rocyapcTBEHHOE Or0KeTHOE 001Ie00pa3oBaTenbHOe yupexkaenne CaMapckoil oonactu
OCHOBHas o0meodpazoBatenbHas mkosia Ne4 ropoga [loxBucTHEBO
ropozckoro okpyra [ToxsuctHeBo Camapckoii obmactu

IIpoBepeno YTBEpKIECHO
3am. gupexropa no YBP npuka3zoM Ne - O]
Kansraes C.A. oT «31» aBrycra 2023 r.
(noanuck) (®HNO0)
«30» aBrycra 2023 1. Hupektop Banuna H.B.
(moamuce) (PU0)
PABOYAS ITIPOI'PAMMA

[Ipeamer (kypc): Xumusi.

Knacc: 8-9.

OO611ee KOIMYECTBO YacoB 1o yueObHoMy miiany: 13 6 4 B roj, B 8 kiacce — 68
yacoB (2 4aca B HeJleno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEIO).

CocraBnena B cooTBeTcTBUM ¢ DeiepaibHON paboyeii mporpaMmoil o XuMuu.

Y4eOHUKM:

1. Xwumus. 8 xitacc. Yueonuk. ["abpuensa O. C, Octpoymos U. I', Cnaakos C. A. — 2023 1.
2. Xwumus. 9 knacc. Yuebnuk. ['abpuensn O. C, OctpoymoB U. I', Cnagkos C. A. — 2023 1.

Paccmotpena na 3acenanuun MO

(Ha3BaHME METOINYECKOTO OOBEANHEHIS)

[Tpotokous Nel ot «29» aBrycra 2023 r.

PykoBogutens MO Kapumosa P.JI.
(moarmce) ((25(0)]

C=RU, OU=[unpekTop, O=BOY
OOLL Ne4 ropoaa NoxBUCTHEBO,
CN=BanuHa HaTtanbsa ButanbeBHa,
E=school4_phv@samara.edu.ru
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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XWUMHUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTEIbHON MPOrPaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus, MPEICTaBICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON paboyeil mporpaMMel
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickoit @enepaiuu.

[Iporpamma mo Xumuu AAET NPEIACTABICHUE O IENAX, OOIIeW cTpaTeruu
oOy4eHMs, BOCHUTAaHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH YYEOHOTO
MpeIMETa, YCTaHaBIIMBAECT o0s13aTeNbHOE MPEIMETHOE CoZEpKaHue,
npeAycMaTpUBaeT pacClpelesiCeHue €ro Mo KiaccaM M CTPYKTypHpPOBaHHUE IIO
pazielnaM M TeMaM NOporpaMMbl IO XUMHH, OINPEAENSET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh M3YUYCHHUS XUMHUU C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcsi, OMNpeAeNseT BO3MOXKHOCTU TMpeaMera IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTEIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, a TakKe TPeOOBaHUM K
pe3yibTataMm 00y4YeHHs] XUMUM Ha YPOBHE II€JIeN M3yUeHUs MPeIMEeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-TIO3HABATEILHON JIEATEIIBHOCTH OOY4Yarolerocsi Mo OCBOEHUIO
y4eOHOTro Co/iepKaHuMs.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MpejcTaBiICHUN O MaTepUATbLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot (GOopMUpPYyEMbIE XHMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIIEHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUs TJI00aTbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOH, DHEPreTHUUECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JJii  CaMOpa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111ei U (PYyHKIIMOHATIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHBHOM  Y4EOHOM  JESITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIILCKUX YMEHUM, HEOOXOIMMBIX KakK B
MMOBCETHEBHOM XKM3HU, TaK U B MPO(HEeCCUOHATBLHOM e TeTbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LIEJIOCTHOTO B3MJIsiAa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUaOIIUXCS;



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 PA3BUTHUE 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 MPU PEIICHUH NPOoOJeM 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- U 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 Npupoje 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 oxcuygoB. Dusnueckue © XUMHYECKUE
CBOKCTBA OKCUJIOB. [lonyueHne OKCUI0B.

