS M CIOCOOBI JCUCTBHUH, crnenupuyecKkue s
npeaMeTHo obnactu «XUMHUS», BHUIBI ACSITEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETALNH, TPE0OPa30BAHUIO U TPUMEHEHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYalIUsIX.

K konmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(POPMUPOBAHHOCTH Y OOYJAIOIINXCSI YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUNA: aTOM, MOJIEKYJIa, XUMUYECKUI
3JIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENbHAs aTOMHAs M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJSIpHas Macca, MaccoBas [0JiI XUMHYECKOIro
JJIEeMEHTAa B COCAMHEHHMM, MOJISIPHBIM O0O0BEM, OKCHI, KHCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasl peaKkius, Kjiaccupuraius
peaxkiuii: peakiuu COeAMHEHUS, PEaKuu Pa3IokKeHHs], PEaKIIMK 3aMeIICHUs], peaklun
oOMeHa, K30- U SHJIOTEPMHUYECCKUE PEAKIINH, TETUIOBOK (D eKT peakmuu, apo aToma,
AIIEKTPOHHBIA CJION aToma, aroMHasi OopOuTanb, paguyc aTomMa, XMMHYECKas CBS3b,
MOJISIpHAsl M HEMOJIApHAsi KOBAJICHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH,
pacTBop, MaccoBas J0JIs BellecTBa (MpOIleHTHAas! KOHIIEHTPAlKsl) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSTUH U THPUMEHATH 3TU
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

® CIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHHsS (OpMYyJ BEIIECTB H
YpaBHEHUN XUMHYECKUX PEAKIIN;

® OmpeleNsTh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COECIUHEHUSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
omnpefenéHHOMY KJIacCy COeAMHEHUH 1o QopmyrnaM, BHJ XUMHUYECKOW CBS3U
(KoBaJIeHTHAsl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica [lepromnueckoro 3akona /. M. MeHneneeBa: J1eMOHCTPpUPOBATh
MOHUMAaHHE TMEPUONYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosnoxkeHus B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4eHUSs, 3aKOHa ABOTaipo;

® ONUCBHIBATh W XapakTepuzoBaTh TabnuuHylo ¢opmy Ilepuoguueckoir cucTemsl
XUMHUYECKUX DJIEMEHTOB: pPa3jinyaTh IMOHATHS «TJIaBHas moArpynmna (A-rpynma)» u
«mmobounass moxarpymnma (b-rpynma)», mample W OOJIBIIME TEPHOJBI, COOTHOCHUTH
o0o3Ha4YeHusl, KOTOpble UMeroTcs B Tabnuue «[lepuoanueckas cucteMa XMMHUYECKUX



snementoB JI. 1. MeHpeneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX DJJIEMEHTOB (CocTaB M 3apsa sjapa, o0llee YucIO DIIEKTPOHOB U
pacnpeziesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHUECKHUE AIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE
peakiuu (IO YHCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMJIOBOMY
ahdexry);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJash  ONHMCAHHWE TNPUMEpPaMH  MOJIEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEUIECTB B 3aBHUCHUMOCTH OT MX KayeCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;
BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1o (HopMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPAaBHEHUIO XUMUYECKOM peakinuu;

MPUMEHSITh OCHOBHBIE OTIEPAllUU MBICIUTENLHON NEATEIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IICHNE, CHCTEMATH3allUI0, KIaCCU(MUKAINIO, BBISIBICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBS3€M — U1 M3YyYEHHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIui,
€CTECTBEHHO-HAY4YHblE  METOJbl  TO3HaHWs  —  HaOJIoAeHHe,  HU3MEpEHHUe,
MOJETUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

clieloBaTh IMpaBWIaM TOJb30BaHUS XHUMHUYECKOW TMocynoil u  jgabopaTopHbIM
o0opynoBaHHEM, a TaKXke IMpaBWiiaM OOpalleHUs] C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMHU O BBITIOJHEHUIO JTa00PATOPHBIX XUMUYECKUX OTBITOB MO MOJYyYEHHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAAa W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB € OMPEAEIEHHON MAacCOBOM JIOJIEH pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIENIOUed U
KHCJIOT C IOMOIIBIO HHAUKATOPOB (JTakmMyc, peHodraaenH, METUIOpaHXK U IPyrue).

K xoniy oOyueHus B 9 kjacce mpeaMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX TMOHSATUN: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHUIATEILHOCTD, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSA3b, TEIUIOBOHM A(D(PEKT peakmuu, MOJIb, MOJSIPHBIH 00BEM, PacTBOP, DJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAsl UCCOLMAIUS, pEeakluu HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTMMble U HeoOpaTHUMble peakiuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKUCIHUTEIb,  BOCCTAaHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIus, aM(pOTEpHOCTh, XHMHUECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJUIM4yecKas), KpUCTAJUIMUecKas pemeéTKa, KOppOo3Us
METAJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakiuu, IMpeAeabHO JO0IMyCcTUMas
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATUH U NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U X MPEBPAICHHUIA;

