NPWJIOKEeHHe K 00T 000

MUWHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJEPAILIUA

MunncrepcTBo 00pazoBanusi TyabCKOH 00/1aCTH

AJIMMHHUCTPAUMS MYHHIIMIIAJIBHOTO o0pa3oBanus Jly0eHckuil paiion

PACCMOTPEHO
PykoBoaurens IIMO

[Tporokomn Nel ot 26.08.24.

(ID 330614)

MKOY ly6enckas COL
ITPUHATO YTBEPX/IEHO
Penienue IICICOBETA I[I/IpeKTOp IIKOJIbI
[TpoTokomn Ne52 I'ynkosa H. B.
or «27» 08 2024 r. [Tpuka3z Nel35 ot «27» 08
2024 r.
ry,IJ,KOBa Mopnmcaro
LundPOBOIN NOANNCHIO:
Haﬂemﬂa l'yakosa Hagexpa

BaneHTUHOBHa
BaneHtnHOB [lata: 2024.08.30

Ha 14:33:25 +03'00'

PABOYASA ITPOTPAMMA

yueOHoro npeamera «Xumus. ba3oBbiii ypoBeHb»

HNyona, 2024

T ooyuarommxcs 8 — 9 kiaccon



MNOACHUTEJbBHASA 3AIIMCKA

[IporpammMa 1O XWUMHUM Ha YPOBHE OCHOBHOTO O0OIIEro o0Opa3oBaHUS
COCTaBlicHa Ha OCHOBe TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNnbHO MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe deaepalibHON pabdodeil MporpamMMmsl
BOCITUTAHUA ¥ C YIETOM KOHIICTIIIMH TPETIOaBaHUs YYeOHOTO TIPeaMETa « XUMHUS
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii @enepanuu.

[Iporpamma mo xumuM Aa€T TPEACTABICHHE O ILENIX, OOIIell cTpaTeruu
oOy4eHHsl, BOCHUTAHUS U Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMU Yy4eOHOTO
npeamMera, yCTaHaBIMBaET  00s3aTeNnbHOe MpeAMETHOE coJiep>KaHue,
MpeAyCMaTpUBaeT pPacHpeleleHue €ro Mo KiaccaM W CTPYKTYpHpPOBAaHHE IO
pazielaM M TeMaM MporpaMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
NOCJEN0BATEIbHOCTh M3YYEHHSI XHUMUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  TpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OIpeAeiasieT BO3MOXHOCTH MpeaMeTa s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa30oBaTelIbHOU
IpOrpaMMbl HaA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHUM K
pe3yibTaTam 00y4YeHUs XUMUU HAa YPOBHE LIeJIeH U3y4YeHUs MpeIMeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-IIO3HABATEIBHON JIESITENIBHOCTH OOYyYarolIerocsi Mo OCBOEHHUIO
y4eOHOI0 COIepKAHUSI.

3HaHWE XWMHH CIY)KUT OCHOBOWM It (HOPMHUPOBAHHS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIe XUMHEH TPEICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPruu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIHICHUS TJI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yueHnune xumuu:

CIIOCOOCTBYET  pealu3allii  BO3MOXKHOCTEH [IJII  CaMOpas3BUTHUS U
dbopMHpoOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEM
00y4arolmuxcsi, HAaBBIKOB HMX CaMOCTOSTENIbHOW  y4eOHOW JIEesTEIhbHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MTOBCETHEBHOM JKU3HU, TaK M B TPO(PECCHOHAILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsiIa HA €JMHCTBO MPUPObI M YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUU €CTECTBEHHO--HAYIHOU TPAMOTHOCTH 00yUYarOIIUXCS;



CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHbBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHne 00Y4YaAIOIINUXCSI.

JlaHHbIC HampaBlieHWS B OOYYCHHH XUMHH OOECIEYMBAIOTCS CHEIU(MUKON
colepkaHusl  y4eOHOro  mpeaMera, KOTOPbIA  SIBISETCS  MEJarorn4ecKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHHsl OPHEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX TOHSATHM
OpraHUYECKON XUMUHU.

CtpykTypa cojepkaHus MPOrpaMMbl MO XUMHHU C(POPMUpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCd M3 CHUCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI OHATUN O XMMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpraHMU30BaHbl [0 MPUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUNA 00 3IEKTPOJUTUYECKON JHCCOLMAlMM BELIECTB B
pacTBopax.

Teopernyueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YPOBHS K JPYroMy, BBITIOJNHSS (YHKIMH OOBICHEHHS W TMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOTYyYECHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYET  (OPMUPOBAHUIO
IIPEJCTABJIECHUS] O XMMUAYECKON COCTABIIAIOLIECH HAYyYHOM KapTUHBI MUpPA B JIOTHUKE
€€ CHUCTEeMHON NPHUPOJbl, IIEHHOCTHOIO OTHOWIEHUS K HAyYHOMY 3HAHUIO H
METOJaM MO3HaHWUS B Hayke. M3yueHHe XUMHUHU TPOUCXOIUT C MPUBICUYEHUEM
3HAHUI W3 paHee M3YyYEHHbIX Y4EeOHBIX MpeaAMeTOB: «OKpyXarolmUil MHp»,
«buonorus. 5—7 knacce» n «®dusuka. 7 Kiacey.

[Ipy wu3yyeHHH XUMHHM TPOUCXOAUT (POPMUPOBAHWE 3HAHUU OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEeIbHOCTU 4YeJOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBI XUMHUYECKHX
3HAaHUN — BaXKHEUIIHUX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKEHUH,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM TO3HAHMA MpPU H3YYCHHH BEIIECTB H
XUMHUYECKUX peakiuil, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUHU B Y4eOHO-TO3HABATEIBHOW U Y4eOHO-HCCIIEA0BATENbCKON
JeSTEIbHOCTH, OCBOCHHMM NpaBUJ OE30MaCHOTO OOpallleHHUs C BeElIeCTBaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHHU Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsSI Ba)KHOE
3HAYE€HHE MPUOOPENTH TAKUE LEIH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSITHIO PEIICHUH,
CIIOCOOHOM a/1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEeMaTH4YeCKOe MpUOOIIEeHUE
oOy4Jaronmxcsi K CaMOCTOATENIbHON ITO3HABATENBHONW JI€ATEIbHOCTH, HAy4YHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHue yclioBUi, CIOCOOCTBYIOIIUX TPUOOPETEHUIO 00YUarOIIMMHUCS
OMbITa Pa3HOOOpPa3HOW MAEATENBbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MUMEIOIIMX YHUBEPCAIbHOE 3HAUEHHUE MJIA
Pa3IMYHBIX BUIOB JI€ATEIbHOCTH;