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

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 HCIIOJIb30BaHWE BUJIEOMATEpUANIOB), HaOM0IeHHEe 00pasiloB 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.

Ilepuoanuecknii 3akon u Ilepuoauyeckasi cucreMa XUMHYECKHX
iemenToB JI. WU. MenngeneeBa. CrpoeHnme aromMoB. XHUMHYECKAsl CBS3b.
OKHCIANTETIbHO-BOCCTAHOBUTEIbHbIE PEAKIINH

[lepBbie TOMBITKM KiIacCUPUKAIMA XUMHUYECKUX 3JIeMeHTOB. [loHsaTne o
rpyInmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEJIbHbIE METaJLIbI,
raJIOTeHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEPHBIE 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. PU3NYECKHM CMBICT MOPAAKOBOIO HOMEpa, HOMEPOB IIEpuoAa |
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 [leproanueckoro 3akoHa u [lepuoanueckoi cuCTeMbl XUMUYECKHUX
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 okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIBHBIC  PEAKIIUM.
[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, Kjaccuukamus, TMEepPUOJUYHOCTh, 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, (PU3WYECKUE 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.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHMSI MPOTPaMMbl OCHOBHOTO  OOILIEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHHM B €IWHCTBE y4EOHOU H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMH POCCUUCKUMU
COLMOKYJIBTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, NPHUHSATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEACHHUS W CIIOCOOCTBYIOT ITpolieccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYarOIIMXCA.

JIM4HOCTHBIE ~ PE3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW TO3WTUBHBIX I[IEHHOCTHBIX OpPHUEHTAUHUN U
pacIIMpEHnE ONbITa AESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) NnaTpHOTHYECKOTO BOCTIMTAHHUS

LIECHHOCTHOI'0 OTHOLLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEIWIO, MOHMMAaHMS 3HAYCHUS XUMHUYECKOW HAYKU B KU3HU
COBPEMEHHOro OoO0IIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManuen o
IIEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMWH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) TPaKIAHCKOTO0 BOCTIMTAHMSA:

MPEJICTABICHUSI O COLHAIBHBIX HOpPMax W IMPaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATENIbCKOM, TBOPUECKOW M JAPYrMX  BHOAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM MAESITENBHOCTU MpPH
BBITIOJTHEHUM Y4Y€OHBIX, TIO03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOECKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW JESITENbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TMOBEJCHUE M TOCTYNKHM CBOMX TOBApUIIEH C MO3ULIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIIEICTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEIIECTBE U XUMHUUYECKOW PEAKIUU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM U COCTABJISIOLIME
OCHOBY JIJII TIOHUMAaHUS CYIIHOCTA HAyYHOW KapTUHBI MHpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPUPOJAbI, B3aMMOCBA3AX YEJIOBEKA C
IIPUPOTHOMN CPENION, O PO XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYECHUE HOBBIX 3HAHUHU 1O
XUMUHU, HEOOXOIUMbIE Isi OOBSICHEHUs HAOJIIOJAeMbIX IMPOIIECCOB M SBICHUH,
MMO3HABATENIbHON, MH(POPMAIIMOHHON W YWUTATEIhCKOW KYyJIbTYphl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJILHOM PadOThl ¢ YYEOHBIMU TEKCTaMH, CIPaBOYHOMU



JUTEPATYPOH, JOCTYMHBIMA TEXHHUYECKUMHU CpEJACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYCHHIO W TO3HAHWIO, JFO003HATEIHLHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOCKTHOM W  HCCIEAOBATEIbCKOU
JESTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4) hopMHUPOBAHUSI KYJIHTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JI0pPOBBIM 00pa3 >KW3HHM, OCO3HAHUE IOCIEACTBUI U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YIOTPEOJIECHUS aJKOTroJisl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJIUMOCTH  COOJIOJICHUSI TpaBUJl OE€30MAaCHOCTU TMpU  OOpAICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

