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IIpoBepeno YTBEpKIECHO
3am. gupexropa no YBP npuka3zoM Ne - O]
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Knacc: 8-9.
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CocraBnena B cooTBeTcTBHM ¢ DeiepanibHON paboUeil MporpaMmoil o XuMHUH.

VY4eOHUKH:
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2. Xumws. 9 knace. Yuebnuk. ['abpuensa O. C, Octpoymos U. I', Cnaakos C. A. — 2023 1.
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HOACHUTEJBbHASA
3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO O0IIEro oOpa3oBaHus, MPeICTaBICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboyeil MmporpaMMel
BOCIIUTAHUS U C YUYETOM KOHUEIIIUU MPErnoAaBaHusi y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoit denepaiuu.

[Iporpamma mo XuMuu AA€T NPEACTABICHUE O IENsAX, OOIIeW cTpaTeruu
oOy4eHMs, BOCHUTAHUS W Pa3BUTHSI OOYYAIOIIMXCS CPEIACTBAMH YYEOHOTO
MpeIMETAa, YCTaHaBIIMBAECT o0si3aTeNbHOE MPEIMETHOE coaepKaHue,
MpEyCMaTPUBAET PACIPEICIICHUE €ro I0 KilaccaM M CTPYKTYPHUpPOBAHUE IO
pazielnaM M TeMaM NOporpaMMbl IO XUMHH, OINPEAENISET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATELHOCTh M3YUYCHHS XUMHUU C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM  Y4eOHOTrO  TIpoIlecca, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcsi, OMNpeAeNiseT BO3MOXKHOCTU TMpeaMera IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeIbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yibTataM 00yYeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOW JEATEIbHOCTH OOYYaromierocss IO OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparotT (GOpMUpPYyEMbIE XHMHUEW MPEICTaBICHUS O B3aUMOIPEBPAIEHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUs TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, HHEPTETUUYECKOMH,
MUIIEBON M SKOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEM IS CaMOpPa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111IeH U (PyHKIIMOHATIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOM  Y4EOHOM  JESITEIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIILCKUX YMEHUM, HEOOXOIMMBIX KakK B
MMOBCETHEBHOM XKM3HU, TaK U B MPO(HEeCCUOHATBLHOU IeATeTbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBHI
LIEJIOCTHOTO B3MJIsia HA €IMHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3zoBaHHe 00yJarONTUXCS.

Jlanuble HampaBiieHUs B OOY4YEHHM XHMHH OOECNEYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  IMENaroruyecku
a/IaITHPOBAHHBIM OTpakKeHHEM 0a30BOM HayKHW XUMUH Ha ONpPEACIEHHOM dTane eé
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 00Opa30BaHUsS OPUEHTUPOBAH HA
OCBOCHHE OOYYarOUIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB
HEOPraHMYECKOM XHWMHU H HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX ITOHATH
OPTraHUYECKON XUMHH.

CrpykTypa coiepKaHus MPOTPpaMMbI MO XUMHUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K e€ mzydeHuro. CoJepikaHHe CKIAAbIBAETCS U3 CHUCTEMbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUNA O XMMUYECKOU
peakiuu. OO0e 3T CHUCTEMBbl CTPYKTYPHO OpPraHU30BaHbl [0 TPHUHIUITY
MOCJIEN0BATEIBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— nepuoandeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHYECKOH CBSI3U;

— TpenCTaBlICHUNA 00 DJIEKTPOJUTUYECKON AMCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernyeckue 3HAHUS pPACCMATPUBAIOTCA HA OCHOBE AMIIHMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO
YPOBHS K JAPYromy, BBINOJHSAS (YHKIUU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U TOJIYYEHUS
U3Y4YaeMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHON NpPUPOJbl, IEHHOCTHOIO OTHOILIECHHUS K HAYYHOMY 3HAHUIO H
METOJaM TO3HaHHWS B Hayke. M3yueHHe XUMHUHM TPOUCXOJUT C MPUBICUYECHUEM
3HAHWN W3 paHee M3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpYyKarOMHMH MUDY,
«buonorus. 5-7 kinacce» U «du3nka. 7 KjIacc.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (QopMUpOBaHWE 3HAHUNW OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEeIbHOCTH 4YeJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KYJBTYpHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKHX
3HAaHUN — BaKHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TEOPETUUYECKHUX ITOJIOKCHHIM,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKka HayKH, B



OpUOOIIEHNHM K HaydHbIM METOAAM TO3HAHMA MpPU H3YYCHHH BEIIECTB H
XUMHUYECKUX PeaKiuii, B (OPMUPOBAHUH U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIbHOW U Y4eOHO-MCCIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO OOpallleHHus C BeElIecTBaMHU B
MMOBCEJHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HampaBJCHHOCTb OOy4YeHUsS Ha  CHUCTEMaTU4YeCcKoe MPHOOIIECHUE
oOy4Jaronmxcsi K CaMOCTOSATENbHON I103HABATENbHOW JAESITENbHOCTH, HAYYHBIM
METOJlaM TMO3HaHUsl, (GOPMUPYIONIUM MOTHUBAILMIO U PaA3BUTHUE CHOCOOHOCTEH K
XUMUWY;

— o0ecnieueHue YCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OMbITa Pa3HOOOpPa3HOW MAESATEIBbHOCTH, MO3HAHHWA U CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB ACSITEIBHOCTH;

— (opmupoBanue o00OmEeld (YHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCIE€ YMEHHM OOBICHATh M OLCHUBATH SIBICHHUS
OKPY’KAIOLIEr0 MHUpPa, UCIOIb3Yys 3HAHHS U ONBIT, MOJYYEHHBIE MPU H3YyYECHHUH
XUMUH, TPUMEHATh WX TPU PEIICHUH TPOoOJeM B TOBCEIHEBHOW KU3HU W
TPYZIOBOU JEATEIBHOCTH;

— (¢opmupoBaHue y oOOydarOUMXcsi TYMAHUCTUYECKUX OTHOLIEHUH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HSKOJOTUYECKU
11eJ1IeCO00Pa3HOro TOBENEHUsT B OBITY M TPYAOBOM JIEATENbHOCTH B LEISAX
COXPAHEHUS CBOETO 3/10POBbs U OKPYKAKOUIEN IPUPOJIHON CPEIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY NpO(uUis U HANpaBJIE€HHOCTU JajbHEHIero
oOy4eHwusI.

OO1iee 4YUCIO YacoB, OTBEAEHHBIX JUIsi M3YyYEHHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B § kiacce — 68 1acosB (2
yaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B He/eIio0).

COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XUMUYECKHE TOHSATHS
[Ipenmer xumuun. Ponp XUMUM B J)KU3HU YEIIOBEKA. XMMUS B CUCTEME HayK.
Tena u BemectBa. dusnueckue CBOIICTBA BEHIECTB. ATpPEratHOE COCTOSHHE
BemiecTB. IloHATHE O MeTOmax MO3HAHMS B XUMHU. YHCTBIE BEIIECTBA U CMECH.



CnocoObI pa3aeneHust cMecei.

ATOMBI W MOJIEKYJBl. XHUMHYECKHE dJeMEHThl. CHUMBOIBI XHUMHUYECKHUX
asieMeHTOB. [IpocThie U CI0XHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckas Qopmyna. BaaeHTHOCTP aTOMOB XUMHYECKHX AJIEMEHTOB.
3aKkOH TIOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTeNbHas aTOMHas Macca.
OTHOcUTeNbHAS MOJEKYJsIpHas Macca. MaccoBas 1071 XUMHUYECKOTO 3JIE€MEHTa B
COCTUHEHUH.

KommuecTtBo BemectBa. Monbs. MomsipHass Macca. B3anMocCBs3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYpHBIX €IWHHUI[ BemiecTBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTUHEHUHN.

du3nyecKkne U XUMUYCCKUE SBIICHUS. XUMHUUYECKas Peakius 1 e€ MpU3HAKH.
3aKOH COXpAaHEHMsSI MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Kiaccuduxarms
XUMUYECKUX peaKInil (COeqMHEHUS, PA3I0KEHUS, 3aMEIIICHUsI, OOMEHA).

Xumuueckuii IKcnepumeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBuUiiaMu paboThl B J1aOOpaTOpuu U
npuéMaMu OOpalieHus ¢ JTa0opaTOPHBIM O00OPYIOBAHUEM, U3yUECHUE U OMHCAHUE
¢u3nYecKuXx CBOMCTB OOpa3IOB HEOPTaHWYECKUX BEIIECTB, HAOIO/CHUE
¢usnueckux (MJIaBjIeHUE BOCKA, TasHUE JIbJia, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHJECHCAIMs BOJbI) M XUMHUYECKUX (FOPEHUE CBEYH, NMPOKAIUBAHHUE
METHOM MTPOBOJIOKH, B3aMMOJICHCTBHAE Mejla ¢ KUCIOTON) SBICHHUH, HAOIIOACHHUE 1
OTHCaHNE TPU3HAKOB MPOTEKAHNS XUMHUUYECKUX PEaKIMi (pa3iokKeHHe caxapa,

B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE Kene3a ¢ pactBopoM coiu meau (I1),
U3Y4YCHHE CIOCOOOB PAa3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (uiIbTPOBAHUE,
BbITIApUBAHUE, UCTHLIAIMSA, XpoMaTtorpadusi, MpoBeJeHNE OYUCTKH TTOBAPEHHOU
CoJiK, HaOJIOJICHWE W  OMNHUCAaHUE  PE3YyJIbTATOB  NPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAcCChl, CO3/IaHHE MOJENEH MOJEKYJ
(IIapoCTeP>KHEBBIX ).