— QopmupoBanue oOueld ¢GYHKIMOHAIBHON M  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBACHAT, M OLICHUBATH SIBJICHMS
OKpPY’KaIOIIET0 MHpa, WUCIOJb3Yys 3HAHUS U ONbBIT, MOJYYEHHbIE NMPHU HU3YyUYCHUH
XUMHH, TPUMEHATh HMX MPU PEHICHHH TpoOJieM B MOBCEAHEBHOW JKM3HH W
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMmHupoBaHHE y OO0OydYalOIIMXCA TYMAaHUCTHYECKUX OTHOILECHHUH,
MOHUMAaHUSl 1IEHHOCTH XUMHUYECKUX B3HAHUM IS BBIPAOOTKH DSKOJOTHYECKU
11eJIECO00PAa3HOro0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW NPUPOIHON CPENBL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOILEYEIOBEUYECKMX IIEHHOCTEW,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HpOGuiIsl U HANpaBICHHOCTH JaJbHEUIIETO
00yueHus.

OOmiee 4YMCIO 4YacoB, OTBENEHHBIX [UISI M3YYEHHS XHMHH Ha YPOBHE
OCHOBHOT0 0011ero o0pazoBanus, coctabisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTtBa. PU3WUECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BeniecTB. [loHATHE O MeTO/MaxX MO3HAHUS B XUMHH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJEKYIbl. XHUMUYECKHE 3JIEeMEHThl. CHUMBOJIBI XHUMUYECKHUX
31eMeHTOB. [IpocThie U C0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass (opMyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OtHOcCuTENBbHAs MOJICKYJIsIpHAst Macca. MaccoBast JOJIsI XUMHYECKOTO 3JIEMEHTA B
COCIMHECHUMU.

KonnuectBo BemectBa. Moib. MoisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl W 4YHUCIA CTPYKTYpHBIX €AuHHUIl BemiecTBa. Pacuérel mo dopmyniam
XUMHUYECKUX COCTUHEHU.

Pu3NYeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEHIECTB. XUMHUUYECKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX PEaKIUi (COeAMHEHMS, Pa3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBUiaMu paboThl B J1aOOpaTOpuu U
npuéMamu oOpalleHus: ¢ J1adopaTOpHBIM 000PYIOBaAaHUEM, U3YUECHUE U OMUCAHUE
bU3UYECKNX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOIOJCHUE
dbu3nyeckux (IJIaBJIeHHWE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIKe,
KUTICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHUE CBEUM, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBJICHUM, HAOII0ICHHE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX PpEaKIUi (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKEHHUE THUIPOKCU]IA
meau (II) mpu HarpeBanuu, B3anmoieicTBHE kene3a ¢ pactBopom cosu meau (11),
U3YYCHHE CIOCOOOB Pa3JeJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, JUCTHWLISAIMA, XpoMaTorpadusi, MPOBEJCHNUE OUYUCTKH MOBApPEHHON
cCoJi, HaOJIOJICHWE W  OMHCAaHUE  PE3YyJIbTATOB  MPOBEIACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAaCChl, CO3IaHUE MOJEIEH MOJEKYJ
(1IapocTepKHEBBIX ).

BaxHeluue npeacTaBuTe/Id HEOPraHUYECKMX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3j€eMEHT U mpocToe
BemiecTBO. Haxoknmenue kucimopoza B TpUpoae, (PU3NYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenne kuciopoga. CrocoObl



MOJIy4YeHHUs1 KHUCTopoJa B J1adopaTopuud W MpoMbIIUIeHHOCTH. Kpyrosopot
Kuciopoza B npupoae. O30H — aioTpoIiHas MoaupUKaIMs KUCIOpoa.

TemnoBoit 3¢(deKT XUMHUECKON peaklnu, TePMOXUMUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMUYECKHE peaKUHMH. TOIUIMBO: Yrojlb W METaH. 3arps3HEHHUE
BO3/lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »sneMeHT M mpocroe BemiecTBO. HaxokneHue Bogopoja B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
roxy4deHus. KHcioTel u coun.

Monsipubiii  00bEM  ra3oB. Pacy€Thl 1O XUMHYECKUM YpPaBHCHHSIM.

dusnyeckre CBOKWCTBA BOAbL. Boaa kak pactBoputens. PacTBOpEL.
HacpiieHHble M HEHACHIIIEHHBIE PacTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OCHOBaHMS.
Ponp pacTBOpoB B Npupoze U B )KU3HHU YesnoBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunpbl. Knaccudukamms
OKCUJIOB:  cojeoOpa3ytouue  (OCHOBHBIE, KHUCIOTHbIE, aMQpOTEpHbIE) U
HeconeoOpasyromue. HomeHnknatypa okcuaoB. @Du3MUecKHe U XUMHUYECKHE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKCHUI0B.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IEIOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHmi. PU3MYECKHE M XMMHYECKHE CBOWCTBA
ocHoBaHuM. [loryuenne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm merammoB H. H. bekerona.
[Tomy4yeHue KUCnoT.

Comu. Homenknatypa coseil. @U3nuecKkue U XUMHUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnueckas CBSA3b MEXK]Y KJIIaCCAMH HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuit IKCnepumenm:

KauyeCTBEHHOE OIPEEIICHHE COAECPKAHUS KUCIOpoJa B BO3AYXE, ITOIYUYEHUE,
coOupaHue, pacno3HaBaHWE M HW3YUYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICUCTBHUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHUS BO3HUKHOBEHHS W
MpeKpalleHus ropeHus (mokapa), O3HAKOMJIEHHE C oOpaslaMud OKCHIOB U
OMHCAaHUE WX CBOKWCTB, TMOJy4YeHHE, COOMpaHWEe, DPACIO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIM4ecTBOM 1 MoJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PAcCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHON
MacCOBOM J10Jield pacCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM M KaiblueM) (BO3MOKHO HMCIOJIb30BAHUE BUJIEOMATEPUAIIOB),



UCCIIEIOBaHHE OO0pa3lloB HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX  KIJIACCOB,
HaOJII0JICHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B paCTBOpPAX KHUCIOT U LIEJIOYEH,
n3ydeHue B3aumojericTBus okcuma menu (II) ¢ pacTBopoM cepHOi KHCIIOTHI,
KHCIIOT C METaUlaMM, PEaKUWd HEUTpan3aluy, II0JyYEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM K3 PacTBOpa COJM, pPEUICHUE
DKCIEPUMEHTAIBHBIX 3aJa4d 10 Teme «BaxHenmme Kiaccel HEOPTraHWYECKUX
COEIMHEHUN.