UCIO0JIb30BaTh XHMHMYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHS (OpMyn BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEAKIIHil;

OTpENeNATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XHUMHYECKUX DJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, IMPHHAJIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopMmysaam, BUJ XUMUYECKON CBSI3U (KOBaJE€HTHas, MOHHAs,



METaJlJIN4yecKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HOHA 1O XUMHUYECKOU
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbicha Ilepuoguyeckoro 3akona [, M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepunoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3nyaTh IMOHATUS «rjaBHas nonarpymma (A-
rpynna)» u «mobounas noxarpynmna (b-rpymma)», mameie w OOJBIIHE TIEPHOIBI,
COOTHOCHUTh 0003HA4YEHHs, KOTOpbIE HMEIOTCA B MEPUOAMYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHMUYECKUX JIEMEHTOB (COCTaB U
3apsj sapa, o0llee YUCIo 3JIEKTPOHOB U paclpe/ielieHue UX MO AIIEKTPOHHBIM CJIOSIM),
OOBSACHATH 0OLIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUI B Ipejesax MallblX NEePUOJOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(HUIIMPOBATH XUMHUECKHUE AJIEMEHThI, HEOPraHMUYECKHUE BEIEeCTBA, XUMUYECKUE
peakiuu (IO YHCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMJIOBOMY
3¢hdexTy, Mo U3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOMME M CHCHU(PUICCKHE XUMHUUYECKHE CBONCTBA
MIPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUS AJICKTPOJIUTUUECCKON AUCCOIUALIMKU KUCIIOT, IIEJI0YEeH U COJIeH,
MOJIHBIE U COKPALIEHHBIE YpaBHEHUS peaklUii HOHHOrO 0OMEHa, YypaBHEHHsI peakiui,
MOATBEP)KIAIOLIUX CYIIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY BeLIECTBaMU
Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OanaHca ITHUX PEaKIIHii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMSI, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUHN B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JOJIF0 XUMUYECKOT0 3IeMEeHTa 1Mo (opMylie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI 0 YPAaBHEHUIO XUMUYECKOM peakiuu;

coOnrofaTh TMpaBWia MOJb30BAaHUS XMMHUYECKOM TMOCyAod U JabopaTopHBIM
o0opynoBaHHEeM, a TakXKe MpaBWia OOpalleHUs C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKINH, TOATBEPXKIAIOININE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BELIECTB:
pacmo3HaBaTh OMBITHBIM TYTEM XIJIOpPUA-, Opomua-, MoAWA-, KapOoHat-, docdar-,
CHJIMKAT-, cyab(daT-, TUIPOKCHI-UOHBI, KAaTHOHbl aMMOHHS M HOHBI HM3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTIEPAllMU MBICIUTENLHON NEATENbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTeMaTHU3allhio, BBIABIECHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUIsl M3YYEHMS] CBOMCTB BELIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHWSA — HaONIOJIeHWe, W3MEpPEeHHe, MOJICIUPOBAHHE,
AKCIIEPUMEHT (PEaTbHBIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

N KosmuyecTBoyacos
0
HaumeHnoBaHuepasieyioB u
n/ Bcer = Koutpoabusiepabor | IlpakTudeckuepador
TeMIPOrPaMMblI
I 1] bl bl

DJIEeKTPOHHbIE
(uudgposbie)
o0Opa3oBaTe/bHbIEpecyp
Chl

Paznen 1.HepBOHa'laJIbeIeXI/IMI/I‘IECKI/IeHOHﬂTI/Iﬂ

Xumusi — BakHas 00J1aCTh bubmuoreka [JOK
1.1 €CTECTBO3HAHMSI U MTPAKTUUECKON 5 2 https://m.edsoo.ru/7f4183
NESATEIbHOCTH YeJI0OBEKa Ic
bubmuorexa [JOK
1.2 BemecTBa u XuMn4yecKkuepeakiu 15 1 https://m.edsoo.ru/7f4183
Ic
Uroronopazneny 20
Pazjnen 2.BaxuHeiimme npeacTaBuTe I HEOPraHUYECKUX BellleCTB
bubmuorexa [JOK
2.1 Bosnyx. Kucnopon. Ilonarue 06 okcunax 6 https://m.edsoo.ru/7f4183
Ic
bubmuoreka [JOK
2.2 Bonopoa.Ilonstue o kucioTax u comsx 8 1 https://m.edsoo.ru/7f4183
Ic
bubmuoreka [JOK
2.3 Bona. PactBopsl. [loHaTHE 00 OCHOBaHUAX 5 1 1 https://m.edsoo.ru/7f4183
Ic
OCHOBHBIEKIIACCHIHEO PraHMYECKUXCOCTIHE bubmmorexa LIOK
2.4 11 1 1 https://m.edsoo.ru/7f4183

HUU

Tc




Uroronopazneny 30

Paznen 3.1lepuoanyeckuii 3akoH u Ilepuoanueckas cucrema xumuueckux 3jemMenToB Jl. U. MenaeneeBa. CTpoeHueaToMoB.

