rocyIapcTBeHHOE O10/KeTHOE 001e00pazoBarenbHoe yupexkaeHrne Camapckoii o0macTu
OCHOBHas 001Ie00pa3oBaTeNIbHAs MKoIa ¢. MakCHMOBKa
MyHHUIIUITAILHOTO paiiona borarosckuit Camapckoi obmactu

PACCMOTPEHA YTBEPXJIEHA

Ha 3acenanu MO yuutenen-npeMeTHUKOB Hupextop 'BOY OOII ¢. MakcumoBKa
PEKOMEHI0BaHA K YTBEPXKIACHUIO 3aitnytauHoB P.C.
[Tporokon Ne 1 ot 29.08.2023 r. [Tpuka3z Ne 70/g1 ot 30.08.2023 1.
PykoBogurens MO Kapynen H.B.

C=RU, O=IBOY OOl c.
MakcumoBka,
CN=8anHytauHos P_C _,
E=maksim_sch@samara.edu.ru
00dc35513095f145ab
2023-09-12 09:36:42

PABOYAS ITPOI'PAMMA

1O XUMHUHN

¢ HcnoJib30BaHueMm oodopynoBanus Llenrpa «Touka 2
(ecTeCTBEeHHO-HAY4YHOE HANPABJICHHE)

8 - 9 kjaacchl
KJ1aCChbI
OCHOBHOE 0011Iee 00pPa30BaHHE
YPOBEHB peanu3aluu

2 roga

CpPOK peain3aiuu

COI''TACOBAHA COCTABUTEJIb:
PEKOMEHI0BaHa K YTBEPKICHHUIO JIOIPKHOCTB: YUUTENb OMOJIOTHU, XUMUH
29.08.2023 r. ®UO: Kapynen H.B.

Ho 3am qupekropa no YBP
3aiinyTanHoBa O.A.



AHHOTAIMS K padoyeld mporpamMme
10 XUMHUH §8-9 KJ1acchl

(TTosTHOE HAMMEHOBAHUE MTPOTPAMMBI)

HopmaruBHas 6a3a mporpaMMsl:

3akoH P® «O6 obpazoBanuu B Poccuiickoit @eneparm» Ne 273-D3 ot 29.12.2012;

2. denepanbHbIi roCy1apCTBEHHBIN o0OpazoBaTebHBIN CTaHJIapT OCHOBHOT'O o01ero
obpazoBanus (IIpukaz MunucrepcrBa mpocsemenuss PO or 31.05.2021 r. Ne 287, B penmakuuu
npukaza Munuctepcta npocsemieHus PO ot 18.07.2022 r. Ne 568);

3. ®epepanbHast oOpa3zoBaTenbHash NporpaMMa OCHOBHOro obmero oOpasoBanus (IIpukas
MunucrepctBa mnpocsemienus Poccuiickoit deneparuum ot 18.05.2023 Ne 370);

4. ®@enepanbHBIN MepeueHb Y4EOHUKOB, JOMYIICHHBIX K MCIOJIb30BAHUIO NPU PEaTU3alUi UMEIOIINX
rOCYJapCTBEHHYIO aKKpeIUTalMI0 00pa30BaTENIbHBIX MPOrpaMM HadalbHOIO OOILIEro, OCHOBHOI'O
o011ero, cpeaHero oomero oOpa3oBaHMUs OpraHU3alMSIMHU, OCYLIECTBISIONIMMU 0Opa30BaATEIbHYIO
JEeSITEIbHOCTh U YCTAHOBJIEHUS IPENENBHOTO CPOKa MCIOJb30BaHMS HCKIIIOUCHHBIX YYEOHUKOBY,
YTBEPXKACHHBIN NprukazoM Munmnpocsenienus Poccun ot 21.09.2022 roga Ne 858;

5. OOI1 OO0 I'bOY OOII ¢. MakcumoBka

OO11ee KOJINYECTBO YaCOB: 136 4.
YpoBeHb pealin3aLuu: bazoBsIit
Cpok peann3zanuu: 2 roxga

PexBu3uthl paboueii mporpamMmsl:

®denepanbHas paboyas mporpamma mo yueoHomy npeamery «Xumus» 6a30Bblil ypoBeHb (OCHOBHOE 0011Iee
oOpa3zoBaHue)

CocraBuTens paboyel IporpaMMsl:

Kapynen H.B.

YueOHO-MeTOANYECKHH KOMILIEKT 8 Kiacca

CocraBJgmomue HazBanue ABTOp Tox HN3paTeanLcTBO
YMK U31AHUS
YyeOHuK Xumus. 8 KII. ["a6puensu O.C., Octpoymon WU.T'., 2022 Mockaa: «IIpocBenieHue»

Cnankos C.A.




YyeOHO-MEeTOANYECKNHA KOMILUIEKT 9 KJacca

CocraBJasgmomue HazBanue ABTOp Tox HN3paTeancTBoO
YMK H3IaHuS
Y4aeOHUK Xumus. 9 ki I'a6puensa O.C., Octpoymos WU.I"., 2022 Mocksa: «IIpocBemienne»
Cnankos C.A.

MecTO TMCUUILIMHBI B y‘leﬁHOM IL1IaHe

[Ipenmer Koan4ecTBO 4acoB B HeIEJII0

[TpeameTHas 006IacTh
Kiacc 8 9

Oo6s13aTesibHasA YacTh ((peaepabHbI KOMIIOHEHT)

2 2
EcTecTBeHHOHAy4YHBIE
OeIMETE Xumust Yacrts, popmMupyemasi y4acTHHKaAMH 00pa30BaTeIbHbIX
pea OTHOIIEHUH (PeruOHAJbHbIN KOMIIOHEHT U KOMIIOHEHT
00pa30BaTEJbHOIO YUPeKICHHA)

0 0

Hroro: 2 2

[IpakTueckux padoT: 6 7

KouTponbHbIx paboT: 4 4




MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XuMHUH Ha YpOBHE OCHOBHOTO O0IIEr0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npenacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE (eaepaibHOU
paboueil mporpaMMbl BOCIIUTaHUSA U C YUETOM KOHIEMIMU MPErnoaBaHus y4eOHOro mpenMeTa
«Xumusn» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit deneparmu.