Ilepuoguvecknii 3axkon u Ilepumoamyeckas cucTeMa XMMHYECKHX
jementoB JI. U. MengeneeBa. CrpoeHne aToMoB. XHMMH4YECKasl CBSA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIHT

[lepBple MONBITKM KIaCCUPUKAIMM XUMHUYECKUX 3yIeMeHTOB. lloHATue o
rpynnax CXOJIHBIX 3JIEMEHTOB (ILEJOYHBbIE M IIEJIOYHO3EMENbHBIE METaJlIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(pOTEpHbIE OKCUIbI
Y TUIPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepuogunyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KoporkonepuogHas W JUIMHHOIIEPUOIHAS (bopMbI
[Tepunoanueckoit cuctembl xumudeckux snemMeHToB [[. . Menaeneea. [lepuoas
n rpynnbsl. PU3NYECKHA CMBICH IOPSAKOBOIO HOMEPA, HOMEPOB MEPHOJA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00004eK aroMoB 1mepBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTHKA XWMHYECKOTO
3JIEMEHTA M0 ero noyoxeHuro B [lepuonnueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKNX U HEMETAIUNIMYECKHUX CBOMCTB IO IPYIIIIaM U MEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. JI. M. MenneneeB — y4€HbIM U
IrpakKIaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJdsipHAass W HENOJsIpHAs) CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHHa.  OKHUCIMTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMM.
IIpoueccsl OKUCIIEHNS U BOCCTaHOBJIEHMS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe oO0pa3loB BEIIECTB METAUIOB MU HEMETAJJIOB, B3aMMOJCHCTBUE
FMAPOKCHJIA LMHKA C PAcTBOPAMU KHUCJIOT M IIEJIOYEH, IMPOBEACHHUE OIIBITOB,
WUTFOCTPUPYIOLIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropenue, peakiu pas3yioKeHUs,, COeTUHEHHUS ).

Mesicnpeomemmnoie cea3u



Peanuzanus MeXnpeaMeTHBIX CBA3€H MpU W3YYCHUH XMMHH B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAyUHbIX
NOHATUN, TAK W MOHATHUH, SBJIAIOLIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OOmme ecTecTBEHHO--HAYyYHbIE TIOHSTHS: HAyYHBIN (akT, TUIOTE3a, TCOPHS,
3aKOH, aHaJIM3, CHUHTE3, Kiaccuukanus, MepUOJUYHOCTh, HAOJIOJICHHUE,
AKCIEPUMEHT, MOJETUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@u3uka: maTepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
M30TONBI, PAAUOAKTUBHOCTh, MOJICKYJA, DJIEKTPUUYECKUN 3apsjl, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3b1, COJHIIE.

buonorus: hoTtocunTes, npixanue, ornocdepa.

I'eorpadus: armocdepa, rtuapocdhepa, MUHEpaybl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHMYECKAs peaKIUs

[lepnonnueckuit 3akoH. [lepuoanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHCHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, Kaldbluid H HX
COCMHEHUN B COOTBETCTBHHU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BemiecTBa: BUAbl XMMHUYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUNA KPUCTALIMYECKOW PEIIETKU U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIAcCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAsl CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukanust XuMUYeCKUX peakiiii Mo pa3iudyHbIM Mpu3HaKaM (110 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3¢ GdeKTy, Mo
U3MEHEHHIO CTETICHEW OKUCIEHUS XMMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHUIO KaTajlnu3aTopa). IK30- U IHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[lonsiTue 0 ckopocTu XuMHuYecKou peakiuu. [loHsaTne 00 0OpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusixX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonarue o karanmse. [lonsTue 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XUMHMUYECKOW PEAKIMU M TOJO0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEaKIMKM,  JAJCKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBlI€HUE ypaBHEHHI



OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIMH C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonel, annonsl. MexXaHu3M IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
xumMuueckon cBs3u. CreneHs quccounanuu. CUibHbBIE U CIa0bIE SJIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBoiicTBa KHCIOT,
OCHOBaHMI M COJIEH B CBETE NPEICTABICHUA 00  SIEKTPOJIUTHYECKOU
nucconnanyu. KauectBeHHble peakunu Ha HOHBL. [loHsATHE 0 THApONIM3E conel.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETAUIOB (rpadura W amMasa), CIO0XKHBIX BEIIECTB
(xJopuga HaTpus), MCCIEIOBAaHHE 3aBUCHUMOCTU CKOPOCTH XMMHYECKON peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOIHOCTH
pacTBOpPOB  BELIECTB, IpoLecca AUCCOLMALMMA KHUCIOT, LIEJ04er U ColeH
(BO3MOXKHO ~ HMCHOJIb30BAaHME  BHJIEO MAaTE€pUalOB), MPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPU3HAKK  MPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BblIEJIEHHE ra3za, o0pa3oBaHME BOAbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuy pas3iokKeHHs, COEIUHEHUs), paclio3HaBaHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMONIBIO KAYECTBEHHBIX pEAaKUMid HA HOHBI, PpEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 1 MX COeAUHEHUA

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOlNeHOB. XWMHUYECKME CBOMCTBA Ha IPUMEpPE  XJIOpa
(B3aMMOJEHCTBHE € MeETalllaMHM, HEMEeTaJUlaMH, IierodaMu). XJIOPOBOJAOPO.
CounsiHasg KUCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHE, NMpuMmeHeHue. JleiicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OPraHU3M YeJIOBEKa. BakHehmume XJIOpUIbl U UX
HAaxO0KJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka d1emMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (u3NYECKUue CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOIa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOeHHE, (PU3HUECKHE U
XUMHYECKue cBorcTBa. OKCUABI CEpPbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnas kucioTa, (QU3MYECKHE W XUMHYECKHE CBOHCTBa (0OmHME  Kak
MpeCTaBUTENsl Kjacca KHUCIOT M crhenuduueckue). XHUMHUYECKHUE PeakiuH,
JeXale B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJYyYEHUs] CEPHOWM KHUCIIOTHI.
[Ipumenenue cepHor KUca0Thl. CONM CEPHOM KHUCIIOThI, KAUECTBEHHAs PEAKLINS Ha



cynabdar-uoH. Haxoxaenue ceppl u €€ COEOTUHEHHN B MpHUpoae. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeabl COCNUMHEHHMSIMU Cepbl (KUCIOTHBIE OX[IH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPALICHUS.