XuMHYeCKASACBS3b. OKI/ICJ'II/ITeJIbHO-BOCCTaHOBI/ITeJILHLIepeaKIII/IH

Ilepnoanueckuit 3axoH u Ilepuoaudeckas
3.1 cucTeMa XMMHYEeCKuX ayeMeHToB /I, U. 7
MemnneneeBa. CtpoeHueaToma

bubmuorexa [JOK
https://m.edsoo.ru/714183

Tc

39 Xumuueckas cBI3b. OKHUCIMTEILHO- 8

BOCCTAHOBHUTCJIbHBIC PCAKIITNHN

bubmuoreka [JOK
https://m.edsoo.ru/714183
Tc

bubmuoreka [JOK

Hroronopazneny 15 https://m.edsoo.ru/7f4183
Tc
bubmuoreka [JOK
PesepBHOEBpEMs 3 https://m.edsoo.ru/7f4183

Tc

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68




9 KJIACC

N KosmnuyecrBoyacoB DJIeKTPOHHbIE
" | HaummeHOBaHHepPa31eJIOB U (undposbie)
n/ Bcer | KonTpoubHbiepado IIpakTnuyecknepado
TEMIPOrPaMMbI o0pa3oBaTejbHbIepecyp
H 1] ThI ThI
ChI
Pa3nes 1.BemecTBo M XUMHYeCKHE peaKIMU
oBTonere T bubmuorexa [JOK
BTOPEHUE U YTIyOIeHHEe 3HAHUIA
1.1 P T 5 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiiacca 36
OCHOBHBIE3aKOHOMEPHOC eckuxpea bubmmorexa LIOK
HOBHBI HOMEPHOCTHXUMUIECKUX
1.2 N p P 4 https://m.edsoo.ru/7f41a6
KITHiA
36
IEKTDO ecka o bubmuoreka [JOK
TEKTPOTUTHICCKAS TN uarmsl.
1.3 P g HHat 8 1 1 https://m.edsoo.ru/7f41a6
XUMHUYECKHE PEAKIINH B PACTBOPAX 36
Uroronopazneny 17
Paznen 2.HemeTasibl U MX COeUHEHUS
OO61ras xapakTepucTuKa ec bromiorexa LHOK
S X TEPUCTUKA XUMUYICCKUX
2.1 B P P 4 1 https://m.edsoo.ru/7f41a6
aneMeHToB VIIA-rpymnmnsl. ["anorenst 36
OO01mas XxapakTepUCTUKa XUMUIECKIX bubmmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u 6 https://m.edsoo.ru/7f41a6
eécoeqUHEHUS 36
OO01mas XxapakTepuCTUKa XUMUIECKIX bubmmoreka [JOK
23 sneMeHToB VA-rpymnmsl. A30T, hocdop u ux 7 1 https://m.edsoo.ru/7f41a6
COeIUHEHUS 36




OO01mas XxapakTepuCTUKa XUMUIECKIX

bubmuorexa [JOK

2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 8 https://m.edsoo.ru/7f41a6
KPEMHUI U UX COCTMHEHUS 36
Uroronopazneny 25
Paznen 3.Merasibl 4 MX COeIUHEHUS
bubmuorexa [JOK
3.1 OO0muecBoiicTBAMETAIIIIOB 4 https://m.edsoo.ru/7f41a6
36
bubmuorexa [JOK
3.2 Baxneiire MeTaisl U X COCTUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Uroronopazneny 20
Pasznen 4.Xumus u okpyskaouias cpeaa
bubmuorexa [JOK
4.1 BemecTBa 1 Matepuaiibl B )KU3HH YEJIOBEKA 3 https://m.edsoo.ru/7f41a6
36
Uroronopazneny 3
bubmuoreka [JOK
PesepBHOEBpEMs 3 https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

No KosmmuectBouacon

n | Temaypoka Be | Komrpomom | Tpakrmseckn Jarauzy | DJeKTpoHHbIenH(ppoBbIOOPa3oOB
/ ero | epaGorr epaGoTI YyeHus aTeJIbHbIepecypchl

n

1 [Ipeamer xumun. Poiib xumuu B 1 bubmuoreka [JOK
KU3HU YenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

) [TonsiTHe 0 MeTOaX MO3HAHMS B 1 bubmuorexa [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1

3 «[TpaBuna paboTsI B 1abOpaTOpUN U 1 bu6mmoreka [JOK
npuéMbI 0OpaIeHHs ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHHEM»

4 YucTele BEIECTBA U CMECH. | bubmuorexa [JOK
CrniocoObI pa3feneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTnueckas pabora Ne 2

5 «lfasﬂeneHHe cﬁeceﬁ (Ha mpumepe 1 Brbmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OUYHCTKU NTOBAPEHHOM COJM)»

6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE dJIEMEHTBI. 3HAKH | bubmuorexa [JOK
(CMMBOJIBI) XMMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CI0XKHBIEBELIECTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIISIPHOEYIEHHE 1 bu6mmoreka [JOK




https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BeIecTB. XuMHuueckas (Gopmyia.