BaxHellline npeacTaBUTE/ M HEOPraHMYECKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 3lI€MEHT U MPOCTOE
BelecTBO. HaxoxaeHue kuciopona B MNpupojae, (Pu3MUecKne U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuawl. Ilpumenenue kucnopona. CrocoOsbl
MOJIyYeHUsS] KHCIIOpoJa B JIa0OpaTopud H TMPOMBIILIEHHOCTH. KpyroBopot
KHCJIopoja B ipupoae. O30H — aJuTOTpOITHAs MOAU(PUKAIIHS KUCIOPOIaA.

TennoBoit 3h(}EeKT XUMHYECKOW peakinh, TEPMOXHMHUUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuuu. TOIIMBO: yrojib U METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »amemeHT M mpocroe BemecTBo. Haxoxaenue Bomopoma B
npupojsie, ¢GU3MYECKMEe UM XHUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noaydeHus. Kucnorsl u conmu.

MonsipHbiii 00BEM Ta30B. PacuéThl 0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurtens. PacTBOpsL



HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbI. OCHOBAHMUS.
Ponp pacTBOpoB B mpupoje U B KU3HHU YeNOBEKA. KpyroBopoT BOJbI B MPHUPOE.
3arps3HeHue NpUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coemmnennit. Oxcunbl. Knmaccuduxarus
OKCHJIOB:  cojieoOpasyronue  (OCHOBHBIC, KHCIOTHBIC, aM{pOTEpHBIE) U
HeconeoOpazyromme. Homenknarypa oxcujgoB. Dusnueckue © XUMHYECKUE
CBOKCTBA OKCUJIOB. [lonyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IIENOYM UM HEPACTBOPUMBIC
ocHoBaHusa. HomeHknatypa ocHoBaHuii. PU3NYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUN.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciaor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCIOT.

Conu. Homenkiarypa coiieid. @U3NUECKUE U XUMUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue conen.

['eHeTnueckas CBsA3b MEXY KilacCaMU HEOPTaHUYECKUX COCIUHECHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPKAHU KUCIOpOJa B BO3IYyXE, MOJIyUCHUE,
coOupaHue, pacrno3HaBaHHE U HW3YUYEHUE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCJIOBUSI BO3HUKHOBEHUS W
MpeKpaileHus ropeHus (mokapa), O3HAKOMJIEHHE C oOpaslaMud OKCHAOB U
OMHCAaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHWEe, DPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojelicTBue Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), HAOMIOIeHHEe 00pa3IoB BEIIECTB
KoJinuecTBOM 1 Moub, HCClieoBaHUE OCOOEHHOCTEH pacCTBOPEHMS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTHIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIe pacTBOPEHHOTO BEMIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HatpueM ¥ KaibleM) (BO3MOXKHO HCIOJb30BAHME  BUIECOMATEPUAIIOB),
HCCIIeIOBaHUE OOpa3l0B HEOPTraHUYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUs OKPACKHW MHJIMKATOPOB B PACTBOpAx KHUCIJIOT U IIETOYEH,
u3ydeHue B3amMmojerictBus okcuaa meaw (1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METaJIaMH, PEaKIUid HEeWTpaau3aluu, MOJIYyYEHHUE HEePaCTBOPUMBIX
OCHOBAHUI, BBITECHEHHE OJHOT0 METaJlJla JIPyTMM K3 PacTBOpa COJU, PELICHUE
AKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «BaxkHelme Kiaacchl HEOPraHUYECKUX
COCIMHEHUN.

Ilepuoanueckunii 3akon u Ilepuoaumyeckasi cucreMa XUMHYECKHX
iemenToB JI. WU. MenngeneeBa. CrpoeHne aromMoB. XHMHYECKAsl CBS3b.
OKHCIANTETIbHO-BOCCTAHOBUTEIbHbIE PEAKIINH

[lepBbie TOMBITKM KiIacCUPUKAIMA XUMHUYECKUX 3JIeMeHTOB. [loHsaTne o
rpyInmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEJIbHbIE METaJLIbI,
raJIOTeHBI, HHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEepHBIE OKCHIBI



Y TUJIPOKCUIBI.

ITepuonnueckunt 3akoH. Ilepuoanueckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KoporkomepuonHass W IJIMHHOINEPUOIHAS bhopmbl
Ilepnogmueckon cucreMsl xuMuueckux anemMeHToB . M. Menneneesa. Ileproabt
u rpynnbl. PU3NYECKHH CMBICT MOPSAAKOBOIO HOMEpa, HOMEPOB IEpuoAa |
CPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB IepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnomnueckon cucremnl JI. WM. MenpaeneeBa. XapakTepUCTHUKA XUMHYECKOIO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB 110 ITPYIIIaM U IIEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTeMbl XUMUYECKUX
AJIEMEHTOB Ui pa3BuThs Hayku U npaktuku. . VM. MenzgeneeB — yd€HbId U
rpa)KJaHWH.

Xumuyeckasi cBsi3b. KoBajieHTHast (TMOJIApHAsT YW HEMOJSPHAs) CBS3b.
DIIEKTPOOTPULATETBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenb okucneHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIBHBIC  PEAKIIUH.
[Tponecchl okucneHust U BocCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpasloB BEIIECTB METAJIOB W HEMETaJVIOB, B3aUMOJICUCTBHUE
TUAPOKCUJA LHMHKA C pPAcTBOpaMU KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIIMiA
(ropeHue, peakiu pa3aoKeHUs, COEAUHEHNUS ).

Mescnpeomemmnuwie cea3u

Peanuzanus MeXNpeaMeTHBIX CBA3€H MpU W3YYECHUHM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS 4Yepe3 UCIOJIb30BaHUE KaK OOIIUMX €CTEeCTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSTHUH, SBJISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO01muMe ecTeCTBeHHO--HAy4YHbIE TIOHSTHS: HAYyYHBIN (akT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, Kiaccupukalus, TMEepUOJUYHOCTh, HAOJIOJACHUE,
AKCIIEPUMEHT, MOJICIIUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: marepusi, aToMm, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I,
M30TOIbl, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBa, Ta3, (PU3NYECKUE BEIUYHHBI, €IUHUIIBI
U3MEpPEHUs1, KOCMOC, TIJIaHeThI, 3BE3/1b1, COHILE.

buonorus: ¢orocunTes, npixanue, ornocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOTIAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX JIEMEHTOB /.



N. MengeneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kalus, KalabLus U UX
COCIMHEHH B COOTBETCTBUM C IIOJIOKEHHEM JJIEMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOECHUEM UX aTOMOB.

Crpoenne BellecTBa: BUABl XMUMHYECKOW CBSI3U. THUIBI KpPUCTANIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IW4HbIM KJaccaM HEOPraHWYECKHUX
COCIMHEHHI, TCHETUYECKAs CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIIU 1O pa3IMYHBIM MPU3HAKAM (10 YHUCITY
M COCTaBY y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO

M3MEHEHUIO CTEMECHEW OKHUCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 00paTUMOCTH, MO
Y4aCTHUIO KaTajlu3aTopa). JK30- U HAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YPaBHCHMUS.

[TonaTre 0 cKOpOoCTH XHUMHUYECKOW peakiuu. [loHaTHe 00 0OpaTUMBIX U
HEOOPATHUMBIX XMMHUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX U T'€TEPOreHHBIX
peakuusx. [lonarue o karanmse. [lonsitue 0 xumuyeckom paBHOBecun. MakTophl,
BIIMSIIOIIME HA CKOPOCTh XHWMHUYECKOM PEAKIMU W TMOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJCKTPOHHBIA  OasaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBieHue YpPaBHEHUU

OKHCIIUTEJIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  KCMHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3IEKTPOIUTUIECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMAIMKA BEUIECTB C PA3UYHBIMU BHJIAMHU
XUMU4ecKoi cBsi3u. CreneHs aucconuanuu. CUIIbHBIE U CNTa0bIe SJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y clioBUs MPOTEKAHUSI peaKIMi HOHHOTO 0OMeEHa,
IIOJHBIE M COKpAalIEHHbIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHCIIOT,
OCHOBAaHMM MW COJed B CBET€ TNPEACTaBIEHUM 00  DIEKTPOTUTUYECKOU
nucconnanuu. KauecTBeHHbIEC peakiuu Ha MOHBIL. [loHsITHE O THIpOIU3€e COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BELIECTB — METAJIOB W HEMETANIOB (rpadura M anMasa), CIOXHBIX BEIIECTB
(xJopuaa HaTpus), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pPEaKIUu
OT BO3JCUCTBUS PA3IMYHBIX (PAKTOPOB, HCCICAOBAHHE DIICKTPOIPOBOJHOCTH
pacTBOPOB BELIECTB, Mpoliecca AUCCOLMALMM KHUCJIOT, IIEeJIoYell U  coJiel
(BOBMOKHO  UCIIOJB30BAHUE BHUJEO MaTEpUaloOB), IMPOBEJCHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKKM  MPOTEKaHWUsS  peakiuid  HOHHOro  oOMEHa
(oOpazoBanue ocajaka, BblJeJIeHHWE Trasza, oOpa3oBaHHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUil
(ropeHue, peakiuu paslioKEHUs, COCITUHEHUS), pacllO3HaBaHUE HEOPraHUYECKHUX



BEIIECTB C TIOMOIIBIO KAYeCTBEHHBIX PEAaKIMd HAa HWOHBI, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl U UX COeMHEHUS

O6mrast xapaktepuctuka rainoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XWMHYECKHE CBOWCTBA Ha TpUMeEpe  XJopa
(B3auMoielicTBHE C MeETaUlaMH, HEMETajUlaMHd, ImeJodaMu). XJIOPOBOAOPO/I.
CousiHast KMCIIOTa, XUMHYECKHUE CBOICTBA, MOJyIeHHEe, IpUMeHeHue. JleficTBre

XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJloBeKa. BaxHeilmme XIopuasl U UX
HAXO0XJICHUE B IPUPO/IE.