OO6miast xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIEC CTEMEHU OKHUCICHUS. A30T, paclpOCTpaHEHUE B MPHUPOJEC,
dusnueckre u xuMuueckue cBoictra. KpyroBopor azora B nmpupoje. AMMHAK, €ro
du3nuecKre U XUMUYECKHUE CBOMCTBA, MoJydeHne U npumeHeHue. Coiau aMMOHUS,
X GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJydyeHHe, (PU3NUecCKue U XUMHUYECKHE
cBoiicTBa (0OmME KaK TIPEJACTABUTENA Kiacca KHCIOT W crenuduueckue).
Hcnonbs3oBaHne HUTPATOB U COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoopennii. XuMu4ecKoe 3arpsi3sHeHUE OKPY KaIoIel cpe/ibl COeTMHEHHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEeHHEe BO3JyXa, MOuBbl U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukaruu docdopa, GU3MUECKHME U XUMHUUYECKHUE CBOWCTBA.
Oxkcup docdopa (V) u bochopHnas kucnora, GU3nIEcKre U XUMUUYECKUE CBONCTRA,
nosyaenue. McnonabzoBanue GocdatoB B kauecTBE MUHEPATBLHBIX YI0OPEHHIA.

O6mias xapakrepuctuka 3aeMeHTOB [VA-rpymmbsl. OcoOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpPHbIE  CTEMEHM  OKHUCJICHUSA.  YTJIEpOJ,  aUIOTPOIHBIC
Moau(dUKalMKM, pacOpoCTpaHeHHE B TMpupoAe, (UUYECKHE U XUMHUYECKHUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npupoje. OKCUIbl yriiepoaa, ux
dusznueckue M XUMHYECKHE CBOMCTBA, JCHCTBME HA IKHUBBIE OPTraHU3MBI,
MOJIYYCHHE U TMPUMEHEHHE. DKOJIOTMUECKHE MpPOOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHUS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X GU3NYecKre U XMMUYECKUE CBOMCTRA,
noiiyueHne u npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIECHHOCTH U CEIbCKOM
XO351CTBE.

[TepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yriepoja (MeTaH, dTaH, STUJICH, alleTUJICH, 3TaHOJI, TIUIEPUH, YKCYCHas KUCJIOTA).
[IpupogHbie MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKTHl WX mepepaboTku (O€H3WH), UX pOJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsTrie 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: KUpaxX, OeNKaxX, yrieBoJax — U UX
poii B OKM3HM 4elloBeka. MarepuaibHOe €IUHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumeHenue. CoenuHeHuss KpeMHus B mpupone. OOmue mpeactaBieHus 00
okcuae kpemuus (IV) u kpemHueBoi kuciaore. CHIMKaThl, UX HCIOJIb30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHEWIIMEe CTpOUTENbHBIE MaTepHUasbl: KEpaMUKa,



CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3luoB HEOPTaHMYECKUX BELIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPHUJ-UOHBI U HAOIOJEHUE MMPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (U3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTeHOB U HX COCJAMHEHHH (BO3MOXHO MCIOJB30BaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHUE C O0Opa3namM XJIOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHIIEHTPUPOBAHHOM  CEPHOM  KHUCIOThI, M3yYEHHE XUMUYECKHX CBOWCTB
pa30aBiIEHHON CEPHOU KUCIOTHI, IPOBE/IEHUE KAUECTBEHHOW peaKkIuu Ha Cyib(aT-
MOH M HaOJII0JIeHWE MpHU3HAaKa €€ MPOTEKAHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUH (BO3MOMKHO MCHOJIb30BAHKE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacrno3HaBaHME€ U HW3YYEHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEAKIMN Ha MOH aMMOHMS U (pocdaT-uoH U H3yuyeHHE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIO0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHue Moenen
KPUCTAUIMYECKUX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHUe, paclo3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKMCIIOTO ras3a, MPOBEICHHE KaueCTBEHHBIX pEaKIUil Ha KapOoOHAT U
CUJIMKAT-UOHBl U M3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHUE C
OPOAYKIIMEN CHIIMKATHOM TMPOMBIIUICHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BaxkHeue HeMeTaluIbl U UX COCTUHEHUSD.

MeTanibl 1 X COeTUHEHUSA

OO6mrast xapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux i3iemeHtoB J[. .
MenpneneeBa u ctpoeHusi aroMoB. CTpoeHue MeTamuioB. MeTamndeckasl CBs3b U
METAJNIMYECKass  KPUCTAJUIMYECKass  pemeéTka.  DJIIEKTPOXUMHYECKHA DAL
HarpspKeHUN MeTamioB. GuU3NYecKre U XMMHUYECKHe CBoicTBa MeTaiuioB. O01mue
CIOCOOBI TMOMy4YeHUs: MeTauioB. [IoHSTHE O KOpPPO3WH METaJIOB, OCHOBHBIC
CIoCcOOBI 3aluThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, MIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[lenouHble MeTaJIbL: MoJoXkeHue B llepuognueckoil cucreMe XMMUYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
®u3nuecKkrue U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U Kanus). OKcuabl U



TUAPOKCHIBI HAaTpus W Kauud. [IpuMeHeHue WIeNoYHBbIX METANIOB U MX
COE€IMHEHUM.

[[lenouyno3eMebHbIE METAJUIbl MAarHMid MW KaJbLMWA: IOJOXKECHHE B
Ilepnoguueckont cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJICHHE B Tpupojiec. PU3ndyecKkre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuuda. Baxueiiiive coeauHEHUs Kaiublus (OKCHUI, TUIPOKCHUI, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMHUHUNA: TIOJI0)KEHUE B [lepronueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
JI. . Menneneesa, CTpoeHHE aTOMa, HAaXOKICHHE B mpupone. Pu3nvecKkue u
XUMHUYECKHUE CBOICTBa amtoMUHUSA. AMQOTEpHBIE CBOICTBA OKCHA U THAPOKCHIA
ATIOMHUHUSL.