UWHTEpEC K MPaKTUYECKOMY M3yUEHUIO TTpodeccuil u Tpyia pa3InyHOro pPoja,
YBAXKEHHE K TPYLy U pe3yJbTaraMm TpPYJOBOW NESITEIbHOCTH, B TOM YHCJE Ha
OCHOBE TMPUMEHEHHUSI TMPEAMETHBIX 3HAHUN 10 XWMHHU, OCO3HAHHBIA BBIOOD
WHJIUBUAYAJIbHOW TPACKTOPUU MPOJIOKEHU 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHemHon npohecCuoHaIbHOM ASSTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHHUIH,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) PIKOJOrHYeCKOro BOCIIUTAHHUS:

HKOJIOTMYECKHU IIeJIecO00pa3HOe OTHOIIEHHWE K MPUPOJAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHMS, IOHUMAHNUE LIEHHOCTH 3J0OPOBOr0 U
O0e3zonmacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY
GU3UYECKOMY M TICUXUYECKOMY 370POBBIO, OCO3HAHHME ILIEHHOCTH COOIIOJICHUS
MpaBuJ1 0€30MaCcHOTO MOBEICHUS TTPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIIKX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOJIydaeMble MPU U3YUYEHUH XUMHH, JJIs
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, ISl TTOBBILLICHUS
YPOBHS  DKOJIOTUYECKOW  KyJIbTYPBhI, OCO3HAaHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJeM U MyTeW MX pelieHUs IMOCPEACTBOM METOJ0B XHUMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW ¥ COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUS MHPOBO33pEHHS OOIIEHAy4YHbIE TMOHATUA (3aKOH, Teopwus,
MPUHIINII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMEeTax W IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEJCTABICHNUE O IEITOCTHOU



HAay4YHOU KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbIE NEUCTBUS (IO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJISATUBHBIE), KOTOpbIE oOecnednBaroT (HOPMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JeSITeTbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE NeiCcTBUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUS WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEepPHBIC
PU3HAKK, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTUSMHU), UCIOJIH30BAThH
MOHATHS JIJIsl OOBSICHEHUSI OTJIEIBHBIX (PAKTOB U SBJICHHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIWBATh MPUYUHHO-CIICJICTBCHHBIC CBS3W MEXIy OOBEKTaMH H3YUYCHUS,
CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYyKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOUYCHUS;

yMEHUE TPUMEHITh B TMPOIECCE TMO3HAHMUS TMOHATUA (TIPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICNIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa30oBhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC MTPEACTABICHHS —
XUMHAYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuUMUuUeckas QopMmyia U YypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTENbHBIX 3a/lady, C Y4ETOM
ATUX MOJICNIBHBIX TPEICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUYECKHUX PEaAKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaegoBare/ibCKue 1eiiCTBUS:

YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B Kaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KA4eCTBE OCHOBHI il (OPMHPOBAHUS THUIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHNE OIbITa MO TUTAHUPOBAHUIO, OPTraHU3aIlMUd M TMPOBEICHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM IpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 PE3yybTaT, (OPMYyIUPOBATH 000OIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pa6ora ¢ ungopmaumei:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TOJYyIaeMYI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICP)KaHUs, CIPaBOYHBIC
nmocobus, pecypchl MHTEepHETa), KPUTHUYECKH OIICHHBATh NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBI U 3alpOoChl MPU MOHCKE U O0TOOpe
UH(GOPMALlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX [JIsl BBITOJHEHHS
y4eOHBIX U MO3HABaTEIbHBIX 3a]]a4 OMpPEIeEHHOTO THIa, TPUOOPETEHUE OIbITa B
0o0JlaCTH  UCMOJIb30BaHUSI  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpON aKTUBHOT'O UCIIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TIpeaCcTaBiIeHUsS HHGOPMAIIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/la4yd  HECJIOKHBIMU CXEMaMH, JHharpaMMaMy,
IpyruMu popMamMu TpapuKi U ©X KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENLCKON JEATENBHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAKOUIEH IPUPOIHOU
Cpelbl.