[IporpaMmma mo XuMHUM [a€T MpEACTaBIEHHWE O LENsIX, OOmeld cTpareruu Oo0y4eHws,
BOCIUTAHUS W Pa3BUTHsS OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro NpeIMeTa, YCTaHABIIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJEepKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kjaccaM U
CTPYKTYpUPOBAaHHE 10 pa3JesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONIPEAEISAET KOIUUECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEMYIO IOCIIE0BATEIbHOCTD
U3YYEHUS XUMUHU C YUYETOM MEXKIIPEJIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JOTHKU y4eOHOIro
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00y4aromuXxcsi, ONpeaesisieT BO3MOKHOCTH MpeaMeTa JUIs
peanu3anuy TpeOOBaHUM K pe3y/lbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMBbl Ha
YpOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAKKe TpeOOBaHUM K pe3yJbTaTaM 00yUYeHUS XUMHH
HAa YpOBHE LeJeil W3ydYeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
JeSITeIbHOCTH 00yUaloIIerocs 10 OCBOCHUIO Y4€OHOTO CO/IepIKaHUSL.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIs JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPUPOJE, O MYTSIX
peuieHus TI00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHSL 4YEJIOBEUYECTBA — CHIPHEBO,
HHEPTreTUUECKOM, MUILEBON U 3KOJIOrHYecKoi 6e30MacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJisi caMmMOpa3BUTUS U (OPMHUPOBaHUs
KYJIbTYpbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHATbHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAaMOCTOSITEJIbHOM  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOMW JKHU3HM, Tak M B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAlloM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIIuXCs;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSIM, K TIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOIMYECKOe OOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBieHUsS B OOyYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON COAepKaHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCA TEJaroruuyeckd aJarTUPOBAHHBIM OTpPaKEHHEM
0a30B0i1 HAyKH XMMHHU Ha ONpPEeACIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO O0ILEro 0o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHATUN XUMUU, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHus MMpOrpaMMbl MO0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOI'O
noaxoja kK eé msydeHuro. CopepaHue CKIAAbIBAETCSI U3 CUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XHUMHUYEeCKOW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO MNPHUHLMIY ITOCJIEI0BATEIbHOIO Pa3BUTHS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEACTaBIECHUH 00 NEKTPOIUTUUECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PacCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHSA K JApyromy,
BBIMOJHAS (QYHKIUN OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOWM COCTaBJISIIONIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHHUIO M METOJIaM MO3HaHus B Hayke. M3yuenune xumun
OPOMCXOMUT C TPHUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccel» u «Pusuka. 7 Kjaccy.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEILHOCTH YeIOBEeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajaya y4eOHOro IMpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIIMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
MPUOOIIEHNHN K HaAyYHBIM METO/IaM MO3HAHUS MTPU U3YyYEHUH BEIIECTB U XMMUYECKUX PEaKIUii, B
(GopMHpOBaHUM W pPa3BUTHU [O3HABATEIbHBIX YMEHMA M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJIBHOM U yueOHO-MCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUIJI O€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCEIHEBHOM KU3HH.

[Ipy u3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Ba)XHOE 3HAUECHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEIICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaM0OO0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO pPEIIeHUN, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOUIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHUCTEeMaTHYecKoe NpUOOIIeHHe OOydJaroummMxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAyyHbIM  METOJaM  I103HAHUf,
(bOpPMHUPYIONIUM MOTUBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XMMUH,

— obecreueHrne YCIOBHM, CMOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYAIOIIUMUCS OIBITA
pa3sHOOOpa3HON NEeATETbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue oOmel GyHKIMOHATLHON U €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHUS OKPYKAIOLIEro MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TOJYYEHHBIC MPH H3YYCHUH XUMHM, NPUMEHATh HMX MPU pelIeHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOM NEATECIBHOCTH;

— (opmupoBaHue y 00y4yaronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTMYECKH LelIecoo0pa3HOro MoBeAeHUs B ObITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAOUIEH NPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00y4EHHI0, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AaJbHEUIIero 00yueHusl.



OO1miee YnCiio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUW HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsiTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JI€MEHThl. CHUMBOJIBI XHMHYECKHX JJIEMEHTOB.
[IpocTble u cioXHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYIISIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérel mo hopMyriaM XUMHYECKUX COCTUHEHHUIA.

®uznyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIeCTB. XumMuueckue ypaBHeHus. Kinaccuduxanus XuMUYecKux peakuuit
(coenuHeHus, pa3IoKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenmn:

3HAaKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBUiIaMHU paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE (Pu3nUecKuX (TJIaBJIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJICHCALIUS BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH,
NPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOICHCTBHE Mella C KUCIOTON) SABICHU, HaOII01eHHEe
U ONHCAHHWE TMPU3HAKOB TMPOTEKAHMS XHUMHUYECKUX peakuuid (pas3iokeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (II), m3ydenme cmoco6oB
pa3fenieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHIUISAIINS,
xpomaTtorpadusi, TNpOBeIEHHWE OUYUCTKH [MOBApPEHHON COJM, HAONIOACHHE U ONMCAHHE
pEe3yNbTaTOB IMPOBEACHUS ONBITA, WUIIOCTPUPYIOLIETO 33aKOH COXPAHEHMsSI MAcChl, CO3JaHHUE
MoJieNeit MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiinue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3aeMEHT M ImpOCTOE BEIIECTBO.
Haxoxnenue kuciopoja B mpupojae, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunpl. Ilpumenenne xucnopona. CrocoObl MOMydeHHS KHUCIOpoJa B JabopaTopud H
npoMblIIeHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — atoTporHas MOAU(pHUKAIHS
KHCIIOPOJA.

TennoBoir >(PpeKkT XUMHUYECKOW peakluv, TEPMOXHMHYECKHUE YypaBHEHHS, JK30- U
OHAOTEPMUUYECKUE peaKkUUH. TOMIMBO: Yroib M METaH. 3arps3HEHHME BO31yXa, YCHIECHHE
NapHUKOBOTO P deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »neMeHT M mpocroe BeniecTBO. HaxokaeHue Bogopojga B IPUPOJE,
duznyecknue 1 XuMUYeCcKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyueHus. KucioTel u comnu.

MounsipHbiii 00BEM Ta30B. PacdéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cpoiictBa BoAbl. Boma kak pactBoputrens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpHMOCTh BewlecTB B BoJe. MaccoBasi A0 BELIECTBAa B
pacTtBope. XHUMUYECKUE CBOWMCTBA BOJbl. OcHOBaHuA. Pojib pacTBOpOB B MPUPOJAEC U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coJyieoOpa3yroIire (OCHOBHbBIE, KUCIOTHBIE, aM(poTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
OoKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne oKkCuaoB.

OcnoBanus. Kiaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
Homenknarypa ocHoBaHuii. Pu3nyeckue U XHMHUYECKHE CBOWCTBAa OCHOBaHUU. llomyueHwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenmn:

Ka4eCTBEHHOE OIPEICIICHUE COACPIKAaHUS KUCIOpOJa B BO3JyXe, MOMydyeHHE, COOMpaHHe,
pacro3HaBaHME€ M HM3y4€HHUE CBOMCTB KHUCIOpOJa, HaOJIIOJeHHEe B3aWMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0pa3llaMu OKCHJIOB M OIKMCAHUWE HMX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pPACMO3HABaHUE H
U3YYCHHUE CBOWMCTB BOAOpoaa (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, uMccnenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOJBl C METaUIaMH (HAaTpUEeM U KaJiblueM) (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMaTEPHUAIIOB), HCCIIEJOBAaHUE OOPa3[0OB HEOPraHMUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJII0/IEHUE M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHCIOT C METAJUIAMH,
peakuyMii HEWTpalu3alMH, IIOJIy4CHHUE HEPAaCTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoagnueckass cucrema xumudeckux siementos JI. M.
MenpneseeBa. CTpoenne aToMoB. XUMHYeCKas CBsAI3b. OKNCINTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALMUKM XUMHUYECKUX »dyieMeHToB. [loHsTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U HIETOYHO3EMENbHBIE METAIUIBI, TaJOIEHbl, UHEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOphIe 00pa3yloT aM()OTEpHBIE OKCUIBI  THAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuUMHYeCKHX »diemeHtoB [, .
MenneneeBa. KoporkomepuoaHas W amMHHONEpuoaHas ¢opmbl [lepuonnueckoid cUCTEMBbI
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HUECKHH CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX szaep. HM3orombl. OmekTponsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
. M. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
IIepuonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHU paguyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IEPUOJAM.



3nauenue [leprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. JI. . Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE — peakuuu. IIpomecchr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenmn:

U3y4YeHHe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpaMu KHUCIOT M IIEJI0YEH, MTPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKESHHUS, COSTUHEHUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX T[OHATUH, Tak M MOHSITHH,
SBJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHBbIC MOHSITHS: HAYYHBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCU(pUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPHUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIMbI,
pPaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsl, BEHIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIaHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

Ilepuonnueckuii 3akoH. Ilepuomuyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaaus, KIbLUSA U HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepronyeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMYECKHX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPHUCTAUIMYECKON PEMIETKM W BUJA XUMHUYECKOU
CBS3U.