Keneso: nonoxenue B llepuonnueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA xkene3a. OKcuibl, rTuapoKcuabl U conu xxenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepuMenm:

O3HAaKOMJIEHHE C oO0pa3laMl METAJUIOB U CIUIaBOB, HUX (PU3NYECKUMHU
CBOMCTBaMM, M3YyYEHHE  PE3YJbTATOB  KOPPO3HMH  METALUIOB  (BO3MOXKHO
MCIIOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEWM B3aMMOJACHCTBUS OKCHJA
KaJgblUsl U HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHE BUJECOMATEPHAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXKHO  HCIIOJB30BAHHE  BUAEOMATEPUAJIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIM{ Ha MOHBI: MarHus, KajablWs, aJTIOMUHUS, [IUHKA, )KeJe3a
(1) u xenesa (II1), mequ (II), HaOrOACHUE M ONMCAHKME MIPOIECCOB OKPAIMBAHUS
IUITAMEHM HWOHAMHM HAaTpHsl, Kaausd W KaublUHs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBAaHHE aM(POTEPHBIX CBOMCTB I'MJIPOKCH]IA ATFOMUHHUS
Y TUIPOKCH]IA IMHKA, PEHIEHNE SKCIIEPUMEHTABHBIX 3a/1a4 10 TeMe «BaxHenmme
METAJJIbI U UX COCIUHEHHUS.

XuMHuS U OKPY KAKOUIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEAHEBHOW KU3HM YellOBEeKa. be3zomacHoe
UCIIOJIb30BaHUE BEILLECTB U XUMHUYECKUX peakuuil B ObITy. IlepBas momouis npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XVMMHUYECKOE 3arps3HEHUE OKpYyXkKarolen cpenbl (mpenaeiabHas AOIMycTUMas
KOHIIeHTpaius BemecTs, nanee — [1/IK). Poab xuMun B pemieHrn 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbBIE
MaTepHaIbl).

Mesicnpeomemmnoie cea3u



Peanuzamus MeXInpenIMeTHBIX CBs3ed MpU H3ydyeHUH XUMUM B 9 Kiacce
OCYUIECTBJISIETCS. 4epe3 HCIOJIb30BaHWE KaK OOLMX €CTeCTBEHHO-HAYUYHbIX
MOHSTUH, TaK U MOHSATUH, SBISIOMIUXCSA CUCTEMHBIMU JUISI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmIue ecTecTBEHHO-HAyYHbIE TOHATHA: HAYYHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuuKauus, TMEePUOAUYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEpPEHUE, MOJIelb, SBJIICHHE, MapPHUKOBBIN
3¢ eKT, TEXHOJIOTHsI, MaTePUAJIBI.

®dusuka: Mmarepus, aroMm, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
M30TONBI, PaTUOAKTUBHOCTh, MOJEKYJA, SJIEKTPUYECKUA 3apsi, IPOBOJHUKH,
MOJTYNPOBOJHUKHU, JUAJEKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PaCTBOPUMOCTh, KpUCTAJUIMYECKas]
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IUHULBI U3MEPEHUsS,, KOCMUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHLIE.

buonorusa: ¢orocunTes, npixanue, Omocdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yA0OpEHUs, MUKPOIJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEJIbHbIE BEIIECTBA.

I'eorpadusa: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE IOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBLI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOTPAMMbl OCHOBHOIO  OOILEro
00pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOYy4YeHUS XMMHH B €IUHCTBE Y4YE€OHOU u
BOCIIUTATENBHOM AEATEIBHOCTU B COOTBETCTBUU C TPAJIUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TNPHUHSITBIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT IIpolieccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIITNXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpPHUECHTAMA U
paclIMpeHUe OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIECHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAydyHOMY HACIEOUI0, TOHUMAaHUS 3HAYCHUS XUMHYECKOM HAayKH B JKHU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
MEePEOBbIX JIOCTMXKEHUSIX U OTKPBITUSX MHPOBOM W OTECYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 00IIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTABICHUS O COLMAJIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIENOBATEbCKOM, TBOPUECKOW M APYrMX  BHOAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPAa3HOM COBMECTHOM [€ATEIbHOCTH MpH
BBITIOJIHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJIHEHUH XUMHYECKHX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINIM B TIPOILIECCE OTOM YYEeOHOW JMESITENbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEJCHUE M TIOCTYNIKHM CBOMX TOBAPUIIEH C MO3ULNHU
HPABCTBEHHBIX U TPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEICTBUNA MMOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHYECKUE TIPEICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTUSl HAyKH M COCTaBJISIIOIINE
OCHOBY JJII TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SX YEIOBEKA C
IPUPOTHOM CPEION, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBbIE TSI OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBJICHUM,
MMO3HABATENIbHON, MH(POPMAIIMOHHOW W YWUTATEIhCKOW KYyJIbTYPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJILHOM PabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JTUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMH HWH(OOPMAITMOHHBIX
TEXHOJIOTUH;

WHTEepeC K OOYYCHHIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEA0BATEIbCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYCHHS B
JIaJIbHCUIILIEM;

4) opMupOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE€ IIEHHOCTH J>KM3HHM, OTBETCTBEHHOI'O OTHONIIECHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJECACTBUNA U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJICHUS aIKOI0Jis, HAPKOTUKOB, KYPEHUS),
HEOOXOJUMOCTH COOMIOJICHUS] MpaBuid O€30MacHOCTH TpU  OOpallleHHH ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HHU;

5) TpyA0BOT0 BOCIUTAHMS :

HMHTEpEeC K MPAKTUISCKOMY M3YYCHHUIO TPOoQeCcCrii U Tpyia pa3IndHOTO poja,
YBOKEHHUE K TPYIAy U pe3yJbTaraMm TPYJIOBOW NESITEIBHOCTH, B TOM YHCJE Ha
OCHOBE TMPUMEHEHHUSI MPEIMETHBIX 3HAHUN 10 XWMHHU, OCO3HAHHBIA BBIOOD
WHIMBHUIYAJTbHON TPACKTOPUH MPOJIOJDKEHHUS 00pa30BaHUs C YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCremHon npodeccuoHaabHON NESITENPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeIe;

6) 3K0JI0OrH4ecKOro BOCIIUTAHMUS

AKOJIOTHYECKH I1eJIeco00pa3HOe OTHOIIEHHWE K MPUPOJEC KaK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTH 3/I0POBOTO U
O0e3zonacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOJACHUS
paBUJI OE30IMACHOTO TTOBEICHUSI TIPH pad0Te ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIIHIX,
YIPOKAIOIIMX 30POBBIO U KU3HU JIIOCH;

CITOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble MPU HW3YYCHHH XUMHH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeW MTPUPOTHON CPEAOU, JISI TIOBBIIECHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJIBTYpPhl, OCO3HaHUSA TJ00QJIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH MX PEIICHHS IOCPEICTBOM METOJOB XHMHH,
AKOJIOTUYECKOT'O0 MBIIIJIEHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEJILHOM,
KOMMYHHMKATUBHOW Y COLUAJIBHOM MTPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX pPE3yIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33pEHUST OOIIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
MIPUHITUTI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax W IO3BOJISIIOT Ha
OCHOBE 3HAHUU U3 ATHUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O I€JIOCTHOM