O6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcoOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (U3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(PHUKAIINN KUCIOPOaa
U cepbl. XuMu4eckue cBoilicTBa cepbl. CepoBoaopol, CTpoeHue, (U3NYECKUe U
XUMHUYecKue cBOMCTBAa. OKCHIIBI Cepbl KaK MPEICTABUTEIU KUCIOTHBIX OKCHJIOB.
Cepnas kucnorta, (QU3MYECKHUE U XUMHUYECKHME CBOMCTBa (00IIME  Kak
MPEACTABUTENS KJlacca KUCIOT M cneuupuueckune). XUMUYECKUE pEeaKiui,
JeKalMe B OCHOBE MPOMBIIUICHHOTO CIOCO0a TONy4YeHUs! CEpHOW KHCIIOTHI.
[Ipumenenue cepHoil kucioThl. COJId CEpHOM KUCIIOTHI, KAYECTBEHHAsI PEaKI[Us Ha
cynabdar-uoH. HaxoxzaeHue cepbl U €€ COEIMHEHUH B IpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYIXKAIOLIEH Cpelbl COSAMHEHUSAMU Cepbl (KHCIOTHBIE OXK[IH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepucTtuka 3y1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCIICHHs. A30T, pacIpoCTpaHEHHE B MPUPOJIE,
dusnueckue u xumMudeckue cBoiictea. KpyroBopor a3ora B npuponie. AMMuUak, ero
¢usnyeckue U XMMHUUECKUE CBOMCTBA, MoNyuyeHue u nmpuMenenre. Coiam aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakIius Ha
MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ TMOoJydeHue, (PU3ndecKkue U XUMUUYECKUE
cBOMcTBa (00mME Kak NPEACTaBUTENS Kjacca KHCJIOT W CHenu(puIecKue).
Hcronp30BaHne HUTPATOB W COJCH aMMOHHS B KaueCTBE MHUHEPATbHBIX
yno0peHnid. XMMHUECKOE 3arpsi3HeHUE OKPY Kalolle cpeibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIH, 3arps3HEeHHE BO3JyXa, MOuYBbl U BOJ0EMOB). Docdop,
ajutoTpornHbie Mogudukanuu ¢Gocdopa, GuU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u hochopHas kucinoTa, GU3HISCKHE U XUMUICCKIE CBONCTBA,
nosiyuenue. McnonbszoBanue pocdaroB B kauecTBe MUHEPATIBHBIX YI0OPEHHUIA.

O6mas xapaktepuctuka 3aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHW  OKHUCICHHUS.  YTIEpoi,  aJIOTPOITHEIC
MoauUKAINK, PpACpOCTpaHEHUE B TMpUPoJe, (GU3HUECKHE U XUMHUYECKHE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B mpuponae. OKCUIbl yriiepoaa, ux
dusnueckue W XMMHYECKHE CBOMCTBA, JCHCTBHE HA IKUBBIE OPTaHU3MBI,
MOJIyYeHHE M TMPUMEHEHHE. DKOJIOTMYECKHE MNpPOOJIeMbl, CBSA3aHHBIE C OKCHUIOM
yrepoga (IV), rumore3a mio0ajabHOrO TMOTEIUICHHsI KJIMMaTa, MapHUKOBBIN



s dexT. YronapHas KHCIOTa U €€ CONU, X (PU3NYECKHEe W XUMUYECKHE CBOWMCTRBA,
nojyueHue W mnpuMeHeHWe. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH W CEIHCKOM
XO35HCTBE.

[lepBoHauanbHbIC TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSAX
yraepoja (MeTaH, 3TaH, 3THIEH, alleTUJIEH, 3TaHOJ, [IIULEPHH, YKCYCHasl KUCJIO0TA).
[IpupogHbie WCTOYHWUKH YIJIEBOJOPOIOB (Yroyib, TMPUPOIHBIN Ta3, HEDTH),
NPOJAYKTHl UX MepepaOOoTKH (OEH3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeNIKaX, yriieBojax — 1 ux
poiii B KM3HM 4eJlOBeKa. MarepuaibHOE€ €AUHCTBO OPraHMYECKUX U
HEOPraHWYECKUX COCTMHEHUN.

KpemHunii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, TOJYyUYEHHUE W
npuMmenenue. CoeauHeHus KpeMmHHsT B mnpupozae. OOmme npeactaBieHUs 00
okcuae kpemuus (IV) u kpemuueBoil kuciore. CHIMKAThI, UX HCIOIb30BaHUE B
OBITY, B IPOMBIILJICHHOCTU. BaxkHeline CTpoUTEbHbIE MaTepualibl: Kepamuka,
CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl G€30MacHOro0 MCIMOIL30BaHUs
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I0B HEOPTAHMUYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEAKLM HAa XJIOPUA-HUOHBI U HAOIIOI€HUE TPU3HAKOB
X MPOTEKAHMSs, OMBITHI, OTpa)karoliue (U3NUEeCKue U XUMHUYECKHE CBOWCTBA
TAJIOTEHOB W HUX COCAMHEHHWH (BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ oO0pasliaMu XJOpUJO0B (TAJIOTCHUIOB), O3HAKOMJICHHE C
oOpazuamMu  ceppl W €€  COCAMHEHMSIMH  (BO3MOXKHO  HMCIOJIb30BaHHUE
BUJICOMATEpUAIIOB), HAOJIIOICHUE Mpoliecca OOYIIMBaHUS caxapa IOl IeUCTBUEM
KOHILICHTPUPOBAHHOM CEpPHOM  KHCJIOTHI, HW3YyYEHHE XUMHYECKUX CBOWCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peaKIuu Ha Cyabdart-
WOH W HAOJIO/IeHWEe TpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBOMCTBaMH a30Ta, (ochopa M ux coeauHEeHUH (BO3MOMXKHO MCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3liaMu a30THBIX U (PocHOpHBIX yI0OpeHUi, MOTydeHue,
coOupaHue, pacrno3HaBaHWE W H3yYEHHWE CBOMCTB aMMMaKa, MPOBEACHUE
KaueCTBCHHBIX PEaKIUii HA MOH aMMOHUS U (GocdaT-uOH U U3YYCHHE MPU3HAKOB
MX MPOTEKaHMS, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOU KHUCJIOTBI C MEJBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moenen
KPUCTANIMYECKUX pEIETOK anMasza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCcOpPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOWCTBOM MPOTHUBOTa3a, MOJIy4CHHE, COOMpaHUe, paclo3HaBaHUE U M3YYCHHE
CBOMCTB YTJICKMCIIOTO Ta3a, MPOBEICHUE KAaYeCTBEHHBIX pPEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl U M3YyYCHHE TIPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHE C
OPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHbBIX
3a7a4 no teMe « BaxxHenme HeMETAIIbl U UX COCIUHEHUS.

MeTtasiibl M MX COeIMHEHUS



OO6u1as XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuogmueckon cucreme xumuyeckux asnemeHto JI. .
MenpneneeBa u ctpoeHusi aToMoB. CTpoeHuE MeTauioB. MeTamnyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  PEmIETKAa.  DIEKTPOXUMHUYECKUU  psil
HaIpsDKEHUN MeTauioB. PU3NYecKre U XMMHUYECKUE CBOMCTBA MeTauioB. O0miue
CIocoObl TMONMy4YeHHs] MeTauioB. [loHSITHE O KOPPO3MU METAIIOB, OCHOBHBIC
CocOoOBl 3aluThl MX OT Koppo3uu. CmuaBbl (CTajb, YYryH, AIOPATIOMUHHM,
OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[lenounble MeTaUIbL: MOJOKEHUE B Ilepmoandeckoil cucreMe XHUMHUYECKHUX
sanemeHtoB JI. . MenaeneeBa, CTpOCHHE MX aTOMOB, HaXOXKJIEHHE B IPHUPO/IE.
duznyeckre U XMMUYECKUE CBOWCTBA (HAa mpumMepe HaTtpus U Kanus). OKcuasl u
TUIPOKCUABI HaTpusd MW Kanud. l[I[puMeHeHHne WIEIOYHBIX METATIOB U UX
COCIMHEHU.

[IlenouyHo3eMenbHbIE METAUIbl MarHMd Y KaJbLIMK: IIOJIOKEHHE B
[Tepuonnyeckoit cucreme xumuyeckux iemeHtoB [[. M. Menaeneesa, crpoeHue
MX aTOMOB, HaxXOXJeHHE B pupojie. Duzndeckre 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueimne coenuHEHUs Kaiablus (OKCUJ, THAPOKCH, COJIH).
XécTkocTh BOIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHH: TTos1okeHue B [leproanyeckoi CUCTEME XUMHUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMa, HAXOXJIECHUE B mnpupone. duzndeckue u
XUMHUYECKHUE CBOMCTBA altOMUHMsI. AM(POTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA
AJFOMUHMUSL.

Kenezo: nomoxenne B [lepuoanueckor cUCTEME XUMUYECKUX JIEMEHTOB /l.
. MenneneeBa, cTpoeHME aroma, HaxoxiaeHue B mnpupone. dusznueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCHIbI, THAPOKCHUIbI U conr xkenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U OJYYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHWE ¢ o0pa3llaMd METaJlIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBaMM, M3YYECHHE PE3YJbTAaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHJIA
KaJIBIIUS W HATpus C BOJOM (BO3MOXKHO HCHOJIb30BAaHUE BHUIECOMATEPUATIOB),
VICCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOILIECCA TOPEHUS KeEJe3a B KUCIOPOIE
(BOBMOXKHO  MCIIOJIb30BAaHHE  BHJACOMATEPHATIOB), TPU3HAKOB  IPOTECKAHUS
KAQueCTBEHHBIX PEAKIMI HA MOHBI: MAarHusi, Kajablus, aTlOMUHUS, [IUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaOIrOIEHNE U OMKMCAHKE TPOIIECCOB OKPAITHBAHHUS
IJJaMEHU WOHAaMU HaTpusl, Kalusd W Kajablus (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), UCCIICIOBAHUE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y THAPOKCHU/IA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeinmme
METaJUIbl U KX COCIMHEHHUS.