Knaccudpukanuss 1 HOMEHKJIATypa HEOPraHWMYECKHX BEHIECTB. XHWMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanus XuMU4YeCKUX peakUui Mo pa3InYHbIM MPHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETeHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKHE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XMMHYECKOW peakiuu. [loHsTHEe 00 OOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHEe O TOMOIeHHBIX M TeTepOreHHbIXx peakuusx. [lonsTtue o
karanuze. [loHsiTue o0 XuUMHUUYeCKOM paBHOBecHMH. DaKTOPhl, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSL.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHHWE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii C UCIOb30BAHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust PAEKTPOTUTAYECKON AUCCONMUALIMKU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
QHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C pa3IUYHbBIMU BHUAAMHU XHUMHUYECKOH CBS3U.
Crenenb aucconuanuu. CHIBHBIC U CIA0BIC AIEKTPOIIUTHI.

Peakuuu noHHoro oOMeHa. YCIOBUS NMPOTEKaHHUs peakiuii HOHHOro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIuud Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakuuu OT BO3JAECUCTBHUS Pa3IMYHBIX
(akTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOLECCA TUCCOIMALNN
KHUCJIOT, IIejo4Yel U cojeil (BO3MOXKHO HCIONb30BaHUE BHJIEO MaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX MPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHuWeE
ocajka, BbIJCNIEHHE Tra3a, o0pa3oBaHUE BOJBI), OIBITOB, WUIIOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluu Pa3jIokKEHUS, COCIUHECHHUS),
pacro3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IMOMOIIBIO KAaYeCTBEHHBIX pEakUWid Ha HOHBI,
pelleHne SKCIepUMEHTaIbHBIX 3a/1a4.

Hemeranibl 1 MX coeIUHEHUS

OO0masi xapakTepucTUKa TraloreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHue M (puU3MUEecCKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKUE CBOKMCTBA Ha MpHUMEpe XJopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJlIaMH,
mienouamu).  XuopoBopopon. ConsiHas KHCIOTa, XMMHMUYECKHE CBOMWCTBA, IOJIyYEHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPOa HAa OpraHu3M 4elloBeKa. BaxkHenmue XJopuasl
U X HaXO0XJIECHUE B IPUPO/IE.

OO6mas xapakrtepucThka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U CEpbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XHUMHYEeCKue CBOMcTBAa. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTENs Kjacca KUCIOT M crneuupuyeckue). XUMHUYECKHE pEaKIHH,
Jealiue B OCHOBE MPOMBIIUICHHOTO CIoco0a IMOMyd4eHus cepHoil KuciaoTel. [lpumenenue
cepHoii kuciotbl. Coi CepHOM KUCIOTHI, KAaUeCTBEHHAs peakIus Ha cyiabdaT-noH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUYECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpelbl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
pe0TBpALICHUSI.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHUs. A30T, paclpocTpaHeHHE B MpuUpone, (QU3NYECKHEe U
XUMHYecKre cBoricTBa. KpyroBopot azora B mpupojie. AMMUAK, ero GuU3n4ecKue U XUMHUSCKUE
CBOICTBa, Mony4yeHue u npuMeHeHue. Comu aMMOHMS, UX (PU3HUYECKHE U XUMUYECKIE CBOWMCTBA,
npuMmeHeHue. KadecTBeHHas peakuusi Ha MOHbl aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
dbu3nveckue W XHUMHYECKHE CBOMCTBa (OOIME Kak TPEICTAaBUTENA Kiacca KHCIOT |
cnenuduyeckue). Mcnonpb3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATbHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3AyXa, MOUYBBI U BOAOEMOB). Docdop, ammoTporHbie MOIUGDUKAIIH
doctopa, pusznyeckne u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MUHEpaIbHBIX YIOOPCHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETIICHH OKUCIICHUS. YTJEpPOJ, alIOTPOIHBIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBocTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3nyYecKue U XMMUYECKHEe CBOWCTBA, JEWCTBHUE HA KMBBIE OPTaHU3MBI,
NOJy4eHUE U IPUMEHEHHEe. DKOJIOTHYEeCKHe MPOoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kuciora u eé
colu, UX (U3MYECKHMe M XHUMHUYECKHE CBOWCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHBI.  Mcmomp3oBaHune  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3HCTBE.

[TepBoHauanbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSX YTiepoiaa
(MeraH, JTaH, OSTWUJICH, alleTWUJIEH, 3TaHOJ, TJIMLUEPHH, YKCyCcHas Kuciora). lIlpupoaHbie
WCTOYHHMKHU YTJIEBOJIOPOJOB (Yyrojib, NPUPOIHBIN Tra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX POJb B OBITY M TPOMBINUICHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeNOBEeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COECTUHEHHI.

Kpemunii, ero ¢usmyeckne M XHMHUUYECKHE CBOWCTBA, MOJYYCHHE M IPUMEHEHHE.
Coenunenuss kpemMHuss B npupone. OOmme mnpeacraBieHus o0 okcune kpemuaus (IV) u
KpeMHUEBOM kuciioTe. CUIIMKATHI, UX HCIIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeitmme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenn:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEaKlUi Ha XJOPUA-WOHBI M HAOMIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3MYecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHNE BHUACOMATEPUATIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BAaHHE
BHUJICOMATEPHAIIOB), HAONMIOJCHWE TMporecca OOyriauBaHMs  caxapa TMOJ  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMUUYECKUX CBOMCTB Pa30aBICHHOW CEpPHOMU
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOHN peakiuu Ha cyib(paT-HOH W HaONOJeHHE TMpH3HaKa e
IPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M UX COeAMHEHHH
(BO3MOXHO MCIIOJIb30BAaHUE BHICOMATEPHAIIOB), 00pa3IiaMu a30THBIX U (HOCHOPHBIX YIOOPECHHH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M HW3YYEHHE CBOICTB aMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peaKkuuid Ha HWOH amMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIOJIb30BaHNE BUJECOMATEPHANIOB), U3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACOpPOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyuyeHUE, coOupaHue, pacro3HaBaHue
U U3yYeHHUE CBOWCTB YIJIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX pEakIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U H3y4YCHHE IPU3HAKOB HX TMPOTEKAHMs, O3HAKOMIICHHE C NpPOAYKLHEH
CHJIMKAaTHOM MPOMBIIIJICHHOCTH, PELICHHE >KCIEepUMEHTANbHbIX 337a4y Mo Teme «Baxueilmue
HEMETAIUIBl U MX COCTUHEHUS.



MeTanjibl M UX COeTUHEHUS

OO0masi xapakTepUCTHUKAa XHUMHYECKHX OJJIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxkenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTajinueckas CBSI3b WM METANIMYECKas KpUCTaJUITMYecKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HAOpsSOKEHUM MeTaioB. DU3MYECKHEe U XHUMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crnocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTaib, YyT'yH, JIOPATIOMUHHNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIILICHHOCTH.