bubmuorexa [JOK

10 BasieHTHOCTHaTOMOBXMMUYECKUXAIIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTtHocuTeNbHAsI aTOMHAsI Macca.
11 OTtHOocUTENbHAs MOJIEKYIISIPHAS bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10Jis1 XMMHYECKOTO bubmuorexa [JOK
3JIEeMEHTa B COEAMHEHUN https://m.edsoo.ru/ff0d350c
13 Konunuecto BemnectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKkrue 1 XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMHUecKash peaKius https://m.edsoo.ru/ff0d37fa
L5 [Ipu3Haky 1 yciaoBUs MPOTEKaHUS bubmmoreka [JOK
XMUMHUYECKUX PEeaKIMi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bu6mmoreka [JOK
XUMHUUYECKNE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KOJIM4ecTBa, MacChl
17 | BemecTBa 10 ypaBHEHUAM bubmmorexa LIOK
N https://m.edsoo.ru/ffl0d5708
XUMHYECKUX PEaKIIHid
Knaccudukamus XuMHIECKUX
18 peaKumgI) (COGI)II[I/IHGHI/ISI pa3lioKeHust bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3{34
3aMeIeHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 | SHIOUKIOTIEAMCT. O60g:leHI/Ie " Brbmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTHU3aIMsI3HAHUI
20 | KontponpHas padota Nel mo Teme bu6mmoreka [JOK




«BerecTBa U XUMUYECKHE PEAKIIUI)

https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21| Bosayxa. Kuc10pos — oJIeMeHT i https://m.edsoo.ru/fl0d448e
npocroe BeuecTBo. O30H
DU3NYECKUE U XUMUYECKUE

2 CBOICTBa KUCIOpOJa (peakuu bubmmoreka [JOK
OKHUCIIEHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
[TonsiTneobokcHuIax
CriocoObI mosTydeHHsI KHCTIOpo/ia B BuGmorexa LIOK

23 | nabGopaTOpHH U MPOMBIIUIEHHOCTH. hitps-//m.edsoo.ruw/f0d497a
IIpumenenunexkucaopoaa
TennoBoit 3¢ hexT XuMIIecKoit

54 | PeaKLHH, TIOHATHE O bubmmoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJOTEPMUYECKHUX PEAKIIHIX
TormBo (HedTh, yrojib ¥ METaH). Butmorexa LIOK

25 3arps3HeHue BO3/1yXa, CocoObl ero hitps://m.edsoo.ru/f0ddcda
MPEOTBPAILICHHS
[Ipaktuueckas padota Ne 3 o Teme Bu6morexa LIOK

26 «loxysenie u coduparie . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOa, U3yIeHHE €r0 CBOKWCTBY

7 Bonopox — aieMeHT 1 mpocToe bubmmoreka [JOK
BelecTBo. Haxoxaenue B npupose https://m.edsoo.ru/ff0d4dd0
q)I/I?:I/IquKI/Ie A XUMUYECKHUE Bubmiorexa [IOK

28 | CBOHCTBA BOZIOPOZA. https://m.edsoo.ru/f0d4dd0
IIpumeHneHuneBonopoIa

bubmuorexa [JOK
29 [ToHsiTHE O KHCIOTAX U CONAX

https://m.edsoo.ru/ff0d50d2




Croco0bl MosTy4eHust BOAOPOa B

bubmuorexa [JOK

30 naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padorta Ne 4 o Teme
31 <<§onyquHe u 1206I/IpaHI/I€ BOJIOpPO/A, bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4{42
M3yUYEHHE €ro CBOWCTBY
1 MonsipHblii 00bEM Ta30B. 3aKOH bubmmoreka [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHIECTBA
33 BEILIECTBA ra3a o €ro U3BeCTHOMY Brbmorexa LIOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Brrancnenust 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEAKIIMU HA OCHOBE bubnmorexa LIOK
n . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBbEMHBIX OTHOIICHUH ra30B
35 duznyecKkre 1 XUMUYECKHe bubmuoreka [JOK
CBOMCTBA BO/IbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubmuoreka [JOK
MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopUTEIs.
37 Haceimennbie 1 HeHACHIIIICHHBIE bubmuorexa [JOK
pacTtBopbl. MaccoBast 10J1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTnueckas padorta Ne 5 o Teme
«IIpurorosneHue pacTBOpPOB C bu6mmoreka [JOK
38 - . .
onpeenEHHON MaccoBOM oJei https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponsHas padota Ne2 o reme bu6mmoreka [JOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccuuKams, bubmmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenne u XuMHU4YECKUE CBOMCTBA
41 KI/ICJI};LITHI)IX OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHOBaHHS: COCTaB, bubmuorexa [JOK
KJaccu(uKaiys, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
13 [TonyueHnue u XuMHU4YeCKUE CBOMCTBA bu6mmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukaus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHU4YeCKUE CBOMCTBA bubmmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATYypa,
46 CHOCO(613II) chl)nyq)eHmI XI/IMI/I‘-IZIC)KI/IG bubnmorexa LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
IIpakTnueckas padora Ne 6.
47 Pemenue skcriepuMeHTalIbHBIX 3a1a4 bu6mmoreka [JOK
1o TeMe «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COEAUHEHUIN
['enernueckas cBs3b MEXK
48 KJIaccaMu HeopraHqucmiy Brbmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCIIMHEHU I
49 O06o006mIeHne u bubmmoreka [JOK
cUCTeMaTHU3alsI3HaHU I https://m.edsoo.ru/00ad9cb2
KonTtponsHas padota Ne3 mo reme
50 "OCHIO)BHLIG KJII;CCBI HEOPraHUYECKUX bubmmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCIIMHEHU I
51 [TepBbIie MOTBITKH KIACCH(PHUKAIINN bu6mmoreka [JOK




XUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpymmnax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [JOK

52 XUMU4ecKux aemeHToB /1. 1. https://m.edsoo.ru/00adaS2c
MenneneeBa
53 IIepuonsl, rpynimsl, MOATPYIIILI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubmmoreka [JOK
anep. U3otonsl https://m.edsoo.ru/00ada342
CrpoeHue IEKTPOHHBIX 000104YEK
55 aT(f)MOB BHGMGHTI())B [Tepuonueckon Brbmorexa LIOK
https://m.edsoo.ru/00adabbe
cucremsl JI. 1. Menpaeneera
XapaKkTepucTUKa XUMUIECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKECHUIO B bubmuorexa [JOK
Ilepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue Ileproauueckoro 3akoHa
57 | 7Y PA3sBHTHA HAYKH M NDAKTHKH. J. bubmmoreka [JOK
W. MennieneeB — yd€Hblil, mearor u https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DNEeKTPOOTPULIATEIBHOCTHATOMOBXHU bubmmoreka [JOK
MHUYECKUXIIEMEHTOB https://m.edsoo.ru/00adaab8
59 NonHassxumMuueckasicBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHasnonsspHassXxuMu4ecKasic bu6mmoreka [JOK
BSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHasiHEnoMsIpHASIXUMUYECKA bubmmoreka [JOK




SICBSI3b https://m.edsoo.ru/00adaab9
62 CTeleHbOKHUCIICHUS 1 bubmmorexa LOK
https://m.edsoo.ru/00adae28
63 OKHCITUTETBHO- | bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIEPEAKIIUT https://m.edsoo.ru/00adb076
64 OKHCIIMTEIN U BOCCTAHOBUTECIIH 1 bromiorexa LHOK
https://m.edsoo.ru/00adb076
g | oo bz
N HMIECKASCEA3EY https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O0oO1eHne u | bubmmoreka [JOK
cHUCTeMaTH3aIysl 3HaHUHI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0oO1eHne u | bu6mmoreka [JOK
cHUCTeMaTH3aInsl 3HaAHUI https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O0o01meHne u | bu6mmoreka [JOK
cHCTeMaTH3aIysl 3HaHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

No KonuuecTBouacos
Be Jarauzy | DuiekTpoHHBbIeHM(PPOBHIEOOPA30
n | Temaypoka Kontpoabusl | IIpakTuyeck
er YyeHust BaTeJIbHbIEpeCyPChI
/ epaboThI nepadoThI
0
n
[Tepuonnueckuii 3akoH. [leprnoanueckas
P P u 1 bubmuorexa [JOK
cUcTeMa XUMHU4eckux 3emeHToB /1. U.
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
P N 1 bubmmoreka [JOK
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX
PERRCTP https://m.eds00.ru/00adb6b6
MIEPHOJIOB
Knaccugukarnus 1 HOMEHKIIaTypa 1 bu6mmoreka [JOK
HEOPraHMYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
Buabl XUuMHU4ECKOI CBSA3U M THIIEI 1 bubmuorexa [JOK
KPUCTAJIIIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padota Nel mo teme
«[loBTOpEHuE U yrinyoOnaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/Ie]IoB Kypca 8 Kiaccay
Krnaccudukarus XuMHIECKUX peaKInii bubmmoreka [JOK
1
10 pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMUUYECKOU
- p 1 bubmuorexa [JOK
eakiuu. [IoHATHE O TOMOTEHHBIX U
P https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHSIX
[ToHsITHE 0 XUMHUYECKOM PaBHOBECHUHU.
o p | bubmuorexa [JOK
aKTOPBI, BIUSIONINE HA CKOPOCTh
p . p https://m.edsoo.ru/00adc28¢
XUMHYECKON PEAKIINH U TTOJIOKECHUE




XUMHUYECKOTO PAaBHOBCCHUA

XUMUYECKHE CBOMCTBA, MOJTyUYEHUE,

9 OKHCIIUTETBHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIEPEAKIIUT https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHUECKON Butmorexa LIOK

10 | muccoumanuu. CunbHbIE U cladble https://m.edsoo.ru/00aded68
AIIEKTPOIHTHI

. bu6mmorexa LIOK

H ] Momssieypasieruspeaiiii https://m.edsoo.ru/00add448
XI/IMI/I‘-IGCIiI/Ie CBOMCTBA KUCIIOT U ) Bubmiorexa [IOK