HAay4YHOU KapTHHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIE NEUCTBUS (II03HABATEIIbHbIC,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble obOecneunBaloT (HOpMHPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
JeSTETBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

ba3oBble j1ornyeckue qeicTBUs:

YMEHHUSl MCMOJb30BATh NPHUEMBI JIOTHUYECKOTO MBIILIIEHUS TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHA (BBIIETSATH UX XapaKTepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHUS I OOBSCHEHUS OTICTBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS U
KpUTEPUHU ISl KJIaCCUPUKANN XUMUYECKUX BEIIECTB U XUMUYECKUX PEaAKIIH,
yCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIE CBSA3M MEXIAY OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, 10 aHAJIOTUH),
JieJaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TMPUMEHSATH B TMPOLECCE IMO3HAHUA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ DJIEMEHTa), XUMH4Yeckas (opMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICeHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNbHBIX TPEJCTABICHUN BBISBISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHS:

YMEHHE UCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HMHCTPYMEHTA
MO3HAHWA, a TaKKe B KaueCTBE OCHOBBI sl (DOPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKCHUI;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHWUIO, OpPraHU3AlMd U MPOBEICHUIO
YUYCHMUYECKHX OHKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJIOM IMpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYIHUPOBATH 0000IICHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M MHTEPHPETHUPOBATH HH(POpPMAIIHIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHUYECKOTO COJIEpXKaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKU OIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATh Pa3NYHbIE METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEICAEHHOTO THUIIA, TPUOOPETEHHE OMBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOTO HCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TpeCcTaBiICHUsS HHPOPMALIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECJIOXHBIMH CXEMaMH, IuarpaMmamu,
IpyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh W AaHAJIM3MpPOBaTh B Ipolecce Y4eOHOH W
MCCIIEIOBATENLCKON NEATEIbHOCTH HHPOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH MPUPOTHON
Cpelbl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIE YUeOHbIe AeiicTBHUS:

YMEHHs 3a/aBaTh BONPOCHl (B XOA€ Juajiora W (WiIM) JUCKYCCHM) IIO
cylmectBy  oOcykmaemMoill  TeMbl, (OPMYJIHpPOBATH  CBOU  MNPEAJIOKECHUS
OTHOCHUTEIFHO BBITIONHEHUS TPEIOKEHHOHN 3a/1a4u;

YMEHHSI ~ TPEJICTaBISATh  TOJY4YEHHBIE  PE3yNbTaThl  MO3HABATEIBLHOM
JACSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IMPE3CHTAIUI0
PE3yNbTATOB BBHIMOJIHEHHUS] XUMUYECKOTO IKCIEpPUMEHTa (J1ab0paTOPHOTO OIbITa,
71a00paToOpHOI pabOTHI MO UCCIIEI0OBAaHUIO CBOMCTB BELIECTB, YUEOHOTO IIPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIBPHON W HWCCIIENOBATENIbCKOM  JNEATETbHOCTH TPU  PEUICHUH
BO3HUKAIOIIUX MPoOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB W COTJIACOBAHUS
no3uiii (00CyXIeHns, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYpPMbI», KOOPAHHALINS
COBMECTHBIX JCWCTBUH, OINpeneseHUe KpUTEpPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PeryasiTuBHbIEe YHUBepcaabHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSTENbHO OINpEAeNATh LENH JeATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeIbHOCTD, BBIOUPATh Hanbosee d3(PPeKTUBHBIC CIIOCOOBI pelieHUs YIYCOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSATENBHO COCTaBISATh WJIA KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM  JAEHUCTBUM TIPU  BBINOJIHEHUM 3aJaHUM C y4ETOM
MOJyYEHUS] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUsX,
OLICHHMBATh COOTBETCTBUE TOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOW IIeNM, yMEHHeE
MCTIONb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MMPEAJIaraeéMbIe B YCIOBUH 3aJaHHA.

MHNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3ydbTaTOB IO OCBOSHHUIO 00s3aTEIHLHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (emepanbHO paboueld MporpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAayYHble 3HAHUS, YMEHUS U CIIOCOOBI



NeUCTBUN, crnenupuiecKkue I TMPEAMETHOW o0nacT  «XUMHUS», BUIBI
NEATEIBHOCTH MO  TOJYYEHUID HOBOIO  3HAHWS, €ro HMHTEPHPETALNH,
npeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xonity oOydenwns B 8 kiacce mpeIMeTHbIC PE3yIbTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUI:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUUYECKUX TOHSTHI: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJTHOPOIHAS), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISpHAas Macca,
MaccoBasi 10J1s1 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH, MOJISIPHBI 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPUIIATEIHLHOCTh, CTEICHb
OKHUCJICHUS, XMMHYECKasi peakuus, KiIacCU(PUKalUs peakiuil: peaxiuu
COCAMHEHHUS, PEAKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, pPEaKIHUU
o0OMEHa, K30- U 3HIOTEPMHUYECKUE PEAKIUH, TEILUIOBOM 3PPeKT peakuuu,
SIPO aTroMa, DJICKTPOHHBIM CJIOM aToma, aTOMHas OpOWUTallb, PaaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHASI M HEMOJISIPHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JOJs BEIECTBa
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUM U
MPUMEHSTH 3TH TOHATHUS MPU ONTMCAHUM BEIIECTB U UX MPEBPAICHUN’;

e HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTaBJICHHS (QopMyn
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIU;

e OMNpEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENCHb  OKHUCJICHUSI  DJIEMEHTOB B  OWHApPHBIX  COCIUHEHHUSX,
NPUHA/JIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIacCy COEIUHEHHI IO
dbopmynaMm, BHUJ XHUMHYSCKOW CBsI3M (KOBaJleHTHAasT W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica Ilepunonndeckoro 3akoHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4Y€HUs, 3aKOHa ABOrajipo;

e OIMCHIBATH W XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuognueckoit
CUCTEMbl XHMHWYECKHUX DJIEMEHTOB: pa3nyaTh TOHSTUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpymnmna (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCHUTH O00O3HAUCHMs, KOTOpPhIE HUMEIOTCS B
tabiune «llepuonuueckass cucteMa XuMudeckux osnemeHtoB J[. .
MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U pacIpeieieHHe UX 0 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIICCTBA,
XUMUYECKUE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIONIUX B PEAKITUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTCKAHUS XWMHUYECKHX TMPEBpAIICHUN B
Pa3TNYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO — MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOrO DdJeMeHTa 1o ¢opmyie
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHCHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIIUTEIILHON NESITEIHHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 00OOIIECHUE, CHUCTEeMATU3aIlMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CICACTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOMIbI
MO3HAHUS — HAONIO/IEHUE, W3MEpPEHHE, MOJICIHPOBAHHUE, JKCIEPUMEHT
(peanbHBII U MBICIICHHBIN ),