[llenounbie MeTauibl: TToNokeHUE B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJICHHE B npupoge. PU3NUEeCKUe U XUMHUYECKUE
CBOMCTBa (Ha mpumepe HaTpust U Kaiust). OKCUIBI M THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
HIEJTOYHBIX METAJJIOB U UX COECTMHECHUH.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KajdblUi: nosiokeHwe B Ilepuoanueckoit
cucremMe xuMuueckux aemeHToB [[. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PuU3nyeckue U XMMUYECKUE CBOWCTBA MarHus M KaJiblus. BaxkHenme coenruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmoMuHui: nonoxkeHue B llepumomgmyeckoil cucrteme Xumuyeckux snemeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HaXOXJAEHUE B Npupoae. PU3NYECKUe U XUMUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuomnueckodr cucrteMe xumuuyeckux osiementoB [l M.
MenneneeBa, CTpOEHHUE aTOMa, HaxOXAEHUE B Mpupojae. PU3NUecKue U XMMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u conu skene3a (II) m xenesa (III), mx cocra, cBoiicTBa U
MOJIyYeHHE.

Xumuueckuil Ixcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, HMX (PU3WUYECKHMMH CBONCTBaMU,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAIJIOB (BO3MOXKHO HCIIOIB30BAHHE BHUICOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIBb30BaHHE
BUJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, MpOIlECCa TOPEHHS >Kele3a B
KHCIIOposie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  MPOTCKAHUSA
KAueCTBEHHBIX pPEaKLMi HAa MOHBI: MarHus, KajlblUs, aIIOMUHUS, LUHKA, xene3a (1) u xenesa
(IIT), memgu (II), HaGmroIeHNE W OMKCAHKE MPOILIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJIisg ¥ KaiblHs (BO3MOXKHO HCIIOB30BaHHUE BUICOMATEPUATIOB), UCCIEAOBaHNE aM(OTEpHBIX
CBOWCTB T'HJIPOKCHA ATFOMUHUS U TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10
Teme «BakHellne MeTauIbl U UX COCUHEHUS».

XuMus M OKpyKaouas cpeia

BemectBa n Matepuansl B MOBCEIHEBHOM KU3HU 4YeJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHWMHYECKHX peakiuii B OwbiTy. IlepBas moMomp NpH XUMHYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIICH Cpelsl (TpeieNibHas JOMyCTUMasi KOHIICHTPAIUs
BemecTs, ganee — [1J1K). Poib xuMuu B permeHun 3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pa3ioB MaTepraioB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHUHM B 9 Kilacce OCYILECTBISETCS
4yepe3 MCIOJb30BAaHME KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISIFOLLIUXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.



OOme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaOMIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, MTAPHUKOBBINA 3PPEKT, TEXHOJIOTHsI, MATEPHAIIBL.

Odwuszuka: Martepus, aroM, OSJCKTPOH, TPOTOH, HEWTPOH, WOH, HYKJIHI, H30TOIIbI,
pPaTuOaKTUBHOCTh, MOJIEKYJa, OJJEKTPUUYECKUH 3apsill, MPOBOIHUKH, TOJIYIPOBOTHHUKH,
JUBJIICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHHME BEIIECTBA, Tas,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMYeCKas pemETKa, CIIaBbl, (U3MYECKHE BEIUYHHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocunTe3, npixanue, Omocdepa, SKOCHCTEMA, MHHEPAIbHBIE YIO0OpEHUS,
MHKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMblIe, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO 0OmHIeEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe 00YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUM C TPAJAULHUOHHBIMU  pPOCCHUMCKMMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOPMAaMU IMOBEACHUS U
CIOCOOCTBYIOT ITPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHUS U COL[UAIU3AIIMH 00Y4arOIINUXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX IIECHHOCTHBIX OPHUEHTALMN M PACUIMPEHUE OIbITa JIEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTH4YeCcKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U HayYHOMY
HACJIe/IMI0, TIOHMMaHMs 3HAYCHHS XHUMHYECKOW HAyKd B KM3HH COBPEMEHHOTO OOILIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMalMell O MEepeqOBbIX TOCTHXKEHUSX U OTKPBITHIX
MHUPOBOI M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOHCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUST O COLMAIBbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTHU P BBIOJIHEHHH YUe€OHbIX, TO3HABATEIIBHBIX 3a71a4,
BBIMOJHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B Ipoliecce 3TON y4yeOHOH AesTeNbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEIECHUE U IIOCTYNIKM CBOMX TOBApUIIEW C IO3ULMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS IOCIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABJISIIOIIME OCHOBY JJIs
NOHMMAaHMUsS  CYIIHOCTH HAayyHOW KapTUHBI MHUpPA, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBA3SIX YEJIOBEeKa C MPUPOJHON Cpeloi, O posu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA IIOJY4EHHME HOBBIX 3HAaHUN IO XUMUH,
HEoOXonuMBbIe Ui OOBSCHEHHs HaOJI0JaeMbIX IPOLECCOB U SIBJICHUN, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMH CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHuI0, TPOEKTHOM U MCCIEAOBATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHHWE LIEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOLIEHMS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIi 00pa3 JKW3HHM, OCO3HAHUE IMOCIEACTBUI W HENPHUSATHE BPEIHBIX
NPUBBIYEK (YMOTPEOJIEHUS aJIKOrojsl, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOICHUS



mpaBuj 0€30MaCHOCTH TPU OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
KU3HU;

5) Tpy10BOro BOCIUTAHUSA:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHe K
TPyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIUBUIYaTbHOW TPACKTOPUHU
MPOJOHKEHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONU NESATEIHOCTH U
pa3BUTHSA HEOOXOIUMBIX YMEHUHN, TOTOBHOCTH a/IallITUPOBATLCS B MPO(ECCHOHANIBHOM cpenie;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKHU TEJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY U ICHXHYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS MIPH padoTe ¢ BEIIECTBAMU,
a TaKKe B CUTYAIUX, YIPOXKAIOIINUX 37J0OPOBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPHU H3YUYEHUU XUMHUH, JJS pElICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl OBBILICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed MX pelieHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLMAJIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMETHBIX pPe3yabTaTOB BBLICISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUHoTe3a, (akrt, cucrema,
MPOLIECC, SKCIIEPUMEHT U APYToe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHBEpCalIbHbIC yueOHbIE NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYIATHUBHBIE), KOTOpbIE 00OecrnedynBarOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHsI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIM:
pacKpblBaTh CMBICH XMUMHUYECKUX TOHATHM (BBIIEISATH WX XapaKTepHble IPU3HAKH,
YCTaHABJIMBATh B3aMOCBSI3b C JAPYTUMU MOHSTHUAMMU), UCIIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(DUKALUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKHUX PEaKIUi, YCTaHABIMUBATh MPUYNHHO-CIICJICTBEHHBIC CBI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbBIC, 1eTyKTUBHBIE,
10 aHAJIOTHH), eJIaTh BBIBOJbI U 3aKIIIOUEHUS;

YMEHHE MPUMEHITHh B MPOIECCe MO3HAHUS MOHATUS (MPEAMETHBIE U METalpeIMETHbIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUHU, NPeoOpa3oBBIBATH MIUPOKO
IPUMEHSIEMbIE B XUMHH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakUud — TMpU pelIeHuu YydeOHO-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHX MOJEIBHBIX MPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIISCTB U
XUMHUYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3y4aeMbIX IIpOLEccaxX U SBJICHUSIX.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IpOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh 00OOLIEHHS W BBIBOJBI IO pe3yiabTaTaM IpPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM pabdoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYIJIIpHAst TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpPaBOYHbIE IMOcoOMs, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OpMaLINIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe MHPOpMALK 1
COOTBETCTBYIOIUX JAHHBIX, HEOOXOMUMBIX ISl BBIITOJHEHHS YUeOHBIX U TIO3HABATENIbHBIX 3a/1a4
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH HUCMOIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUuE KYJIbTYypOil aKTUBHOI'O HCIIOJIb30BAHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlIeHUs
uH(pOpMAIlMM W WJUTIOCTPUPOBATH pEIIaeMble 3a/1a4ydl HECJIOKHBIMU CXEMaMH, IUarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHE HCMOJb30BaTh W aHAJIM3UPOBATh B Ipolecce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIIJIECHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOJHON CPELBI.