KoMMyHHKAaTHBHBIC YHHBEpPCAaIbHbIe YUeOHbIE 1eliCTBUA:

yMEHHUs 3aJaBaTh BONpPOCHl (B XoJe auaigora W (WiM) JHUCKYCCUHU) MO
CyumiecTBy  oOcyxJaeMoll  TeMbl, (OpMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCUTEJILHO BBIOJIHEHUS PEIJIOKEHHOH 3a/1a4H;

YMEHUSI  NOPEACTaBIATh  MOJYYEHHBIE  PE3yJIbTaTbl  [O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M TIHMCBMEHHBIX TEKCTax; JelaTh MPE3EHTALHNIO
pPE3yNbTAaTOB BBHINOJHEHHUS XUMHUYECKOTO SKCHEPUMEHTa (J1abOpaTOpHOIrO OIbITA,
1ab0paTopHOI pabOTHI MO UCCIIEI0BAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHHsSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W UCCJEAOBATENbCKOW  JEATEIbHOCTH  MpPU  PEUICHUU
BO3ZHUKAIOIIMX TPOOJEeM Ha OCHOBE Yy4y€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBINIOJITHEHHOHN paboThl U JpyTHE).

PerynsiTuBHBIC YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

YMEHUE CaMOCTOSITEIbBHO ONpPEAeNsATh LENn JeATEIbHOCTH, MJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTD, BHIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI PEIICHUsS YYCOHBIX U
ITIO3HABATEJIbHBIX 3aJa4, CAMOCTOSITEIBHO COCTaBISATb WJIM KOPPEKTUPOBATh
IPEIJIOKEHHBIM  aJITOPUTM JEWCTBUM IIPU BBINOJHEHUM 3aJaHUW C  y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UEIH, YMEHHE
HCIIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, ITPEIJIaracMbl€ B YCIOBUM 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB IO OCBOCHHUIO 0053aTENbHOIO
collepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM paboueld mporpammoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUIMMUCS HAYyYHbIE 3HAHUS, YMEHHS 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 PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX MMOHATHUM: aTOM, MOJEKYJa,
XAMHWYECKUU BJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiIacCcupUKaIusi PpEeaKluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKIINH, TeTJIOBOU d(DPeKT peakiuu,
ApO aTOMa, BJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paguycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHASI U HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
VMOHHAs CBSA3b, HOH, KATUOH, aHWOH, PacTBOp, MaccoBas JIOJs BEHIECCTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMUMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSTh 3TH HOHITUS MIPU ONUCAHUH BEUIECTB U UX MIPEBPALICHU;

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

e OIpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
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 TaONMMuHyl0 Gdopmy Ilepuogndeckoi
CUCTEMbl XHMMHUYECKHUX DJEMEHTOB: pa3iuyaTh TMOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)», maneie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAYECHUS, KOTOpPbIE HMMEIOTCS B
tabmune «llepuonuueckas cucrema xumuyeckux osiementoB JI. .
MeHieneeBay» ¢ YUCIOBBIMU XaPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsif siapa, o0IIee YUCIO MIEKTPOHOB
U pacrpeesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HEOPTAHUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEIIIECTB, 0 TEIIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCHUTEJIBHYIO MOJICKYJISIPHYI0O U MOJISIPHYIO  MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHUMHUYECKOTO »JJieMeHTa 1o ¢dopmye
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINU;

MIPUMEHSITH OCHOBHBIE OINEPAIIMN MBICIIUTEIBHOU JIESITEILHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allhio, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€U — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CIENOBAaTh  MpaBWUJaM  TNOJIb30BAHHUS  XMMHUYECKOM  TMOCYIOM U
7abopaTopHbIM  000pYy/IOBaHHMEM, a TakKe TMpaBWwiIaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB M0 TIOJYYCHHIO U COOWUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNPENCIEHHOM MacCOBOW JIOJIE pACTBOPEHHOrO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  IKCIIEPUMEHTHI  TIO0
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KHUCIIOT C MOMOIIBI0 HHANKATOPOB
(;rakMmyc, dheHondTanend, METUIOPAHXK U APyTHUe).