12 | ocHOBaHuii B CBeTevaeI[CTaBJIeHI/II/I 00 htps://m.edsoo.ru/00add5d8
AIIEKTPOIUTUYECKON TUCCOIUAIINN
XuMU4ecKue C?OHCTBa coJieii B cBeTe ) BuGmorexa LIOK

13 | mpencraBiaeHH 00 IICKTPOTUTHIECKON htps://m.edsoo.ru/00add8b2
JMCCOIMALIAN

. bubmmorexa LIOK
14| Tomsmue o ruzpomseconcii https://m.edsoo.ru/00add9d4
. bubmmoreka [JOK

15 | OOGoOmenue u cucTeMaTH3ausI3HAHU] hitps-//m.edsoo.ru/00addd12

16 [IpaxTnueckas padora Ne 1. «Pemenue bu6mmoreka [JOK
AKCHEPUMEHTAIbHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTtponsHas padota Ne2 o reme Bu6morexa LIOK

17 «INEKTPOIUTUYECKAS TUCCOLIUALIHSL. htps://m.edsoo.ru/00addecO
XUMUYECKUEPEAKIIUU B PACTBOPAX»

Oobmas xapaKTepI/vICTHKa TaJIOTCHOB. BuGmorexa LIOK

18 | Xumuyeckue cBOWCTBA HA MPUMEpPE htps://m.edsoo.ru/00addfe?
xJjopa

19 Xnoposogopoa. ComnsiHast KUCIIOTA, bu6mmoreka [JOK

https://m.edsoo.ru/00ade104




IIPUMEHEHHE

IIpakTueckas padora Ne 2 o teme

20 0 . bubmuoreka [JOK
«[Tomy4deHne COJNSTHON KUCIIOTHI,
> . . https://m.edsoo.ru/00ade348
U3Yy4YCHHE €€ CBOMCTBY
BrruncieHus 1mo ypaBHEHUSIM
21 P . bubmuoreka [JOK
XUMHUYCCKUX PEAKIUi, €CIU OJIUH U3
peartt https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO01mas XxapaKTepUCTHUKA dJIEMEHTOB bubmmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade6b4a
AnnoTporHbie MOIU(HUKAIIUN CEPBI.
7 - p g . p . bubmuorexa [JOK
ax0KJICHUE Cephl U €€ COCTUHEHUH B
A p . https://m.edsoo.ru/00ade64a
npupoie. XUMUIECKHECBOMCTBACEPHI
CepoBojiopo, cTpoeHHe, (HPU3NIeCKHue bubmmoreka [JOK
24 .
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunsl ceprbl. CepHasi KUCIIOTA,
’5 o . p p g bubmuoreka [JOK
M3UYECKUE U XMMUYCCKHE CBOKCTBA,
https://m.edsoo.ru/00adea28
MIPUMECHCHHE
XUMHUYECKUE PEAKIIHH, JISKAITUE B
OCHOBE MTPOMBIIIIJIEHHOTO CIIOco0a
%6 P N bubmuorexa [JOK
MOJTy4EHUS] CEPHON KHUCITOTHI.
yi P . https://m.edsoo.ru/00adec8a
XUMHUECKOE3arpsI3HEHUEOKPYKAIOIIEHC
PEeNBICOCTMHEHUSIMUCEPHI
7 Brruucnenue MaccoBoi 10711 BbIXO1a bubmuorexa [JOK
IIPOJIyKTa peakuu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTUKa AIEMEHTOB V A-
73 rpynmnsl. A30T, paclipOCTpPaHEHUE B bu6mmoreka [JOK

npupoje, Gu3ndecKkre u XUMHIECKHIE
CBOICTBa

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




AmMHaK, ero pusnyeckne 1 XuMUIeCKre

bubmuoreka [JOK

29 CBOMCTBA, MOJTYYCHHE U IPUMEHEHNE https://m.edsoo.ru/00adf004
[Ipaktuueckas padota Ne 3 o Teme

30 <<§onyquHe aleMHaKa, M3Y4YCHHE €TO Brbmnorexa LIOK

N https://m.edsoo.ru/00adf1 80
CBOMCTB»

31 A30THas KHCTIOTa, €€ PU3NIeCcKue u bubmmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH

" ;lagag;ii 1;1 .KaquTBe MUHEPAITBLHBIX BuGmiorexa [IOK

. https://m.edsoo.ru/00adf518
XUMHUECKOE3arpsI3HEHUEOKPYKAIOIEHC
penbICOeTMHEHUIMUA30TA
dochop. Oxcun dpocdopa (V) u BuGmorexa LIOK

33 bocopuas KHCH?Ta’ usiaeckue https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOMCTBA, TIOYyICHUE
Hcnons3oBanue GpochaToB B KayecTBe

34 | MHHEPAIBHBIX yoOpeHuit. bu6mmoreka [JOK
3arps3HeHHEnpupoJHOHcpeapidochaTam https://m.edsoo.ru/00adfc20
u
Yraepoa, pacripocTpaHEeHHE B IPUPOJE, bubmmoreka [JOK

35 .
¢u3nveckrue 1 XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaeposaa, ux Gu3ndecKue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKHE bubmuorexa [JOK

36
po0OJIeMBl, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)

37 | VYronbHas KUCIOTa U €€ COIU bubmmorexa LIOK

https://m.edsoo.ru/00ae006¢c

38 [Ipaktuueckas padota Ne 4 o Teme bubmuorexa [JOK




"[lony4eHune yriekucioro rasa.