KoMMyHUKAaTHBHBbIE YHHBepcaabHble y4eOHbIe AelicTBHA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiora W (WJIK) JIUCKYCCHU) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHUS NPEACTaBIATh OJyYCHHbIE Pe3yIbTaThl T03HABATEIBHOMN EATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJbTaTOB BBINOJIHEHUS XUMHYECKOIO
SKCTIEpUMEHTa (J1a0OpaTOPHOTO OMBITa, JTAOOPATOPHON pabOTHI MO HCCIAEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

yMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATEIbCKON NIEeATEIbHOCTH MpPU PELICHUH BO3HMKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
00IIMX WHTEPECOB M COIVIACOBAHMS IMO3MIUN (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIMS COBMECTHBIX ACHCTBUI, ONpPEAEICHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIbHO ONPENENSITh LU AeSTebHOCTH, JIaHUPOBATh, OCYLECTBIISATD,
KOHTPOJIMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTb, BBIOMpAThH
HanOonee dS(QeKkTuBHbIE CIOCOOBI pelIeHHs Y4eOHbIX M IO03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M IEHCTBUN MpuU
BBIMOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJNY4YeHHMs] HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJIyUEHHOI'O pe3yjibTaTa 3asBICHHON LENH,
YMEHHUE UCIIOIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, ITpeyiaraéMble B yCIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTE€IBHOTO COACpIKAHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanbHO pabouell MporpamMMoi, BBIIEISIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBMIA, crenuduueckue s

HpeI[MeTHOﬁ O6J'IaCTI/I «XI/IMI/ISI», BUJblI JCATCIBHOCTU IO IMMOJYYCHUIO HOBOI'O 3HAHUSA, C€TO
UHTEpIpEeTaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKUX MOHATHUN: aTOM, MOJEKYJa, XUMHUUYECKUM
QJIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHASI), BAJICHTHOCTh, OTHOCUTENbHAs aTOMHas W MOJCKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIo
9JIEeMEHTa B COEIUHEHUH, MOJSPHBIH OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peakius, KIacCU(PUKAIIHS
peaKIuii: peakiui COSIUHEHUS, PEAKIIUU PA3JI0KEHUS, PEAKIINH 3aMEICHHsI, PeaKIINH
00MeHa, K30- U IHJIOTEPMHUYECCKHE PEaKIINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJION aToMa, aroMHas opOuTasb, paAuyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl W HETOJIIpHAs KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, AaHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIGHTPALlUsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX TOHATUH M MPUMEHSTH 3TU
MOHSITHSI TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

UCIIONIb30BAaTh XHMMHYECKYI0 CHMBOJUKY JJIsi COCTaBJCHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTIpeNieNIATh BAJCHTHOCTh AaTOMOB 3JEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCJAMHEHUSAX, MPUHAIICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o d¢opmynaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cMmbici [lepumoandeckoro 3akona /. M. MenpaeneeBa: n1eMOHCTPUPOBATH
NOHUMaHHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nonoxenus B Ilepuonumyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

OMKCHIBATh M XapakTepu3oBaTh TaOmuuyHyto ¢opmy Ileprogudeckoid CUCTEMBI
XUMHUYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moArpymnmna (A-rpynma)» u
«mmobounass moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
o0o03HaueHHsI, KOTOpble UMetoTcss B Tabmuue «llepuonnyeckas cucremMa XUMHYECKHX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrnpeziesieHue X Mo 3JIEKTPOHHBIM CIOSM);

KJIaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMHUECKUE
peakuuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PAa3TUYHBIX
KJIACCOB, TOJTBEpXKJas  ONHWCAaHWE TPUMEpPaMH  MOJICKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHbBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyIlie COeTMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peaklny;



MPUMEHSATh OCHOBHBIEC ONEPALMH MBICIUTEIBLHON AEATENIBHOCTH — aHAIW3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATHU3AINIO, KIACCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSA3€H — I U3YYEHUsI CBOWCTB BEIIECTB U XUMHUUYECKUX PEaKLUU,
€CTECTBCHHO-HAyYHBIE  METOJbI ~ TO3HAaHUS  —  HAOmIOJAeHWe,  W3MEpEHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIH);

CIeIOBaTh MpaBWJIaM TIOJMB30BAaHUS XHUMHUYECKOW TIOCYIOH H  J1abopaTOpPHBIM
o0opy/noBaHUEM, a TaKXe IMpaBWiIaM OOpallleHusi C BEUIeCTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U coOMpaHUIO ra3000pa3HBIX BeHIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM 0JIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBAThH
U MIPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JIakMyc, peHodTanernt, METUIOPaHK U IPYTHUE).

K konmy obydenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLIHXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHATHUN: XUMUYECKUH DIJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BELECTBO, BAIEHTHOCTD,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKash peakius, XUMHUYecKas
CBS3b, TEIUIOBON A(PEeKT peakiuu, MOJab, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJIEKTPOIUTHI, JJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMBIC pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAaHOBUTEIbD,
OKHUCJICHHE M BOCCTAaHOBJICHHE, aJIOTponusi, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHAsl, HOHHAs, METAJUTMYECKas), KPUCTAIMYECKas pemérka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHUMHYECKOW pEakiuu, MpeleabHO JOoImycTUMast
koHueHntpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TOHATUH M MPUMEHSTH 3TU
MOHSTHS IIPH ONMCAHUU BEILIECTB U UX MPEBPAICHHUI;

UCIIONIb30BAaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHS (OpPMYyNT BEIIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIUN;

ONpeAeNaTh BaJCHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEHIECTB K ONPEACTIEHHOMY
KJIACCy COENMHEHUH 1o QopmynaMm, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJINYeCKasi) B HEOPTaHWYECKUX COSAMHECHMSX, 3apsj HOHA IO XHUMHUYECKOM
dbopmyne, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanmdeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMaHME: OINHUCHIBATh M XapakTepu3oBaTh TabianuHyio Gopmy [lepuonnyeckoii
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3nyaTh TOHATUS «TJaBHas mnoxarpynmna (A-
rpynna)y u «mnobouyHas mnoxarpymnna (b-rpynma)», manbie W OonblIne MEPHOABI,
COOTHOCUTh O0O3HAuU€HUs, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa sizipa, oo1ee YuciIo IEKTPOHOB U paciipeielieHUe UX 10 IEKTPOHHBIM CII0SM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEMHEHUH B MpeJienax MajbIX MEepUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;



KIIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XMMHUCCKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU BEILIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) O0O0mMME M cHenuduueckue XUMHUYECKHUE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/IAsl ONMKHCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTUUECKONW JUCCOUMALIMU KUCIIOT, IIEI0YEH U COJIEH,
NOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peakUuii HOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOATBEPKIAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PeaKLuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHMS, BO3MOMXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUM B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEeHTa 1o (popMyiie COeTUHEHHs, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOUN peaKIuu;

coOnrofaTh MpaBuja MOJB30BAHUS XUMHUYECKOW TMOCYIOM ©  J1abopaTOpHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
¥ coOMpaHUIo Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMH, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM MyTEM XJIOpUI-, OpoMunI-, HMOAMI-, KapOoHar-, ¢ocdar-,
CWJIHKAT-, Cynb(}ar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI H3Y4EHHBIX
METaJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;
INPUMEHSATh OCHOBHBIE OMNEPALMU MBICIUTEIBLHON ACATENIHHOCTH — aHAIW3 U CUHTE3,
CpaBHEHHE, 0000IleHNe, CHCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUISI M3YYECHMS CBOMCTB BEIIECTB M XUMUYECKHX PEAKLMH, €CTECTBEHHO-
Hay4yHble METOAbl TMO3HAaHWs — HaOJIOJEHUE, U3MEPEeHUe, MOJCIUPOBAHHE,
HKCIEPUMEHT (peaslbHbI M MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KZIACC
KouunyecTBO 4acoB
Ne HanmeHoBaHMe pa3ieiioB U DJIeKTpOHHbIe (LM (ppoBbIE)
KouTtpoJjbHbie [MpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoThI
Paszgea 1. IlepBoHayaibHble XUMHYECKHE OHATUSA
XuMusi — BaKHas 00J1acTh
L1 €CTEeCTBO3HAHUS U 5 ) bubmuoreka [JOK
’ MPAKTUYECKOUN AEATETbHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BemtecTBa 1 XUMUYECKHE 15 1 bubmunoreka LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Paszgen 2. BaxHeiiluue nmpeacTaBuTeIu

HEOPraHnvIeCKUX BEIIECTB

)1 Boznyx. Kucnopon. [lonstue 6 1 bubmuotexa [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonstue o kucinorax 2 1 bu6nuorexa [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 | 1 bubmunoreka LIOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. llepunoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepuonnueckas cucrtema 7 bubmunoreka LIOK
' XAUMHYECKUX djieMeHToB /I, U. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHne aToma
XUMHYECKas CBA3b.
3.2 OKHUCIIUTETLHO 8 buGnnorexa [IOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3esioB U TeM uuppoBbIe
Ne i/m P Kontponbnsie | IlpakTnyeckue (tucpp :
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BemecTBO U XUMHYeCKHE PeaKIIUA
L1 [ToBTOpEeHME U YIITyOJICHUE 3HAHUN 5 1 bu6muoreka [IOK
’ OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAs AUCCOLIUALIUS. 2 1 1 bubmmoreka [JOK
’ XHUMHYECKUE PEAKLIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/ 1Ll M HX COeTUHEHU S
)1 OOm1ast XapaKTepUCTHKA XUMHYECKIX 4 1 Bbubmuotexa [JOK
’ sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [JOK
' pymHet. -ep https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubnmorexa LOK
' PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO1as XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [JOK
’ . py ' poA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS




Hroro no pazneny 25
Pa3znea 3. Meraiibl 1 HX COeIHMHEHUS
N bu6mmoreka [IOK
3.1 Obme coficTsa METaIIO 4 https://m.edsoo.ru/7f41a636
bubmunoreka LIOK
. I 1 1 2
32 Baxkueiinine MeTauibl 1 UX COCIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemiecTBa 1 MaTepHallbl B XKU3HHA YeJI0BEKA 3 bubmmorexa [OK
’ = p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
p Hoe BheMs 3 but6mmoreka [IOK
e3epB p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 7
INOYPOYHOE INIAHUPOBAHMUE
8 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Jara
Tema ypoka Koutpoabnbie | IlpakTuueckue uupoBbIe
n/n Bceero U3yYeHHUs
paGoThI paGoTsI o0pa3oBaTe/ibHbIE

pecypcebl




| [Ipenmer xumuu. Poiab XMMUH B )KU3HU Bbu6nmuoreka [JOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAAX TO3HAHUS B XUMHH bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227¢
[TpakTtrueckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOpUU U MPUEMBI bubmmoreka [JOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM)

4 YucTeie BemecTBa u cMecH. CriocoOsl bubmuorexa [JOK
paszeseHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2

5 «PazneneHue cmeceli (Ha mpuMmepe bubmorexa HOK

8 o P P https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
6 ATOMBI U MOJICKYJIBI bubmorexa [IOK
Y https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHe 3JIEMEHTBI. 3HAKU bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u c0XHBIE BEleCTBa bubmorexa HOK

p = https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmmorexa [JOK

YA v https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuuaeckast popmyna. BaaeHTHOCT bubmmorexa [IOK

pMyIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB

1 OTtHOcuTeNbHAs aTOMHAs Macca. bubmmoreka [JOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢

12 MaccoBas 10J1s1 XUMHYECKOIO Bbu6nuoreka [JOK




9JICMCHTA B COCIMHCHUU

https://m.edsoo.ru/ff0d350c

13 KonuuecTBo BemecTBa. Mosb. bubmuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHUE SIBICHHUS. bubmuorexa [JOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBuUsl MPOTEKAHUS bubmmoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubmmoreka [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KOJIU4ecTBa, MacChl
17 BEIIECTBA 10 YPABHCHHUAM XUMHUYCCKUX bubmorexa HOK
t . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUIeCKUX peakiiii
18 (coenmMHEHHMS, Pa3JIOKCHUS bubmorexa HOK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMEIICHUS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHIuKIoneauct. O6o0IeHEe 1 bubmorexa [TOK
H AT, Hj https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUI
20 KonTponbnas padorta Nel mo teme bubmmoreka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB
21 BO3 I[yxa Kucnopon — snemeHnT u bubmmorexa [IOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
®duU3N4eCcKue U XUMUYECKUE CBOMCTBA
22 KHUCJI0poJa (peakimu OKUCICHUS bubmorexa HOK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
” Crioco0bI MOTy4eHHsT KUCIIOPO/Ia B bubanorexa [HOK

1ab0paTopuu U MPOMBIIUICHHOCTH.

https://m.edsoo.ru/ff0d497a




[IpumeneHnue kucnopona

TennoBoii 3¢ ekt XuMuIeckoit
pEaKIMHU, TOHSATHE O

bubmmoreka [IOK

24
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKHUX PEaAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar 513He1§He(11;03 . a, CIIOCOOBI Z:ro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
NpeA0TBPALCHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «Ilonydenue u coOOMpaHUE KUCIOpOaa bubmorexa [TOK
v N p poaa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bonopoa — snemeHT 1 npocroe bubmuorexa [JOK
BelecTBO. HaxoxxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
)8 DuU3NYECKUEe 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nmuoreka [JOK
29 IT
OIUITHE O KUCHOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CrniocoObI noy4eHust BOAopoia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «Ilonmydenue u coOupaHue BOIOPOIa bubmorexa HOK
- . P AOPOAS, https://m.edsoo.ru/ff0d4{42
M3Yy4YEHUE €ro CBOMCTBY
1 MomnsipHblii 00bEM ra30B. 3aKOH bubnumoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o00b€Ma, KOTU4YeCTBa
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmorexa [TOK
Hl . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
34 Brrancnenus 00EMOB ra3oB 110 bu6mmorexa [IOK




YPaBHEHHUIO peakLii Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLIEHUH Ta30B

https://m.edsoo.ru/ff0d5708

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

35
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIe
37 Y HEHACBhIIIEHHbIE pacTBOPbI. MaccoBas bubmmorexa [TOK
5 P PEL https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o Teme
18 «IIpuroToBieHrE pacTBOPOB C bubmmoreka [JOK
onpeaeseHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
19 KonTponbnas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KacCU(UKAIINS, Bbu6nmuoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubnmorexa LHOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bubnnorexa [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [Tonmy4yeHue u XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmuoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka [IOK