K xoniy oOyueHus B 9 kjacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX TOHATHH: XUMHYECKUU
AJIEMEHT, aTOM, MOJEKYyJa, HWOH, KAaTHOH, aHWOH, IPOCTOE BEUIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasl PEeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3 (deKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS NUCCOLMALMSA, PEAKIMH HOHHOTO
oOMeHa, KaTaJlu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIC U



HEOOpaTUMBbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCJIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTAHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAs, MOHHAS,
MeTaJuInuecKas), KpUCTaIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XWUMHYECKOW pEaKkUWH, NPeNesIbHO JOIMyCTUMAas
koHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHUI U
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIONB30BaTh XHUMHUYECKYI0 CHMBOJHMKY JJS COCTaBJIeHUS (Popmyd
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX AIIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeAeNnéHHOMY KJIacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMHUYECKOU (opMmyJsie, XapakTep Cpeabl B
BOJIHBIX PAcTBOpaxX HEOPTraHUUYECKUX COCAMHEHUM, TUM KPUCTALIUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnuunyio Gopmy Ilepuogudeckoil CUCTEMbl XUMUYECKUX JIIEMEHTOB:
paznuyaTh MOHATHS «IJlaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimie, ¢
YUCJIOBBIMU  XapaKTEepPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsAl sjApa, oOIee YHCIO SJIEKTPOHOB U
pacrpenieieHde WX 10 DJJEKTPOHHBIM CJIOSIM), OOBACHSTH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COEAUHEHUUN B
npezaenax MajiblX NEPUOIOB U TIIABHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPTaHMUYECKHE BEIECTBA,
XUMHUYECKHE peakluuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMU
BEIIECTB, MO TEIUIOBOMY 3P (EKTy, M0 U3MEHEHHUIO CTENEHEeH OKHCICHHMS
XHMHUYECKUX DJICMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOMIME W CHEHU(PUICCKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS DSJEKTPOJUTUYECKON JAUCCOIMALMA  KHUCIIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH TMPOTEKAHUSI XMMUYECKHX TPEBPAIIEHUNA B Pa3IUYHBIX
YCIIOBHSIX;

BEIYHCIIATh OTHOCHUTEIBHYI0 MOJICKYJSIPHYIO W MOJSIPHYIO — MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 1o (opmyle
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON peaKIuu;

coON0aTh  OpaBWiIa  MOJb30BaHHUS  XUMHUYECKOM  TOCYIoM U
7a00paToOpHBIM  O0OpYy/IOBaHMEM, a TakKe IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX ONBITOB IO TIOJYYEHHIO U COOHpaHUIO
ra3o00pa3HbIX BEUIESCTB (AMMHUAaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMNE  KAYEeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PAClO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoonar-, docdar-, cunmkar-, cyiabdar-, TUAPOKCHI-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX pacTBOpPaxX HEOPTaHUUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIMH MBICIIUTEIILHON NESITEIIBHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMATU3alMI0, BbHISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€ — IS M3yYEHUS] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMi, €CTEeCTBEHHO-HAYYHBICE METOJbI TIO3HAHUS —
HaOJII0ICHUE, U3MEpPEHUEe, MOJEIUPOBAHUE, DSKCIEPUMEHT (peabHbIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

n/n

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JaexkTpoHHble (HU(poBbIe) 00pa3oBaTebHbIE
pecypcsl

Paznen 1. [lepBonavajibHbIe

XUMHUYECCKHUEC ITIOHATHUSA

11

XuMusa — BakHas
0051acThb
€CTECTBO3HAHHUS U
MIPaKTUYECKOU
JeSITeIbHOCTH
YyeJIoBeKa