XHMUA M OKpY:KaloLIas cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW XM3HU YeEJIOBEKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHYECKHX peakuuid B ObiTy. [lepBas momorp mpu
XUMHUYECKHUX 0XKOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaloIllel cpelpl (IpeneiabHas TOMyCcTUMAas
KOHIIeHTpanus BeecTs, aainee — [1JIK). Ponb xumun B pemieHun 3KOJ0THYECKUX
npoOsem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIIaBbl METAUIOB, MOJMMEPHBIE
MaTepuabl).

Mescnpeomemmuwie ceazu

Peanmzamnus MeXnpeIMeTHBIX CBs3ed NMpU H3yuyeHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4YEpe3 MHCIIOJIb30BAHME KaK OOLIUX EeCTECTBEHHO-HAYUYHbBIX
NOHATUH, TAK W NOHITHUH, SBJISIOIINXCS CUCTEMHBIMH JUIS OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IHKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHATHA: HAyYHBIM (PakT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHalM3, CHUHTE3, Kiaccu(uKalus, NEePUOJUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJEIb, SBICHUE, NApPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHAIHI.

®duznka: MaTepusi, aTroM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIUJ,
M30TONBI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKU 3apsj, NPOBOJHUKH,
HOJYIPOBOJHUKHU, IUAJIEKTPUKH, (OTORIEMEHT, BEUIECTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSTHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAS
pelmérka, CIulaBbl, (PU3UYECKHE BETUYMHBI, €IUHHIIBI U3MEPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunTes, apixanue, Ouocdepa, dKOCUCTEMA, MUHEpaAIbHbIC
yA0OpEHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOIBI,
II0JIE3HBIE NCKOIIAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

JlaHHasi ajanTUpPOBaHHAsi MporpamMma Bapuanta 7.1 aapecoBaHa
odoyuyarwmumca ¢ OB3 rpynnsi 3I1P (3aMe/IeHHO-ICUXNYECKOT0 Pa3BUTHA)
KOTOpPbIe XapPAKTEPHU3YKTCH HEJOCTATOYHOW MO3HABATEJIBbHON AKTUBHOCTHIO,
YTO B COYETAHUU C OBICTPOM YTOMIISIEMOCTBIO M MCTOLIAEMOCTBIO MOXKET
CEPbE3HO TOPMO3UThH UX OOYUYEHHE U Pa3BUTHE.

BbeicTpo HacTynaroiee yTOMIJIGHHE [AHHOW KaTeropuu OOyYaroIIMXcs
OPUBOJUT K MOTEepe pabOTOCIOCOOHOCTH, BCJIEACTBHUE YET0 Y YUYEHHKOB
BO3HUKAIOT 3aTPyJHEHUS B YyCBOEHHMU YyueOHOoro wmarepuana. OHH He
YIEPKUBAIOT B MaMITH YCIOBUS 3a7aud, NPOJAUKTOBAHHOE NPEIJIOKEHHE,
3a0BIBAIOT CJIOBA; JOMYCKAIOT HeEJeNble OMMOKM B NUCbMEHHBIX paboTax;
HEPEIKO BMECTO pEUIeHUS 3aJadyd IPOCTO MEXAHMYECKM MaHUIYJIUPYIOT
U paMu; OKa3bIBAIOTCS HECIIOCOOHBIMU OLICHUTDH PE3YJIbTAaThl CBOUX JAEHCTBUIA;
UX TPEJCTaBICHUS 00 OKpYXalolleM MUpe HelocTaTouHo mupoku. letu ¢ 311P



HE MOT'YT COCPEIOTOUMUTHCS HA 33aJIaHUM, HE YMEIOT MOJYUHSATH CBOU JIEUCTBUS
IIPAaBUJIAM, COZIEPIKAIMM HECKOJIBKO YCIIOBUM. Y4Yaluecss JaHHOW KaTerOpuu He
YMEIOT IJIaHUPOBATh CBOM JICMCTBUSI, KOHTPOJIUPOBATH UX; HE PYKOBOJCTBYIOTCS
B CBOEH JIEATEIbHOCTH KOHEYHOM LEJBI0, YACTO «IIEPECKAKUBAIOT» C OAHOTO Ha
Apyroe, HE 3aBEpIIMB HadyaTtoe. Y MHOTMX M3 HHUX Mpeo0afaioT UTPOBBIC
MOTHBBI. YaCThI€ MEPEXO0/Abl OT COCTOSIHUSI AaKTUBHOCTH K TTOJTHOM WJIM YaCTUYHOU
ACCUBHOCTH, CMEHa pabouynMx M HepabOuYMX HACTPOCHHM TECHO CBs3aHA C
HEPBHO-TICUXUYECKUM COCTOSIHUEM M BO3HUKAIOT MOPOIl 0€3 BUAMMBIX IPUUKH.

OpnHako ¥ BHEIIHUE OOCTOSITENIbCTBA, HAIIPUMED, TaKHUe, KaK CIOKHOCTh
3a/laHusl, HEOOXOAMMOCTh BBINMOJIHEHUSI OOJBIIOr0 OObemMa pabOThl, BBIBOAST
pebeHKa U3 paBHOBECHS, 3aCTaBISIOT HEPBHUYATH M MHOTJIA HAJI0JITO BHIOMBAIOT
ero u3 pabouero cocrosHus. Paboudee cocrosinue aereit ¢ 3IIP, Bo Bpems
KOTOPOT'O OHH CITIOCOOHBI YCBOUThH YYEOHBIM MaTtepuan U NPAaBUIbHO PEIIUThH TeE
WM WHBIC 3aJaud, KpaTkoBpemeHHO (15-20 MuHyT), a 3aTeM HacTymaer
YTOMJICHHE U UCTOIIEHHE, HHTEpeC K 3aHATUAM [pomajaaer, padora
npekpamaercs. B coOCTOSHMM yTOMIIEHHSI Y HUX PE3KO CHU)XAeTCs BHUMaHHUE,
BO3HUKAIOT UMITYJIbCUBHbBIC, HEOOAYMaHHbIE NEUCTBUSA, B pabOTax MOSABISAETCS
MHOXECTBO OIIMOOK W HCHOPABICHUNA. Y HEKOTOPBIX JeTeld COOCTBEHHOE
Oeccliiie BBI3bIBAET pa3Apak€HUE, APYrHe KaTEerOpUYECKHM OTKa3bIBAKOTCS
paboTatbh, OCOOCHHO eciu TpeOyeTcs YCBOUTh HOBBIM y4eOHBI MaTepHall.
HeGomnpimoit o0beM 3HaHWM, KOTOPBIM NETSIM yAaeTcs IMPHOOpPEeCTH B MEPHOT
HOpMaJIbHOM pab0TOCOCOOHOCTH, Kak Obl IOBUCAET B BO3/lyX€, HE CBA3BIBACTCS
C MOCJEAYIOIIUM MAaTePHAIIOM, HEJOCTATOUYHO 3aKPEIUIIeTCs. 3HAaHUS BO MHOTHX
CIIy4asX OCTAalOTCSl HETOJHBIMU, OTPBIBUCTBIMU, HE CUCTEMATU3UPYIOTCA. Bernen
32 3TUM Yy JE€Teld pa3BUBAECTCS KpalHAs HEYBEPEHHOCTh B CBOUX CHJIAX,
HEY/I0BJIETBOPEHHOCTh YU€OHOMU JesATEIBHOCTHIO.

Huskuii ypoBeHb y4eOHBIX 3HAHUM CIYKUT J0Ka3aTeJIbCTBOM Majon
MPOAYKTUBHOCTH  OOy4YeHUs  JeTed  JTaHHOM TPyNIlbl B YCJIIOBUSIX
00111e00pa3oBaTeIbHOM IMIKOJBI. B COOTBETCTBMM C BbIIE H3JI0KEHHBIM
HE0OX0MUM TMOUCK 3(PGEKTUBHBIX CPEACTB OOYYEHHs, NMPUEMOB U METOOB
paboThI, aIeKBAaTHBIX OCOOEHHOCTSIM Pa3BUTHS TaKUX JETEH.

/lannaa adanmuposannas padouas npozpamma yuumovléaem 03MONCHbIE
3ampyonenusn yuauwguxca ¢ OB3 (cpynnwt 3IIP) 6 npouecce ee yceoenus.

[ToaTromMy mnpoBoAMTCS ajnanTalysl MPOrpaMMbl (YNPOIIEHUE MOAAYU U
CMBICJIOBOTO COJEpXaHHUsl MaTepuaja, npelJIOKEHHE YETKUX aJITOPUTMOB IS
paboThl, yMEHbIIIEHHE 00bEMa BBINMOIHIEMON YUYEHUKOM palbOThl, UCIIOIb30BaHUE
3HAKOBBIX CHMBOJIOB ISl OPUEHTAIMN PEOCHKOM B BBITIOJHEHUH 3a1aHUN U

MJIAHUPOBAHHUM JICUCTBUH, BBIICICHUE TEM JIJIi O3HAKOMHTEILHOTO W3Y4YeHUS,
OpraHu3anusl TMPAKTHYECKUX pabor B ¢GopMe JIEMOHCTpalud U JAp.) C
coomonennem Bcex TpeOoanuit OOIl OOO mKOABI W COXpaHEHHEM
IpakTHUYeCKuX pabor u nemoHctpanuil. IIpoBogutcst 0o0nblIOE KOJIUYECTBO
OTBITOB (B MPOrpaMMe€ OHU BBIJIETIEHBI KYPCUBOM).