KauecTBenHas peakuust Ha kKapOOHaT-
n

https://m.edsoo.ru/00ae027¢

HOH
[TepBoHauanbHBIE TIOHATHS 00 BuGmiorexa [IOK
39| OPraHMHECKIX BELICCTBAX Kak O https://m.edsoo.ru/00ae054¢
COEJIMHEHUSX YIiIepoa
40 | KpemHuil 1 erocoeAMHEHUS bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpaxTnueckas padora Ne 5. Pemenue
41 JKCIIEpUMEHTAIIBHBIX 3a7a4 110 TEME bu6mmoreka [JOK
«Baxueime HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUSD)
KonTtponsHast padota Ne3 mo teme
42 «Baxcl;eﬁmne I})IeMeTaJIJH)I U UX bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIIMHEHUSD)
OO01mmas XxapakTepuCTUKa XUMUIECKIX
3JIEMEHTOB — METAJLIOB. BuGmorexa LIOK
43 Merannuueckas CBsI3b U METAJNINYECKas
. https://m.edsoo.ru/00ae103e
KPUCTAJITUYECKAs pEIIETKA.
OU3NYECKUECBOMCTBAMETAIIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 | DnexTpOXUMHUYECKHUH psij HANpsHKEHUH bubmmorexa LIOK
https://m.edsoo.ru/00ael 156
METaJJIOB
Oo6mue criocoObl OTYICHHSI METAJLIOB.
CnnaBel. Berurcnenus no ypaBHEHUSIM bu6mmoreka [JOK
s XMUMHMUYECKUX PEaKLUi, eCIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPIKUT MPUMECH
46 | TloHsiTHE O KOPPO3UUMETAIIIOB bubmmoreka [JOK




https://m.edsoo.ru/00ael1278

47 | IlenovyHsieMeTaIIBI Brbmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 | Oxcuapl ¥ THAPOKCUABI HATPUS U KaJIHs bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHoO3eMeENBbHBIE METATIIBI — bubmmoreka [JOK
KaJIbIIMI U MarHui https://m.edsoo.ru/00aelSe8
50 | BaxueimecoeMHEHUSKATBIIHS Brbmorexa LIOK
https://m.edsoo.ru/00aelSe8
51 | OO6oOmenue u cucTeMaTH3aUI3HAHU]
57 JKEcTKOCTh BOJBI M CITOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 | e SO OO Eumorera LIOK
yerpatenus” https://m.edsoo.ru/00aelae8
. bubnuorexa LIOK
>4 | AmoMuHui https://m.edsc]i).ru/ 00aelc64
55 AmboTepHbIE CBOHCTBA OKCHJIA U bubmmoreka [JOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
36 | Heneso https://m.edsc]i).ru/Oanld86
57 Oxcuppl, TUApOKCH b U cosn xesnesa (1) bu6mmoreka [JOK
u xene3a (I1I) https://m.edsoo.ru/00ae35e6
58 | OO0o6menue u cucTreMaTH3aUI3HAHUT
[IpakTnueckas padora Ne 7. Pemienue
59 JKCIIEpUMEHTAIIBHBIX 3a7a4 110 TEME bu6mmoreka [JOK

«BaxxHen1e MeTaIbl U UX
COEIUHEHUS)

https://m.edsoo.ru/00ae3de8




Beluncnenus 1o ypaBHeHUIM
XUMUYECKUX PEAKLUN, €CIIU OJIUH U3

G0 | PeATeHTOB JaH B M30BITKE WIN COACPIKUT 1 bubmmoreka [JOK
IIPUMECH. https://m.edsoo.ru/00ae1750
BrruncieHussMaccoBONI0IMBBIXOAATIPO T
YKTapeaKIiu

61 | OOoOmenue 1 cucTeMaTH3aUA3HAHUI 1
KonTtponsHast padota Ne4 o teme

62 | «Baxseiiue MeTaIIbI U UX 1
COCIIMHEHUS

63 BemecTBa u maTepuaiibsl B IOBCEJHEBHOM | bubmmoreka [JOK
KU3HU YeJIOBEKa https://m.edsoo.ru/00ae3£50

64 XUMHUYECKOE3arpsI3HEHUEOKPYKAKOLIEHC | bu6mmoreka [JOK
penbl https://m.edsoo.ru/00ae4270

65 Ponb XxumMuu B perieHnu 3K0JI0rH4ecKuX | bu6mmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O0oO1eHne u | bu6mmoreka [JOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O0oO1eHne u | bubmmoreka [JOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O0o01eHne u ! bu6mmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
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Conep:xaHue BOCIUTAHMS € Y4eTOM padoyeil MpOorpaMMbl BOCIIUTAHUSA IIKOJIbI.
Peanuszanus BocnuTaTeNbHOTO MOTEHIIMANIA YPOKOB BEAETCS C YU€TOM paboduX Mporpamm