KHCIIOT

https://m.edsoo.ru/ff0dfee2




Counu (cpenHue): HOMEHKIIATYpa,

Bbu6nmuoreka [JOK

46 CIIOCOOBI MOJTYYEHUS, XUMUYECKHE
. yi https://m.edsoo.ru/00ad9474
CBOMCTBaA
[IpakTuueckas padora Ne 6. Permenue
47 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI)
43 ['eneTnyeckas cBsI3b MEXKIy KilacCaMH bubmmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
Bbu6nuoreka [JOK
49 O0o001IeHNEe U CHCTEMAaTH3aLKs 3HAHUI
https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
50 "OCHOBHEIE KJ1aCChl HCOPTAaHUUESCKHX bubmorexa LIOK
“n P https://m.edsoo.ru/00ad9¢la
COeTUHEHMH
[TepBbie MOMBITKH KIIACCUPUKAIIAN
51 XUMHYECKHX 3JIeMeHTOB. [IoHsaTHE O bubmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX 3JIEMEHTOB
[lepronnueckuii 3aKOH U
52 Ilepuoguueckas cucTeMa XMMHYISCKUX bubmorexa [TOK
pHOA https://m.edsoo.ru/00ada52¢c
snemenToB /I. 1. Menaeneera
53 ITepuonanl, TPyIIIBL, TOATPYIIIEI bubmorexa LHOK
PHOJBL TPY » TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CoCTaB aTOMHBIX bubanorexka [HOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHne IeKTPOHHBIX 000JI0UEK
55 aTOMOB 3j1eMeHTOB Ilepuonnyeckon bubmorexa LIOK
P https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
56 XapakTeprucTUKa XUMHUYECKOTO bubmuorexa [JOK




3JIEMEHTA 110 €r0 IMOJI0KEHHUIO B
ITepuoanueckoii cucreme /1. U.
Menneneena

https://m.edsoo.ru/00ada824

3nauenue [lepuonnueckoro 3akoHa s
pa3BUTHUA HAyKu U npaktuku. /. 1.

Bbu6nmuoreka [JOK

37 MenpeneeB — y4€HbIN, NEIArOT U https://m.edsoo.ru/00ada96e
rpak1aHuH
58 DIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnas xuMuueckas CBsi3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4YECKas bubmmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMu4ecKas bubanorexka HOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenexs okHCICHuA https://m.edSO(I)l.ru/OOadae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK
peaxkuuu https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIIH bubmorexa [TOK
https://m.edso0o.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubanorexka [HOK
«CTtpoenue atoMa. XuMUUYECKasi CBSA3b» https://m.edsoo.ru/00adb486
66 PesepBHslit ypok. O6006111eH1E 1 bubmmoreka [JOK
cUCcTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c¢
67 PezepBHblit ypok. O6001eHuE 1 bubmmoreka [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O600IICHHE 1 bubmmoreka [JOK




CUCTeEMAaTHU3anus 3HaAaHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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9 KJIACC

Ne KoanyecTBO 9acoB JlaTa
JJIeKTPOHHBbIE HU(POBHIE
n/ | Tema ypoka Kourpoasusl | Ilpakruueckn | H3YyYeHH
Bcero o0pa3oBaTejibHbIE PeCypPChl
n e padoThblI e padoThI A
Ilepnonrueckuii 3aK0H.

! [lepuoanueckas cucrema 1 Bbubnuoreka [JOK
XAUMHYECKHX djieMeHToB /1. U. https://m.edsoo.ru/00adb59e
Meunpaeneena
3aKOHOMEPHOCTH B

) HM3MCHCHHUU CBOMCTB 1 Bbu6nuoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB
Knaccudukanus n

3 HOMEHKJIaTypa 1 bubmorexa [IOK

yp https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIECTB
Bunpl XuMHu4ecKoil CBSI3U U
4 THUIIBI KPUCTALNTMYECKUX 1 bubmorexa HOK

" P https://m.edsoo.ru/00adbac6
pemeToK
KonTponpHas padora Nel mo
teMe «lloBTOpeHue u

5 yriyOneHre 3HaHu 1 1
OCHOBHBIX pa3zesioB Kypca 8
KJ1accay

6 Knaccuukanus XuMmuaeckux | bubnuoreka [IOK

peakui o pa3InyHbIM

https://m.edsoo.ru/00adbcb0




IIPU3HAKaM

[TonsiTue o ckopocTu
XUMHYECKON PEaKIuu.

bu6mmoreka [IOK

7
IToHsTHe 0 rOMOTeHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
IToHsATHE O XUMHYECKOM
paBHOBecun. DakTopswl,
BJIMSIIOLLKME HA CKOPOCTh bubnnorexa [HOK
8 .
XAMHUYECKON PEAKLINU U https://m.edsoo.ru/00adc28¢c
MMOJI0KEHNE XUMUYECKOTO
paBHOBeECHs
9 OKucCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBUTEJBHBIE PEAKIUN https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTUUECKON
10 nucconuanun. CUIbHEIE U bubmorexa LOK
’ https://m.edsoo.ru/00adcd68
cy1abble AIEKTPOITUTHI
11 HouHrle ypaBHEHUS peaKIIni bubmorexa LIOK
yp P https://m.edsoo.ru/00add448
XuMHUYecKre CBOMCTBA KUCIOT
U OCHOBAHUI B CBETE
12 MIPEACTABIEHUI 00 bubmmnorexa [IOK
p . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
NUCCOLINAIINU
XuMHUYecKre CBOMCTBA COJIEH
N bu6mmoreka [IOK
13 B CBETE MpeJCTaBICHUN 00

JIEKTPOJIUTUYECKON

https://m.edsoo.ru/00add8b2




Jucconuanmmn

14 IloHsiTHE O THAPOIN3E COICH bubmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0meHue u bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «PellleHie bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIIbHBIX 3a7a9)
Kontponbnas padota Ne2 o
17 TeMme «JIEKTPOTUTUYECKAs bubnnorexka [HOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addec0
peaKkiu B paCTBOPaX»
OO1as xapaKTepHuCcTHKA
18 ranI:reHOBp XI/IMI:/I‘IGCKI/IG bubmmorexa [IOK
. ' https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMEPE XJI0pa
Xnopooaopon. ComnsiHast
19 KHCIIOTa, XUMAYECKHE Bbu6nmuoreka [JOK
CBOWCTBA, MOJTyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o
20 teme «llomydyenue conssHon bubmmoreka [JOK
KHUCJIOTBI, U3y4YEeHUE €€ https://m.edsoo.ru/00ade348
CBOICTBY
Brruncnenus mo ypaBHEHUSIM
. bubmuorexa [JOK
21 XMMHYECKUX PEaKIUi, eClu