[Iporpamma mo3Bonsier ywamuMmcs ¢ OB3  riy0xke  BOCHIPUHSTH

pacKphIBa€Myl0 B Kypce KapTUHy Mupa. B Temarnueckoe MJIaHUPOBAHUE
JOTIOJTHUTENIBHO ~ BHECEHbI  BOMPOCHI  MPO(POPUEHTALUH,  MPAKTUYECKOE
NPUMEHEHUE U3YYaeMbIX TEM B OBITY.



KoppekunuoHHbIe 3aa4u:

® [pPEeJOCTaBUTh BO3MOXHOCTh YYEHHKY OBJIQJeTh 0a30BBIM COJEp>KaHUEM OOYy4eHHS,
MOBBIIIATH MOTUBAIUIO K 00YUYECHHUIO;

® CO3/aTh YCJIOBUS AJIS Pa3BUTHS Y4alllerocs B CBOEM NE€PCOHAIBHOM TEMIIE, UCXOI U3
ero o0pa3oBaTEIbHBIX CIIOCOOHOCTEH U HHTEPECOB;

e pa3BHUBaTh MBIIUICHHUE, MAMATh, BHUMAaHHE, BOCIPHUATHE Yepe3 MHAWBHIYaTbHBIH
pa3gaTouyHbId MaTepHuall;

® OCYLIECTBIISITh KOPPEKLHUIO HAPYIIEHUH YCTHOW peud, KOPPEKIUIO U MPOPUIAKTUKY
HapyLEeHUH YTEHUs U IUCbMa;

® pa3BHUBaTh CO3HATEJILHOE HCIIOJIB30BAHME SI3BIKOBBIX CPEJCTB B Pa3IUYHbIX
KOMMYHHUKATHBHBIX CUTYallUAX C LEJBI0 PEaM3aluu MOJHOLEHHBIX COLMAIbHbBIX
KOHTAKTOB C OKPY>KaOLIUMH;

e oO0ecreynBaTh 00yYarOIEMYyCsl yCIIeX B Pa3IMUHBIX BHJIAX ACATEIBHOCTH C IIEIBI0
MIpeNyNPEeXAECHNUS HEraTUBHOIO OTHOILIEHUS K yuEOe.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS TPOTPAMMBI  OCHOBHOTO  OOIIETO
0o0pa3oBaHUs JOCTUTAIOTCS B XO/A€ OOYYCHHsS XUMHUH B €IUHCTBE Y4eOHOU U
BOCIIUTATEILHON NIEATENFHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIBTYPHBIMA U JIyXOBHO-HPAaBCTBCHHBIMH LEHHOCTSIMH, TPUHSTHIMU B
o0IIecTBE TpaBWIAMH W HOPMAaMH TMOBEIEHHUS M CIIOCOOCTBYIOT IpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATHM3AINN 00YYarOIINXCS.

JIM4HOCTHBIE ~ pe3yNbTaThl  OTPaXKAKT  TOTOBHOCTH  OOYYaroIIUXCSI
PYKOBOJICTBOBATBCS ~CUCTEMOW IMO3UTHBHBIX IIGHHOCTHBIX OpPHUCHTAIUH U
pacuMpeHue OmbITa JesITeILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUECKOMY
M HAydHOMY HACIEeIWI0, TOHUMAaHHs 3HAYCHHS XUMHUYECKOW HAyKH B >KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEpHOUW HH(MOpMaiumen o
NEPEZIOBbIX JTOCTHKCHHUAX W OTKPBITHSIX MHPOBOH M OTCUYECTBEHHON XHMHHU,
3aWHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUPA U OOIIECTBA,

2) rPaskKAaHCKOT0 BOCIIUTAHUS:

NPEJCTABICHUST O COLUMAIBHBIX HOPMAax U TPAaBWIAX MEKIMYHOCTHBIX
OTHOIICHHUHA B KOJUICKTHUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIICCTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW M APYrUX  BHOAX
NESITeTbHOCTH, TOTOBHOCTH K PAa3HOOOPa3HON COBMECTHOH [ESTENLHOCTH IIPH
BBIIIOJIHEHUH yYEOHBIX, TI03HABATENBHBIX 33/1a4, BBINIOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IAaHIH YI€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIOMOIIM B TMpOLECCe ATOH Yy4eOHOH MesTeIbHOCTH, TOTOBHOCTH
OLIEHMBaTh CBOE TMOBEJACHHWE M TOCTYINKHM CBOUX TOBAapuUIIEd C TO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBUI MTOCTYIIKOB;



3) HEHHOCTH HAYYHOT'0 TMIO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEUIECTBE M XMMHYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U COCTaBJISIONIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTUHBI MUpaA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUSA NPUPOJbI, B3aMMOCBA3AX YEJIOBEKA C
MPUPOIHOMN CPEIOM, O POJIM XMMHUU B MMO3HAHUU ATUX 3aKOHOMEPHOCTEH;

M03HABAaTEIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU 1O
XUMHUH, HEOOXOAUMBIE HJisi OOBACHEHUs HAOJIIOAAEMbIX MPOLIECCOB U SIBJICHUH,
MMO3HABATEIIbHON, WH(POPMAIIMOHHOW W YWTATEIhCKOW KYyJIbTYpPhl, B TOM YHUCIEC
HaBBIKOB CaMOCTOSITEJILHOM PabOThl ¢ Y4EOHBIMH TEKCTaMH, CIIPABOYHOU

JUTEPATYpPOM, JOCTYMHBIMM TEXHHUUYECKUMHU CpEJCTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEepeC K OOYYEHHIO W TIO03HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH W
CIIOCOOHOCTHh K  €aMOOOpa30BaHUIO, IMPOEKTHOM W  HCCIEAO0BATEIbCKOU
JEATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOY4YCHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3I0POBBIH 00pa3 JKW3HHW, OCO3HAHWUE ITOCICACTBUN H
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOToJsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMUMOCTH  COOJNIOJIEHUsT TIpaBUJI OE€30MAaCHOCTH TMpu  OOpalieHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

WHTEpEC K MPaKTUYECKOMY M3yUEHUIO TTpodeccuii u Tpyia pa3inyHOro Poja,
YBaXEHUE K TPYyAy M pe3yibTaTaM TPYAOBOH ACATCIBHOCTH, B TOM YHCJIEC Ha
OCHOBE TPUMEHCHHUS TMPEAMETHBIX 3HAHWA 110 XHWMHH, OCO3HAHHBIM BBIOOD
WHIVNBUYaIbHON TPAEKTOPUU MPOJAODKEHHS 00pa30BaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHONW TPO(EeCCHOHATEHOM MeATeILHOCTH U PAa3BUTHS HEOOXOIUMBIX YMCHUH,
TOTOBHOCTH aIalITHPOBATHCS B MPOGECCHOHANBHON CPEJIE;

6) 3K0JI0rHYecKOro BOCIUTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HM Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHMMaHUE IICHHOCTH 3I0POBOTO U
O0e3zonmacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY
bu3nuecKoMy W TICHXHYECKOMY 3/I0POBBIO, OCO3HAHWE IICHHOCTH COOJO/ICHUS
mpaBujI 6€30MaCHOTO MOBEICHUS MPU PabOTe C BEIIECTBAMU, a TAK)KE B CUTYAITUsX,
YIPOKAFOIINX 3I0POBBIO U YKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MOJIyYaeMbI€ MPU U3YYCHUH XUMHH, IS
peIIEHNs 3a7a4, CBSI3aHHBIX C OKPYKAOUIEU PUPOJHON CPEIOW, IS MOBBILICHUS
YPOBHS  SKOJIOTUYECKOM  KYJIbTYpPhl, OCO3HAaHUS IJIOOAJIBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM W IMyTeH WX PEMICHUs MOCPEICTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCSI UM B TIO3HABATEIILHOM,



KOMMYHHMKATUBHOW ¥ COMAIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX pPE3YyJIbTATOB BBIACISAIOT 3HAYKMMBIC JIJIs
dbopMupOBaHUS MHPOBO33pEHHsS OOIIEHAay4YHbIE TOHATUA (3aKOH, Teopus,
MIPUHITUTI, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
HCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaX M TMO3BOJSIOT Ha
OCHOBE 3HAHUH U3 3TUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEIOCTHOU

HAy4YHOU KapTUHE MHpA, U YHUBEpCaJbHbIe yUeOHbIE NEUCTBUS (I103HABATEIbHbIE,
KOMMYHUKATUBHBIC, DPETYJISITUBHBIC), KOTOpble obOecrneunBaroT (HOpMHpPOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

Bba3oBble Joruyeckue aeiicTBUA:

YMEHHUSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XMMHYECKUX TMOHITHH (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C APYTUMHU TOHSTHUSIMH), UCIOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTACNIbHBIX ()aKTOB U SABJICHUHN, BEIOUPATh OCHOBAHUS U
KpUTEpUM [JIs1 KJIacCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIuH,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXIACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJIOTHH),
JieJaTh BBIBOJIbI U 3aKIIFOYEHUS;

YyMEHHUE TPUMEHSATH B TMPOLECCE IMO3HAHUSA TMOHATUS (MpPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
npeoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUKU MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMHuYeckas (opmyia U ypaBHEHHE
XUMHUYECKON PEaKIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUN BBISBISATH U XapaKTEPU30BAThH CYIIECCTBEHHBIC
MPU3HAKKU U3YyYaeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB U XMMUYECKUX PEaKIIUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCaX U SIBJICHUSX.