cleloBaTh  MpaBWjaM  TMOJB30BAHHMS ~ XUMHUYECKOM  TOCYIOoM U
1abopaTOpHBIM 00OpY/IOBaHMEM, a TakKe TMpaBWiIaM oOOpamieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSAMH TI0 BBITIOJHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB 110 TIOJYYCHHIO W COOHMpaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOPOJAa U KHUCIOpPOJa), TMPUTOTOBIECHUIO
PAaCTBOPOB C ONPEAECIEHHOM MAaCcCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
Pacrlo3HaBaHUIO PACTBOPOB MIENOUEH U KUCIOT ¢ TIOMOIIBIO WHANKATOPOB
(makmyc, heHonTaienH, METUIIOPAHK U IPYTHE).

K xonmy oOydenus B 9 kiacce nmpeaMeTHbIC PE3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUI:

PacCKpbIBATh CMBICII OCHOBHBIX XHMHWYECKUX [MOHATUNA: XUMHYECKHUU
AJIEMEHT, aTOM, MOJEKYJa, HOH, KAaTHOH, aHWOH, INPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUECKas peaKlMsi, XUMUYeCKasi CBsI3b, TEIUIOBOH 3¢ ekt
peakuuu, MOJb, MOJSpPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOIUTUYECKAS IMCCOLMALMSA, PEAKIUMUM HOHHOIO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBeCHE, OOpaTUMbIE U



HEeoOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKUCIEHME M  BOCCTAaHOBIICHHE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKas), KpHUCTAJUIMYecKass pemeTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XWMHYECKOM pPEaKUWW, NPelesbHO JI0ImyCcTHMas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MIPUMEHSThH 3TU TOHATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHU;
HCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY [UISI COCTaBleHUS (HopMyl
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONpENENATh BAJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX AJIIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABA, IPUHAIEKHOCTh BEIIECTB K
OnpeneNéHHOMY KJIacCy COEIMHEHU mo (opMmysaM, BHJA XUMHYECKOU
CBs3U (KOBaJCHTHasi, WMOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHHMSIX, 3apsj MOHA M0 XUMHUYECKOW (hopMmysie, XapakTep cpeabl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COEAMHEHHM, THI KPUCTALTMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbichn llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUChIBaTh U XapaKTEepU30BaTh
Tabmuunyo ¢opmy lleproanueckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas moarpynna (A-rpymma)» U «moOodHas
noarpymnmna (b-rpymnma)», manbie U OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCA B MEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsia  sjapa, oO0IIee 4YHCIO 3JIEKTPOHOB U
pacmpeneneHue WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COEAUHEHUI B
npejesiax MajiblX MEPUOAOB M IJIaBHBIX MOATPYII € YYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUYECKHUE 3JIEMEHTbI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMCIy U COCTaBy YYACTBYIOIIUX B pPEAKIUU
BEIIIECTB, MO TEIIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U crenupUUYecKue XUMHUYECKHUE
CBOMCTBAa IPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
MpUMepaMl MOJEKYJISIPHBIX M HOHHBIX YPaBHEHH COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPAaBHEHHUS DJIEKTPOJUTUYECKOM JAMCCOLUMALNUUA  KHUCIOT,
LIEJI0YEN U COJIEH, TTOJHBIE U COKPALLIEHHBIE YPABHEHHUS PEAKLIU MOHHOTO



oOMeHa, ypaBHEHHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS AJICKTPOHHOTO OalaHCca dTUX PEaKIIHii;
IIPOTHO3UPOBAaTh CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHMX TIPEBpAlICHUNH B Pa3IUIHBIX
YCIIOBHUSX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJICKYJIAPHYIO H MOJIAPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO J3JIEMEHTa 10 (dopmyse
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUCCKOHW PEaKIIHH;

coOI0IaTh  TpaBWJIa  IOJB30BAHUS  XUMHUYECKON  MOCyaou u
na0opaTopHbIM  00Opy/IOBaHUEM, a TakKe IMpaBWa OOpaIlleHUS C
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYCHHUIO W COOMPAHHIO
ra3zo000pa3HbIX BEMIECTB (aMMHaKa U yTIIEKUCIIOTO Ta3a);

IPOBOJMNTh  PEAKIIUM,  IOATBEPKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMHUI-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHA-UOHBI,
KaTHOHBl aMMOHHS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IIPUMEHSITh OCHOBHBIC OIEpPAlMM MBICIUTEIBHON JEATCIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3¢H — I M3YyYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICITUPOBAHUE, DKCIICPUMEHT (peajabHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB u DJIeKTpoHHbIE (HU(POBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. [lepBonavajbHble XUMHUYECKHE MOHSITHSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 9 bubnuotexa [JOK

' MPAKTUYECKOU NEATEIIBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bubnuoreka [IOK

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

Htoro no pazneny 20

Pa3nen 2. Baxkneiilnue npeicTaBuTe M HEOPraHNYECKUX BeIIECTB
21 Boznyx. Kucnopog. Ilonstue 5 bubnmnoreka [JOK

' 00 oKcuIax https://m.edso0.ru/7f41837¢
99 Bonopoa. ITonarue o xucimorax 8 1 bubnmnoreka [JOK

' 1 COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuotexa [JOK

' HEOPraHWYIECKHMX COEIUHEHUM https://m.eds00.ru/7f41837¢

Hroro o pasueny 30

Paznea 3. [lepuoaguueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jemMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[lepuoauueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bubnunoreka [IOK
XHUMHUYECKHX 31emeHToB /I, 1. https://m.edso0.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMu4eckas CBS3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa LHOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKITUH
bubmuorexa [JOK
Hroro o pasaery 15 https://m.edso00.ru/7f41837c
PezepBHOE BpeMms 3 bubmorexa HOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoasnsie | Ilpakruyeckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBO M XMUMHYeCKHE peaKIuu
11 [loBTOpEeHue u yrayOnenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnnoreka [JOK
' XUMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
21 OO0m1as xapaKTepuCTUKa XUMUYECKHUX 4 1 bubnmnoreka [JOK
' siementoB VIIA-rpymnms. anorenst https://m.edso0.ru/7f41a636
OO0m1as xapaKTepuCTUKa XUMUYECKHUX
2.2 BHeﬁeHTOLf VIAI-)r nbl. Cepa u eé 6 bubmorexa HOK
' PYTHEL Lep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.3 Z-)J'IeHl\ieHTO]f VA-? nnbl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakTepUCTHKA XUMHYSCKHUX
2.4 Z-)J'IeHl\ieHTO]i) IVAI-)F Tkl YTIEpoa u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. post https://m.edso00.ru/7f41a636
KPEMHUH ¥ WX COCTHHCHUS
Hroro o pasueny 25