DOIT O0O0:

MaKCUMaJbHOE HCIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEpKaHUS Y4eOHBIX
npeaAMeToB st GOPMHPOBAaHMS Yy OOYYAIOIMIUXCS POCCHUUCKUX TPAJAUIMOHHBIX TYXOBHO-
HPaBCTBEHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHUHUCKOTO HCTOPHUYECKOTO CO3HAHHMS Ha
OCHOBE HCTOPHUYECKOTO TIPOCBEIICHUS; TMOJ00pP COOTBETCTBYIOIIETO COJEPKAHHUS YPOKOB,
3a/IaHUH, BCTIOMOTaTEIbHBIX MAaTEPHAIIOB, TPOOIEMHBIX CUTYaIMH 711 00CYKICHHIA;

BKJIIOYCHHE YYHUTEISIMH B pabodWe NIporpaMmbl 10 Y4eOHBIM TIpeaAMETaM, Kypcam,
MOJIYJISIM IIEJICBBIX OPHUEHTHPOB PE3YJBTAaTOB BOCIHTAHMS, WX Yy4eT B ONpPEICICHUU
BOCIIUTATEIBLHBIX 33/1a4 YPOKOB, 3aHATHH;

BKJIIOUCHHE YUUTEISIMU B pabouue MporpaMMbl YYEOHBIX MPEAMETOB, KypCOB, MOJyJEH
TEMAaTHKH B COOTBETCTBUU C KaJ€HIAPHBIM IIJIAHOM BOCIHUTATEIBHOU PaOOTHI;

BBIOOP METOJIOB, METOJIMK, TEXHOJOTHUH, OKa3bIBAIOIINX BOCIUTATEIHLHOE BO3/JCHCTBHE HA
JIMYHOCTb B COOTBETCTBHM C BOCHUTATECILHBIM HMACAJIOM, ILIEILI0 W 3aJadaMd BOCIUTAHUS,
IIEJIEBBIMA OPUCHTHPAMHU PE3YJIbTATOB BOCIHMTAHUS, PEATH3ALUI0 MPUOPUTETA BOCIHTAHHS B
y4eOHOMU NIeATEeTLHOCTH;

MPUBJICYCHUE BHUMAHHUS OOYYArONIMXCSI K IICHHOCTHOMY acCMEKTy M3ydaeMbIX Ha ypoKax
MPEAMETOB, SBJICHUN H COOBITUN, WHUIMUPOBAHUE OOCYKIEHUW, BBICKAa3bIBAHUN CBOETO
MHEHHS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIICHUS K H3Y4aeMbIM COOBITHSM, SIBICHUSM,
JIAIAM;

MPUMEHECHHE WHTEPAKTUBHBIX (popM  ydeOHOM pabOTBl -  HMHTEIUIEKTYaJIbHBIX,
CTUMYJUPYIOMINX IM03HABATECILHYI0 MOTHBAIIMIO, HWTPOBBIX METOIHMK, IUCKYCCHH, HArOIIUX
BO3MOJKHOCTh TIPHOOPECTH OMBIT BEJIEHUS KOHCTPYKTHBHOTO JHAJIOra; TPYNIOBOM padOTHI,
KOTOpasi YYUT CTPOHWTHh OTHOIICHUS W JCUCTBOBAaTH B KOMaHJE, CIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBIIIJICHUS;

noOyxaeHre OOydJarmuXxcs COONI0AaTh HOPMBI TOBEACHMsS, TMpaBujia OOIIECHUS CO

CBEpCTHHKAMH W  TEJAarorn4ecKuMd  pabOTHHKAMH,  COOTBETCTBYIOUIME  YKJIaay
0011e00pa3oBaTeIbHON  OpPraHW3allii, YCTAHOBJICHHE U TMOJJCPKKY J10O0pOKeIaTeIbHON
aTMochepsl;

OpraHU3aIMi0 HaCTaBHUYECTBA MOTHBHPOBAHHBIX W IPYAUPOBAHHBIX OOYJAIOUTUXCS Ha
HEYCTICBAIOIUMH  OJHOKJIACCHUKAaMH, B TOM 4YHCJI€ C OCOObIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTSAMHU, JAIOMIETO OOYYAIOMIUMCSI COIMAIBbHO 3HAYUMBIA OTBIT COTPYAHHYECTBA M
B3aMHOM ITOMOIIIH;

WHUIIMMPOBAHUE W TIOJMJCPKKY HCCIEIOBATEIBCKONW JIEATEIBHOCTH OOYYarOIINXCs,
IJJAHUPOBAHUE M BBIMOJHEHWE WHIUBUIYAIbHBIX W TPYIIIOBBIX MPOEKTOB BOCIHUTATEIBLHON
HaIpaBJIEHHOCTH.