Ba3oBble uccienoBare/ibCKue 1eiiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH B KAa4ECTBE WHCTPYMEHTA
MO3HAHUS, a TAaKXE B KA4eCTBE OCHOBBI JJisi (OPMHUPOBAHUS THUIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUM;

NpUOOpPETEHNE ONbITa MO TUTAHUPOBAHUIO, OPTaHU3AIlMU M TMPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOmoAaTh 3a XOJOM TpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMNbITAa, UCCIIECIOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ nngopmanueii:

yMEHUE BbIOMpATh, aHAIU3UPOBATh M MHTEPIPETUPOBATH HHPOPMALIUIO
pPa3IMYHBIX BUJOB U (HOPM MPECTABICHUS, MOIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB



(HaydHO-TIOMYyJISIpHAsL  JIUTEpaTypa XUMHUYECKOTO COJEpPXKaHUS, CIPaBOYHBIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLIEHUBATH MPOTUBOPEUYMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOJBI U 3alpOoChl NPU MOUCKE M 0TOOpE
UH(POPMALlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX [JIsl BBITOJHEHHS
y4eOHBIX U TO3HABATENbHBIX 3a7au OMpPeAeIEHHOrO THIIA, TPHOOPETEHUE OMbITA B
00JJaCTH  UCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIQJICHUE KYJbTYPOIl aKTUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIBHYIO (GOpMY Mpe/cTaBlIeHUss HHGOPMAIUU U
WJUTIOCTPUPOBATh PEIIAEMbIE 3a/ladyd  HECJIOKHBIMU CXEMaMH, JHharpaMMaMy,
apyrumu popMaMu rpaduKi U UX KOMOWHAIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJM3UpOBaThb B Ipolecce Y4YeOHOH W
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUHU MPOMBIIUIEHHOCTH,
CENBCKOTO XO3SMCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAIOLEH IPUPOAHOU
Cpensl.

KoMMmyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eliCTBUS:

yMEHHUs 3ajaBaTh BONpPOCHl (B XoJe auaigora W (WiM) JHUCKYCCUHU) MO
cymectBy  oOcyxmaemMoill  Tembl, (OPMYJIUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIbHO BBIITOJIHEHUS NPEIJIOKEHHOM 3a/1a4H;

YMEHUS  NOPEACTaBIATH  IIOJYYEHHBIE  PE3yJIbTaThl  [103HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNarh IPE3EHTALHNIO
pEe3yNbTaTOB BBINOJHEHUS XMUMHYECKOTO JKCIIEpUMEHTa (JJa0OpaTOPHOIO OIbITa,
1a00paTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3uuuii (00CyxkaAeHUsl, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPJAWHALUSA
COBMECTHBIX JICICTBUH, OIpPEICICHUE KPUTEPUEB MO OIEHKE KayecTBa
BBITNIOJIHEHHOHN pabOThl U JpyTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUYeOHbIC 1eICTBUA:

YMEHUE CaMOCTOSITEIBHO ONPENENATh LENN JEATEIbHOCTH, I[UIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeIbHOCTh, BBIOUpATh Harbosee 3pPeKTUBHBIE CIIOCOOBI PElICHUs YYeOHbIX U
ITO3HABATEJIbHBIX 33]a4, CAMOCTOSITENBHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJUIOKEHHBIM aJTOPUTM JIEWCTBUM TMPU BBIITOJHEHUH 33JaHUM C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAaHMM 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBJICHHOW UENH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPE/IJIaraéMble B YCIOBUM 3a1aHUM.

IHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 00S3aTENLHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (QeaepasbHOM pabouelt MporpaMmon,
BBIJICJIIOT: OCBOCHHbIE 00YYAIOIIMMHUCS HAYYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCTBUN, crnenupuiecKkue I TPEAMETHOW o0nacT  «XUMHUS», BHUIBI
NEATeIbHOCTH MO  TOJYyYEHUI0O HOBOTO  3HAHUWS, €ro HMHTEPHpETaIH,
peo0pa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 Kkiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XUMHUYECKUX IMOHSATHI: aTOM, MOJICKYJa,
XAMHWYECKUU BJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiIacCcupUKaIusi PpEeaKluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU d(PpdeKT peakuuu,
ApO aTOMa, BJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paguycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHASI U HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
VWOHHAs CBSA3b, MOH, KATUOH, aHWOH, PacTBOp, MAaccoBasl JIOJsI BEIIECCTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX TOHSATUA U
MPUMEHSTh 3TH HOHITUS MIPU ONUCAHUH BEUIECTB U UX MIPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYI0 CHMBOJUKY [IJIi COCTaBIeHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMUSX,
CTENEHb  OKHUCIIEHWS  DJIEMEHTOB B  OWHApHBIX  COCJIMHEHHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OINPEICIEHHOMY KIIACCY COEIMHEHHI IO
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAasT M HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuoamyeckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TOHMMAHUE MEPHOJNYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMuHyl0 Gopmy Ilepuogndeckoi
CUCTEMbl XHMMHUYECKHUX DJEMEHTOB: pa3iuyaTh TMOHITUS «IJIaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPbIE HMMEIOTCS B
tabmune «llepuonuueckas cucrema xumuyeckux osiementoB JI. .
MeHieneeBay» ¢ YUCIOBBIMU XaPAKTEPUCTUKAMU CTPOCHHUS aTOMOB

XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sijipa, 00IIee YUCIO 3JIEKTPOHOB
Y pACHpEEICHUE X 10 SJEKTPOHHBIM CJIOSIM);

e KJIACCU(PUIUPOBATH XUMHUYECKUE 3JIEMEHThI, HEOPIraHMUYECKUE BEIECTBA,
XUMHUYECKHE pEeakuuu (10 YHUCIy M COCTaBY Y4YacTBYIOIIMX B PeEakLUU



BEIIECTB, MO TEIJI0BOMY 3G (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPK/IAsl ONMMCAHUE MMPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHUMHYECKUX TMPEBpPAIICHUN B
Pa3IMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJSPHYKO  MaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOrOo »dJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSITh OCHOBHBIE OIEPALIMN MBICIIUTEIIBHON JIEITENBHOCTH — AHAIIN3
U CHHTE3, CpaBHEHHE, 00OOUIeHHE, CHUCTEeMaTH3alUio, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€M — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMUYECKUX PEaKIui, €CTECTBEHHO-HAYYHBbIE METO]IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

CIENOBAaTh  MpaBWJaM  MOJIB30BAHHUS  XMMHUYECKOM  MOCYIOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXXe IMpaBwiaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB M0 TIOJYYCHHIO U COOUpaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpPOJA M KHUCIOPOAA), HPUTOTOBJICHUIO
pacTBOPOB C OMNpPENEIIEHHON MAacCOBOW JI0JIEd PAaCTBOPEHHOTO BENIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUUYECKHE  DKCIEPUMEHTBHI  TIO
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KHUCIIOT C MOMOIIBIO HHANKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoHIiry oOydenust B 9 kiacce npeIMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

pPACKpBIBaTh CMBIC OCHOBHBIX XHMHWYECKHX TMOHSATHUM: XUMHYECKUHU
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHWOH, AaHWOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKIMs, XUMUYECKasl CBsI3b, TEIUIOBOM A(dexT
peakinuu, MOJb, MOJSPHBIA  O0BEM,  PACTBOpP,  DJICKTPOJIHUTHI,
HEDJICKTPOJIMUTHI, JJIEKTPOJIUTAYECKAS AUCCOLMAIMS, PEAKIHH HOHHOIO
oOMeHa, KaTajau3aTop, XMMHUUYECKOE paBHOBECHE, OOpaTUMBbIE U

HEOOpATHUMBIC PEAKIUH, OKHCIHTECIHHO-BOCCTAHOBUTEIIBHBIC PEaKIIUH,
OKHUCJIMTEJIb,  BOCCTAHOBHUTEJIb, OKHCICHHE U BOCCTAHOBJICHHE,
ajutoTponus, aMm()OTepHOCTh, XUMHYECKasl CBsA3b (KOBAJEHTHAs, MOHHAs,
METaJUIMYeCcKasi), KpUCTAUIMYECKass pemeTka, KOppo3us METaJUIOB,
CILJIaBbl, CKOpPOCTb XMUMHUUYECKOW pEaKIuu, TMPEAeTbHO JOMyCTUMAas
koHueHTpanus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX IOHSATHA U



MPUMEHSITH 3TH HOHSTHUS MIPU ONMUCAHUM BEUIECTB U UX MPEBPALICHUN;
UCIOJB30BaTh XMUMHUYECKYI0 CHMBOJHMKY JJsi COCTaBJIE€HUS (Popmyd
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENEIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeneNnEéHHOMY KIIACCy COEIWHEHUH 1Mo (opMynaM, BHA XUMHYECKOM
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHHUSX, 3apsij] MOHA MO0 XUMHUYECKOW (opmysie, XapakTep cpeabl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich llepmogmueckoro 3akona JI. U. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
TabnnuyHyo ¢opmy Ileproanueckoil cuCTeMbl XUMUYECKUX AJIEMEHTOB:
paznuyaTh MOHATHS «IJIaBHas mnoArpynna (A-rpymmna)» U «mnoOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HAYEHHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Talnuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
3JIEMEHTOB (COCTaB M 3apsiA  sjpa, o0Iluee 4YHCIO 5SJIEKTPOHOB U
pacrpenieieHde MX 10 DJJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COEAMHEHUUN B
npezaenax MajblX NEPUOIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHMUYECKHE BEIECTBA,
XUMUYECKHE peakuuu (10 YMCIYy M COCTAaBy Y4YaCTBYIOIIMX B PEAKIMU
BEILIECTB, MO TEIIOBOMY 3G (EeKTy, M0 U3MEHEHHUIO CTENECHEH OKUCIICHUS
XUMHUYECKHUX DJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CHEHU(PUIECKUE XUMUYECKUE
CBOMCTBAa MPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKIasi ONUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