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

1.2

BemectBa u
XUMUYECKUE
peakiuu

15 1

bu6muoreka [JOK
https://m.edso0.ru/7f41837¢



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

Hroro no pazueny 20

Pa3nen 2. Baxkueiinue npeacTaBuTe/ I HEOPraHUYeCKHX BelleCTB

21 Bosznyx. Kucnopog. 5 bubnmnoreka [JOK
' [Tonsatue 00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsarue o 8 1 bubnmnoreka [JOK
' KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. EuG 1OK
noInoTeKa
2.3 I1 0 5 1 1
OFATHE O https://m.edsoo.ru/7f41837c
OCHOBaHUIX
OCHOBHBIE KJIACCHI
2.4 HEOPraHUYECKUX 11 1 1 bubnnorexa [IOK
' P . https://m.edso00.ru/7f41837c
CoeIMHEHNH



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

Hroro no pazueny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummnueckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIHU

[Tepuonnueckuii 3aKOH U

[Iepnonnueckas cucrema
bubmmoreka [IOK

3.1 } 7
XMMHHCCKHX SIIEMEHTOB ] https://m.edsoo.ru/7f41837c

N. MenneneeBa. CtpoeHue
aromMma

XUMHUYECKAA CBI3b.

OkucauTenbHO- bu6mmoreka [IOK
3.2 8 1
BOCCTAHOBUTEIbHEBIC https://m.edsoo.ru/7f41837c
peakimn
bu6mmoreka [IOK
u 15
TOro 1o pasierty https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmrorexa LIOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 08 4 >



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

9 KJIACC

Ne
n/n

HaunmenoBanue
pa3nesioB M TeM
MPOrpamMmbl

KoanuecTBO 4acoB

Bcero
padoThI

KoHnTpoJibHbIE

IIpakTnyeckue
padoThI

duekTpoHHbIe (LM pPOBLIE)0Opa3oBaTEIbHbIE PECYPChI

Pa3n

e 1. BemecTBO M XMMHU4YeCKHE PeaKINU

11

[ToBTOpeHue n
yrayOieHue 3HaHUH
OCHOBHBIX pa3zeyioB
Kypca 8 kiiacca

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHAX
peaKkuuit

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

1.3

DIIEKTPOIUTAYECKAS
JUCCOIUAIIUS.
XuMU4YecKue
peakiuu B
pacTBOpax

bubmorexa [JOK
https://m.edsoo0.ru/7f41a636



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

Hroro no pazgeny 17

Paszgen 2. HemeraJiibl 1 UX cOeMHEHU

OO0m1as xapakTepuCTUKa XUMHUYECKUX bubmuorexa [JOK

2.1
anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636



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

OO61mas xapakTepucTUKa XUMHYECKUX

R bubnmoreka [JOK
2.2 VIA- .C 6
SJICMEHTOB VIATPYMHEL %€pa 1 e https://m.eds00.ru/7f41a636
COEUHEHUS
OO01mas XapaKTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, Gpochop 7 bubmorera HOK
' ' ’ https://m.edsoo.ru/7f41a636
U UX COEIUHEHUS
OO01mas XxapakTepUCTHKA XUMHYECKHUX
24 anremenToB IVA-rpyimsl. Yriiepoa u 8 Bubmorexa IIOK
' . DYIIBL poA https://m.edso0o.ru/7f41a636
KPEMHHUU M UX COCTUHECHUS
Utoro no pazneny 25
Paszgen 3. MeTaliibl M MX COeIMHEHUA
bu6nuoreka [JOK
3.1 00 I 4
HIHE CBOMCTRA METAIIIon https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
3.2 B 16
AKHENIINE METAUIBL U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pasznen 4. XuMus u okpy:kaomas cpeaa



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

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



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

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
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

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 du3nYeCKre U XMMUYECKHUE SIBJICHUS. 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



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

(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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

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 CriocoObl nostydeHus BOAOPOIa 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 ocHoBanwuii. [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
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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
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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
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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
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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
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