OJIMH U3 PEareHTOB JaH B

https://m.edsoo.ru/00ade4 88




U30bITKE

OO6m1ast xapakTeprucTUKa

bu6mmoreka [IOK

22
a1eMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnoTpomnHbie MOAU(MUKAITIN
7 cepbl. Haxoxaenue cepsl u eé bubmmoreka [JOK
COCMHEHHI B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoaopo, CTPOCHHE,
24 Q)Hgnqecxge " xnllzfmqecxne bubmorexa [TOK
. https://m.edsoo.ru/00ade802
CBO¥CTBa
Oxcuppl cepol. CepHas
’5 KHUCJIOTa, GPU3HYECKUE U Bbu6nuoreka [JOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKUH,
JIeXKalie B OCHOBE
MTPOMBIIIIJICHHOTO CIIoco0a
26 IMOJTYYEHHS CEPHOM KHUCIIOTHI bubmmorexa [IOK
yi P ’ https://m.edsoo.ru/00adec8a
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPbI
7 Beruucnenune maccoBoit Joau bubmuorexa [JOK
BBIXOJIa MPOAYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO1as xapakTepUCTHKA
P P bubmunorexa [JOK
28 3Je€MEHTOB VA-rpynmbl. A30T,

pacrpocTpaHeHHe B TIPUPOJIE,

https://m.edsoo.ru/00adeea6




¢busnveckre 1 XUMHUYECKHE
CBOMCTBA

AMMHaK, ero Gpu3ndecKue u

bu6mmoreka [IOK

29 XUMHUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHUE
[TpakTrueckas padota Ne 3 o
30 teme «llonmyyenne ammuaka bubmmorexa [TOK
i . ’ https://m.edsoo.ru/00adf180
M3y4YEHUE €ro CBOMCTBY
A3oTHas KHucnoTa, eé€
31 (hU3UYECKHEe U XUMUYCCKUE bubmorexa HOK
. https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonb3oBaHne HUTPATOB U
COJIEll aMMOHUS B Ka4eCTBE

1 MUHEpaTbHBIX YIOOPECHHUI. bubnnorexka HOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCIMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V)

13 u ochopHas KUCIOTa, bubnnorexka [HOK
¢busnveckre 1 XUMHUYECKHE https://m.edsoo.ru/00adf68a
CBOKCTBA, IIOJIyYEHHE
Ucnons3oBanne pocdatos B

14 Ka4yeCTBE MUHEPaIbHbBIX bubanorexa [HOK
ynoOpeHuil. 3arpsa3HeHune https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hocdaTamu

35 Yraepon, pacipocTpaHEHHE B bubmuorexa [JOK




npupoje, Gpuzndeckue u
XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Okcunpl yriaepona, ux
¢busnvecKkre 1 XUMHUYECKHE

36 CBOMCTBA. DKOJOTHYECKUE bubnnorexa [IOK
' https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuaoM yriepona (IV)
Bbubnmuoreka [JOK
37 VroabpHas KUCIIOTa U €€ colIu
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas pabora Ne 4 o
teme "l[lonyyenue
38 JIEKUCJIOTO Ta3a buGnnorexa LIOK
T ] https://m.edsoo.ru/00ae027¢
KauecTBenHnas peakuus Ha
KapOoOHaT-NOH"
[TepBoHayanbHbBIE TOHATHS 00
39 OpraHNYECKUX BENIECTBAX KaK bubnnorexa LIOK
p B https://m.edsoo.ru/00ae054¢e
0 COEIMHEHUAX yTrieposa
40 Kpemunii u ero coefiHeHU buGnnorexa LIOK
p A https://m.edsoo.ru/00ae080a
[TpakTuueckas paborta No 5.
Pemrenue
41 SKCIEPUMEHTAILHBIX 3a7a4 I10 buGnnorexa LIOK
P N a https://m.edsoo.ru/00ac0bf2
TeMe «Baxueiinime
HEMETAJUIBI U UX COEINHEHU
Kontponbnas padota Ne3 o
. bubmuorexa [JOK
42 TeMe «Baxueinime

HEMCTaJJIbI U UX COCIHUHCHUS

https://m.edsoo.ru/00ae0e18




OOm1ast xapaKTepUCTHKA
XUMUAYECKHUX 3JIEMEHTOB —
MeTauloB. Merayunueckas

43 CBSI3b M METaInJecKas bubmorexa LIOK
. https://m.edsoo.ru/00ae103e
KPUCTAJUTMYECKas PEIIETKA.
dusnyeckre cCBOMCTBA
METAIIOB
XuMH4yecKre CBOMCTBA
A4 METAJIJIOB. Bbubnmuoreka [JOK
DJIEKTPOXUMHUYECKUH P https://m.edsoo.ru/00ael 156
HanpsH>KEHUHA METaJIOB
OO6mmwme crmocoOb! OTyIeHUS
MeTanioB. CIIIaBhI.
45 Brrunciienus o ypaBHEHHUSIM bubnnorexka [HOK
XMMHYECKUX PEaKIUi, eClu https://m.edsoo.ru/00ael 156
OJIUH U3 PEAreHTOB COJICPKUT
puMecu
46 [TonsiTue o Koppo3uu bubnnorexka [HOK
METalJI0B https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK
47 €JIOUHBIE METaJIJIbI
1 https://m.edsoo.ru/00ae14b2
43 OKcuIbl ¥ TUAPOKCUIBI bubnnorexa [HOK
HATPUA U KAIHS https://m.edsoo.ru/00ae14b2
49 [[lennouHO3eMeNbHBIE METAILITBI bubmmoreka [JOK
— KaJILIIMHA 1 MarHui https://m.edsoo.ru/00ac15e8
. bu6mmoreka [IOK
50 Baxuelinine coeqMHEHU H

https://m.edsoo.ru/00ael 58




Kbl

O060011eHNE 1

51
cucTeMaTH3allis 3HaHUI
57 JKécTkoCTh BOABI U CHIOCOOEI bu6nuoreka [JOK
€€ yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o
53 Teme "JKECTKOCTE BOJEI U bubmorexa [IOK
.. 8 " https://m.edsoo.ru/00aclae8
MeTObI €€ yCTpaHEeHHS
Bbu6nmuoreka [JOK
54 A i
JTHOMITHIH https://m.edsoo.ru/00aclc64
55 AmMpoTepHbIe CBOICTBA bubmmoreka [IOK
OKCHJIa U THAPOKCHIA https://m.edsoo.ru/00aelc64
Bbu6nuoreka [JOK
56 Kenezo
. https://m.edsoo.ru/00ac1d86
57 Oxkcupl, TUIPOKCUIBI U COJIU bubmmoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35¢6
58 O06o0meHue u
CcHCTeMaTHu3alus 3HaHu!
[TpaxTrueckas padota Ne 7.
Pemenne
59 SKCIICPUMEHTAJILHBIX 33124 10 bubmorexa [TOK
P . A https://m.edsoo.ru/00ae3de8
TeMe «BaxxHelIe MeTaJljIbl 1
HX COCOUHCHUS
Brruucnenus mo ypaBHEHUSIM
. bu6mmoreka [IOK
60 XUMUYECKUX PEAKLUH, €CIIH

OIVH U3 pCarcHTOB JJaH B

https://m.edsoo.ru/00ael1750




M30BITKE MIIN COACPIKUT
npumMecH. Beraucnenus
MacCOBOH J0JIH BbIXOJA
MPOYKTA PEaKIINU

O06006111eHE U

61 . 1
CHCTEMATH3alMs 3HAHUI
Kontponbnas padota Ne4 o
62 Teme «BaxHeiime MeTauIsl U 1
HX COETUHEHUI»
BemecTBa u maTepuaisl B
. bu6mmoreka [IOK
63 OBCEIHEBHOMN KU3HHU 1
https://m.edsoo.ru/00ae3£50
yeJI0BEKA
64 XHWMHUYECKOE 3arpsi3HEHUE | bubmmoreka [JOK
OKpY>KaloIlen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnn | bubmmoreka [IOK
AKOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6001eHne 1 bubnumoreka [IOK
M1 CUCTEMaTHu3aIus 3HaHUH https://m.edsoo.ru/00ac0d0a
67 PesepBubIil ypok. O6061IeHIE 1 bubanorexka [HOK
U cUCcTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE | bubmmoreka [JOK
U CUCTEMAaTH3allus 3HaHU https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO HACOB 68
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