COCTaBIISAITh YPABHEHUS DJIEKTPOJUTUYECKON JAUCCOIMALMUA  KHUCIIOT,
LIEJIOYEN U COJIEH, MTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO

oOMeHa, ypaBHEHMS peakiui, MOJATBEPKIAIIINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3U MEXy BEIIECTBAMH PA3JIMYHbBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHBIX  PEAKIUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKHX MPEBpPALICHUN B pPa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO H  MOJISIPHYKO — MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOTO »dJieMeHTa Mo (opmyie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI



10 YPaBHEHUIO XUMUYECKON PEaKInH;

coOMIOaTh  TpaBWJIA  TOJB30BAHHUS  XUMHUYECKOH  TOCYIOM U
7a00paTOpHBIM  O0OpPYJOBAaHMEM, a TaKXKe TMpaBWia OOpallcHHS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TIOJYYCHHIO W COOHMpaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIUH, IOATBEPKIAIOIINE  KAYeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIICCTB: PaclO3HABATh OIBITHBIM IYTEM XJIOPHJI-, OPOMHM/I-,
uoaua-, kKapOonar-, docdar-, cunmkar-, cyiabdar-, THAPOKCHI-HOHBI,
KaTHOHbI aMMOHHUSI M HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTAHUUECKHUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEPAIIMH MBICIIMTEIIBHON JICITCIHPHOCTH — aHAJIN3
W CHHTE3, CpaBHCHHE, OO0O0OIICHHE, CHCTEMATH3allMi0, BBIIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3Y4YCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIWA, EeCTCCTBEHHO-HAYYHBIC METOMIBI ITO3HAHUS —
HaOIOICHUE, W3MEpPEHHE, MOJICIUPOBAHMUE, SKCIEPUMEHT (pEaIbHBIA H
MBICJICHHBIN ).
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41 BemiectBa 1 MaTepuaibl B KU3HU 3 bubnmoreka [JOK
' YesoBeKa https://m.eds00.ru/7f41a636
Hroro no pazueny 3
p enst 3 bubmuorexa [JOK
C3CPBHOC Bp https://m.edso0o.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxka Kontpoabubie | IlpakTnyeckue
n/n Bcero H3y4eHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 IIpeamer xumun. Posiib XuMHUM B )KU3HU 1 bu6nuorexa [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TO3HAHUS B XUMHH 1 bubmmorexa LHOK
8 https://m.edsoo.ru/ffod227e
ITpakTruyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U PUEMBI 1 bubmmnoreka [JOK
oOpariieHus ¢ 1Tab0OpaTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtsie BemecTBa U cMecu. CriocoObl 1 bu6mmoteka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 [TpakTuyeckas pabora Ne 2 1 bu6muoreka [IOK

«Paznenenue cmeceit (Ha nmpumepe

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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OYHCTKHU MTOBAPEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJIBI bubmioreia LIOK
y https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE JIEMEHTBI. 3HAKU bubnmoreka [JOK
(CMMBOJIBI) XUMUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIE BEIIECTBA bubamorexa LHOK
p = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yYECHUE bubmmorexa [JOK
YJAPHOE YA https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas Gpopmyrna BaneHITHHOCTb buomiorexa LIOK
pMyJIa. https://m.edsoo.ru/ffod2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTtHocuTenbHAs aTOMHas Macca. bu6mmoteka [IOK
OTHocuTeNnbHASI MOJIEKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHAYECKOTO bubmmoteka [IOK
3JIEMEHTA B COCAMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJib. bu6nuorexa [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 Du3nYECKUEe U XUMUYECKHUE SIBICHUS. bubmmorexa [JOK
XHUMHYECKas peaKus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycnoBus IpOTEKaHUS bubmuoreka [IOK
15 .
XUMUYECKUX PEaKLUU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEILIECTB. bubnuotexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BhrancieHus KoIm9IecTBa, Macchl
17 BELIECTBA [10 YPABHEHUSIM XUMHUYECKHUX Bubmmorexa LIOK
o N P https://m.edsoo.ru/ff0d5708
peakuui
18 Knaccudukamnms XuMA4eCcKuX peakiuii but6mmoreka [IOK
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(coenuHEHMsI, pa3I0KeHUS,
3aMelIeHus, oOMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIii-

bu6nmorexa [IOK

19 sHImKIoneauct. O000IeHne U
t s » https://m.eds00.ru/ff0d40c4
cUCTEMAaTH3alNs 3HAaHUI
20 KonTponbnas padorta Nel mo reme bu6nmmoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKIIUN) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech rasos. Cocrtas
21 BO3] yxa Kucmopon — »iieMeHT u bubmorexa LOK
yxa. p https://m.edsoo.ru/ff0d448e
npoctoe Bemectso. O30H
dusnueckue 1 XUMHYECKHE CBOUCTBA
22 KHCII0po/ia (peakiuyi OKUCIICHHUS bubmiorexa IOK
posa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcumax
CrocoOsI MOIyYEHUST KUCIIOPOJa B
23 jabopaTopuu Zq I OMLIMHGHII){OIéTH bubnmorexa [TOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kuciopoaa
TennoBoit 3¢ ekt xumuueckoit
24 peakluu, OHATHE O bubmmnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKITUIX
Tomnuso (HePTh, YTOJIb U METAH).
25 3ar 513He1§ne¢1;03)1yra CIIOCOOBI Zro bubmmorexa TTOK
P yXa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALIECHUS
ITpakTuueckas padora Ne 3 o Teme
26 «I?Ion E€HHE 1/110)061/1 aHue KUCIopoaa bubmorexa [JOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
97 Bonopon — snemeHT u mpocTtoe bubmmoteka [IOK

BelecTBO. Haxoxaenue B npuponae

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d3f34
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28 duznueckre 1 XMMUYECKUE CBOMCTBA bubnmoreka [JOK
Bosopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsITHE O KHCITOTAX M COJIAX bubmmorexa [JOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsl nmostydeHus BOAOPoa B bubnmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme

31 «l?l p061/1 aHHe BOJOPO/Ia bubmmorexa LIOK

OIyHeRHC H € . P HOpoAa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTB)

32 ModsipHbIii 006EM ra3oB. 3aKOH bu6nuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuncienns o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a [0 €ro H3BECTHOM bubmmorexa [IOK

H . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA HIIU 00BEMY
Boraucnenns 00EMOB Ta30B 110

34 ABHEHMIO PEAKIIMM HAa OCHOBE 3aKOHA bubmmorexa [JOK
P . peatl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH T'a30B

35 duznvecknue 1 XUMHUYECKHUE CBOMCTBA bubmmoteka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwii. [Tonsitre 06 bubnuotexa [JOK
WHJUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boaa xak pactBoputens. HachiieHHbIe

37 u Hl::HaCBI peHHHfI:) aCTBOPBI MI:CCOBaSI bubmorexa TIOK

H P P https://m.eds00.ru/ff0d5b40
JIOJISL BEIIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroBiieHre pacTBOPOB C bubnuotexa [JOK

ONpeAcIEHHON MaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBAY»

https://m.edsoo.ru/ff0d5eba
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39 KonTponbnas padorta Ne2 o reme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edso0.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUpUKaIUs, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KncnyhoHHx OCHOBHBIX M aM(OTEPHBIX bubamorexa LHOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: COCTaB, KIacCUPUKAIMS, bubnmnoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosydyeHne U XMMHYECKHE CBOMCTBA bu6mmoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
m Kucnorsr: cocras, kinaccudukarms, bu6nunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMUMHYECKHE CBOWCTBA bubmmnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeguue): HOMEHKIATypa,
46 CHOCOéBI;) HJ:)J'I )CHI/I}I XI/IMI/I‘{Z(I))KI/IG brbmmorexa [OK
N i ’ https://m.edso0.ru/00ad9474
CBOICTBa
ITpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337]a4 M0 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPIAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COECIMHEHUI»
48 ['eneTnueckas cBs3b MEXKY KiIaCCaMU bubnuotexa [JOK
HEOPraHWYECKNX COECAMHEHUN https://m.edsoo.ru/00ad9a50
bu6nunorexa [JOK
49 O06o0mieHne 1 cucTeMaTH3aIHs 3HAHH
THICHHE I CHCTOMATHSAMHA SHATHIH https://m.edsoo.ru/00ad9ch2
50 KonrtponsHast padora Ne3 o treme bu6nuorexa IIOK

"OCHOBHBIE KJIACChl HEOPTAHUYECKHUX

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

[lepBbie MOMBITKY KiIaccUpUKAIIH

bubnmoreka [IOK

ol eckux anemeHToB. [1o €eo
HHMITICCRIDG SIEMERTOB o https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX FJIEMEHTOB
Ilepuonuueckuii 3aKOH U
52 Hep oHqucxaﬂ CHCTeMa XMMHUYECKUX bubmmorexa [JOK
u
pHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenneneeBa
53 [Tepuopl, rpymIbl, MOATPYIIIBI bubmorexa [JOK
PHOJRL, TPYIHEL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atoMoB. CoCTaB aTOMHBIX bubmmoreka [JOK
sanep. 3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aT(f)MOB SHGMGHTI())B [lepuoanaeckoit bubmmorexa [JOK
PHOA https://m.edsoo.ru/00ada6bc
cucrtemsl [[. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepnonnueckoii cucreme J1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoandeckoro 3akoHa Jist
57 pa3BuTUA HayKu U npaktuku. . 1. bu6muoreka [JOK
MenneneeB — y4€HBIM, NIEJArOT U https://m.edsoo.ru/00ada96e
TpaKIaHUH
DNEeKTPOOTPULIATEIEHOCTh aTOMOB bu6muoreka [IOK
58
XAUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 HNonnas xumMudeckas CBSI3b
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosisipHas XuMH4ecKas bubnuorexa IIOK

CBs3b

https://m.edsoo.ru/00adaab8
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61 KoBasieHTHas1 HenonsipHAss XUMHAYECKast 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneis okHCICHHS L https://m.edsogrUIOOadanS
63 OKHCIINTENBHO-BOCCTAHOBUTEIIbHbBIE 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnmoreka [JOK
64 OKHCIUTENN ¥ BOCCTAHOBUTEITH 1 https://m.e dsoil.ru 100adb076
65 KonTponbnas padota Ne4 o reme 1 bubnmoreka [JOK
«CTtpoeHue aroma. XUMHUYECKasI CBSI3bY https://m.edsoo.ru/00adb486
66 PezepHblil ypok. O6001eHE U 1 bu6mmoteka [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00adb33c
67 PesepBHEIit ypok. O6001mEeHNE 1 1 bubnmnoreka [JOK
cUCTEeMaTH3aInsI 3HaHUI https://m.edsoo.ru/00ad9cb?
68 PezepHblil ypok. O6001eHE U 1 bu6muoreka [IOK
cucTeMaTHu3allus 3HaHUi https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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9 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cuctema 1 bub6mnoreka [IOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOWCTB XEMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmorera [JOK

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

3 Krnaccudukanus 1 HOMEHKIAaTypa 1 bu6mmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4yeckoil CBSA3U M THIIBI 1 bu6mmoteka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEHUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIesioB Kypca 8 Kimaccay

5 Krnaccudukanus XuMuueckux 1 bubnuorexa [IOK
peakuuil 110 pa3IM4HbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOM

bu6mmoteka [IOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmorexa [IOK
8 DakTOpPHI, BIUSIONINE HA CKOPOCTh 1

XHUMHYCCKOMU PEaKIMU U ITOJTOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHNYECKOI'O paBHOBECH A

OKHCIINTEILHO-BOCCTAHOBUTCILHEIC

Bbub6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust PIIEKTPOIUTHICCKON
10 I/Icfo na I/II/IpCI/IJ'IBHBIe U cia0ble buGnnorexa [IOK
A HHAHHH. https://m.edso00.ru/00adcd68
ANEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi Bubmorexa TOK
P peakh https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI B CBETE MPEACTaBICHUN bubmmorexa [IOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYECKOHN TUCCOIUAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IPEeNCTaBICHUN 00 bubmmorexa [TOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON AUCCOIUAIINH
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIHZE COTCH https://m.edsoo.ru/00add9d4
O06o001meHre U CHCTEMaTH3aIIHS bubmuoreka [JOK
15 .
3HaHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne 3xciepuMeEHTATBHBIX Bubmorexa OK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padorta Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS bubmmorexa TIOK
p g AT https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKIIMH B PACTBOPAX)»
OO01mmas xapaKTeprCTHKA TaJIOTSHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMeEPE bubmmorexa TOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ComnsiHast KMUCIIOTA, bubnmoreka [JOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,

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

MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[lomydeHne CONSTHON KUCIOTHI Bubmmorexa [IOK
YHCHITE £ ’ https://m.edsoo.ru/00ade348
U3Yy4YCHHE €€ CBOWCTBY»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKHAX PEAKIINH, €CIIN OIUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JlaH B U30BITKE
29 OO01mas XxapakTeprUCTHKA JIEMEHTOB bubnunoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIAU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6mmoreka [JOK
B IIpupojie. XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoi, CTpoeHHUE, bubnnoreka [JOK
¢bu3nyeckre 1 XMMHYECKHe CBOMCTBA https://m.edso00.ru/00ade802
Oxcunsl cepbl. CepHasi KUCIIOTA,
25 (pI/BI/IquKI/IE " XI/II\I/IDI/I‘IGCKI/IC CBOICTBa Bubnuoreia OK
’ https://m.edso00.ru/00adea28
MIPUMEHEHNE
XUMHUYECKUE PEaAKIINH, JICKAIIHE B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
26 IIOJIy4YEHUS CEPHOU KUCIIOTBI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeibl COeTMHEHUSIMU
cephl
97 Brraucienne MaccoBOM JOIX BBIXOJA bu6nmoreka [JOK
MIPOAYKTa PeaKkuu https://m.edsoo.ru/00adec8a
28 OO01mmas xapakTepUCTHUKA DIIEMEHTOB bubnmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynnel. A30T, pacnpocTpaHeHue
B IIpupoje, Gpu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

Bbu6mmorexa [JOK

29 XHMHYECKHIE CBOMCTBA, ITOJIyUYECHHE U
T https://m.eds00.ru/00adf004
MPUMEHEHHE
[IpakTuueckas padbora Ne 3 o reme
30 «[Tomy4yeHne aMmmuaKa, U3y4eHHe ero bubmmorexa [JOK
N yi 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTa, €€ PU3NICCKUE U bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHMSI B Ka4€CTBE MUHEPAJIbHBIX

32 nob0peunii. XuMHU4ueckoe bubmmorexa TIOK
yAo0P ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpeabl
COCTMHEHUSIMH a30Ta
®ocop. Oxeun pochopa (V) u

33 (poc:li))o pHaH I(I/I(JJIJ'I((l))Ta q)(blzll)m(qe)cxne u bubmorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, TIOJTydeHUE
Wcnonbs3oBanue ¢pocdaTos B

34 Ka4yecTBE MMUHEPAJIbHBIX yIOOPEHUH. bubnuorexa [IOK
3arpsi3HEeHUE IPUPOAHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHNE B

35 pu E )eI gI/ISI/II‘){eCKII)/Ie Y XUMUYECKHE Bubnmoreia LOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupsl yriaepona, ux pusnveckue u bubnuoreka [IOK

XUMHYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKOIOrHYECKHe MpOOIEMBbI,
CBsI3aHHBIC ¢ OKcuoM yriepoaa (1V)

37 VYrosbHast KUCIO0TA U €€ CONn bubmorexa [TOK
https://m.edsoo.ru/00ae006¢c
[Tpaktrueckas padora Ne 4 o reme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadecTtBenHnas peakiys Ha kKapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa IOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTIepoaa
. bubmuoreka [JOK
40 KpemHuwii u ero coequHeHUs
https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemienue

41 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME bubnuorexa [JOK
«BaxkHenme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHUS»

KonTponbnas padota Ne3 o reme
42 «BakHeume HeMETAIITBI U UX brbmorexa [IOK
https://m.edso00.ru/00ae0e18
COCIUHEHUS»
OO6m1ast xapaKTepUCTUKA XUMUIECKUAX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannudeckas CBSI3b U bu6mmoreka [JOK
MEeTaJUTNYECKas KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBA
METAIIJIOB
XHUMUYECKUE CBOMCTBA METAJIIOB.

. bubmuoreka [JOK

44 DIJIEKTPOXUMHUYECKUH P

HanpsHKEHUH METAILIIOB

https://m.eds00.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6mmwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. BerauciieHus mo

45 ABHEHUIM XUMHUYECKUX DEAKIIAI bubmorexa LIOK
M peaKiui, https://m.edso00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COACPIKUT
puMecH
46 ITonsaTue 0 KOPPO3UU METAILIIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ae1278
bubmnoreka [IOK
47
Ilenounbie MeTa b https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [le104HO3EMENBHBIE METAJUIBI — bubnnorexa HOK
KaJIbIIMA 1 Maruui https://m.edsoo.ru/00ae15e8
50 Baxueiinme coeIMHEHNS KaJIbIIH Bubmorexa OK
a H https://m.edsoo.ru/00ael15e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HAaHUHU
59 JKEcTKOoCTh BOJEI U CITOCOOBI €€ bu6nmoreka [JOK
YCTpaHEHHUsI https://m.edso00.ru/00ae1886
ITpakTruyeckas pabora Ne 6 mo Teme
53 "YK€cTKOoCTh BOIBI 1 METOMEI €€ bubnnorexa [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoteka [IOK
54 A 7|
JEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBa OKCHJIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/I,I[BI, THAPOKCUIBI U COJIM KEJIE3a

Bbubmmorexa [JOK

o7
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMATU3AIIHS
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME bub6nuorexa LIOK
59 .
«BaxHeinme MeTaibl U X https://m.edsoo.ru/00ae3de8
COCJIMHCHHU S
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIU, €CIIU OAUH U3
60 pEearcHTOB JIaH B U30BITKE HIIN bub6mnoreka [IOK
COCPKUT MpuMecH. Beruncienus https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MMPOIYKTA
peakiumn
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
KonrtponsHas pabota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEJIMHEHU S
63 BemecTsa u maTepuansl B bu6mmoteka [IOK
TOBCEIHEBHOM KN3HU YEeTOBEKa https://m.edsoo.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubnuorexa [IOK
OKpPY KaroLlEen Cpeabl https://m.edso00.ru/00ae4270
65 Ponb xumuu B periennn bubnuorexa [IOK
HKOJIOTHYECKUX MTPOoOIIeM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O6001IeHE U bubmoreka [IOK
cUCTEeMaTU3alusl 3HAHUI https://m.edso00.ru/00ae0dOa
67 PeseprubIil ypok. O60011eHNE 1 bubmuorexa [JOK



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

cucremMarusanua 3HaHHUHI

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

68 PezepHblii ypok. O6001meHE U

cucremMarusanua 3HAHWI

Bbub6mmorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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




		2023-09-01T16:09:41+0400
	‎00991341e3577b2195
	Ванина Наталья Витальевна