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

Paszaea 3. Merajiibl 4 HX COeXHHEHHUA

. bu6nmoreka [IOK
31 Ob1mpte CROACTE METaII0B 4 https://m.eds00.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkuelimme MeTaiuibl U UX COEIMHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubmuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubnmorera [TOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoaunuecTBO 9acoB DJIeKTPOHHbBIE
Ne nudpoBbIe
Tema ypoka KonTpoabubie | IlpakTuueckue p
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Posb XumMuu B KU3HH 1 bubnuoreka [IOK
yejgoBeKka. Tena U BelecTsa https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK

2 [TousTHe 0 MeTOMAX MTO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «I[IpaBuia paboTsl
3 B J1a00OpaTOPUHU U MIPUEMBI OOpaIleHUs C 1 1 bubnnorexa [IOK
patop P patll https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYAOBAHUEM)

4 Yucrele BemecTBa 1 cMech. CiocoObl 1 bubmmorexa [JOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckast padbora Ne 2 «Pa3nenenune

5 cMecell (Ha IpruMepe OYMCTKU ITOBAPEHHOMN 1 1 bubnmorera [TOK

p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoteka [IOK
6 A 1
TOMBI H MOJICKY BT https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThIe U CIIOKHBIE BEILIECTBA 1 bubnnorexa LOK

P https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIIIPHOE YUEHHUE 1 bubmmorexa TTOK

YHApHOe ¥ https://m.edso0.ru/ff0d2d50
10 3aKO0H OCTOSHCTBA COCTAaBa BEIIIECTB. 1 but6mmorekxa [{OK



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

Xumnueckast popmyna. BaleHTHOCTh aTOMOB
XUMUYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHYECKOTr0 DJIEMEHTA B bubmuorexa [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosabs. MossipHas bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUe U XUMUYECKUE SIBJICHHUS. bubnuotexa [JOK
XuMmuueckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBusl NIpOTEKaHUs bubnuotexa [JOK
XAMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnuorexa [JOK
16
XUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brramciienus kommaecTBa, MacChl BEIIECTBA bubmorexa [JOK
110 YPABHEHUSIM XMMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMruaeckux peakiuii
18 (coe I/IH(EHI/ISIH a3JI0KEHUS 3a151)e elim;{ bubmmorexa LIOK
A P ’ B ’ https://m.edsoo.ru/ffod3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoNeAUCT. O000IIeHHE U bubmmorexa [JOK
I JCT. H;I https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUi
20 KonTtponbHast padora Nel o teme bubmmoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3zoB. CocTaB BO3ayXa.
21 KI/ICJJI'I}(I)XO — DJIEMEHT U IIPOCTOE Beﬂy:CTBO bubmmorexa LIOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nyeckrue U XUMHUYSCKHIE CBOMCTBA bu6nuoreka [JOK



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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCTIOpo/ia (peakiuy OKUCIICHUS, TOPCHHUE).
TTonsaTue 06 okcumax

https://m.edsoo.ru/ff0d4614

CrniocoOblI MoTy4eHus KHUCIopo/ia B

bu6nmoreka [IOK

23 0 .
HabOPATOPHIL H HPOMBIIIICHHOCTH https://m.edso0.ru/ff0d497a
[TpuMeHeHHe Kucaopoia
Tennopoit 3 PEeKT XUMHUISCKOM pPEaKIIuu,
24 MOHSITHE O T(i)(bMOXI/IMI/I‘IeCKOM paBH:HI/II/I bubmmorexa [JOK
P P : https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHIX
TommuBo (He(Th, Yrojab ¥ METaH).
25 3ar amerﬁneios yra CIIOCOOBI ero bubmmorexa [JOK
P AR, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTrueckas padora Ne 3 o Teme
26 «§o eHue u I::061/1 aHue KUCIopoaa bubmiorexa LIOK
i . P Hoposd, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOMCTBY
97 Bonoponx — aneMeHT U IpoCcToe BELECTBO. bubmuoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 duznyueckne 1 XMMUYECKHEe CBOMCTBA bubmorexa [JOK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6nuoreka [JOK
29 IT
OFUITHE O RHCIOTAX 1 coptx https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubnmnoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 o 5 but6mmoreka [IOK
«lomyHenme COquaHHe BOAOPOA, https://m.edsoo.ru/ff0d4f42
U3YYCHHE €T0 CBOMCTBY
but6mmoreka [IOK
2 M i & . A
3 OJIAPHBIN 00BEM razoB. 3akoH ABOTaIpoO https://m.edsoo.ru/ff0d542e
33 Brruucnenus o0b€ma, KOTMYeCcTBa BEIIECTBa bubnuotexa [JOK



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
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rasa I10 ero U3BECTHOMY KOJIHYECTBY
BEIIIECTBA WIIH 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenust 00bEMOB ra3oB 10 ypaBHEHUIO

34 €aKI[MH1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [JOK
PEAIHII Ha https://m.eds00.ru/ff0d5708
OTHOIICHUI Tra30B
. bu6nmoreka [IOK
35 duznyeckue 1 XMMUYSCKUES CBOMCTBA BOBI
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnnoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacklieHHsle u
37 Helfacm 5HHHe paCTBO bl MaI;iOBaH oS bubmorexa HOK
H pacTBOPBL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
IIpakTuueckas padora Ne 5 mo Teme
38 «Hp I/IFOTOBJIGHII:C aCTBOPOB C OIpeeIEHHON bubmmorexa [JOK
P N N P p pet https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10J1€i1 paCTBOPEHHOTO BEUIECTBA»
39 Konrponbnas padora Ne2 no teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIaccudUKaIus, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenune 1 XMMUYECKUE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHue u XMMUYECKHE CBOMCTBA bu6mmoreka [{IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kaccupukanus, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6nmoreka [IOK

45 [ToryueHnue 1 XUMHUYECKHE CBOMCTBA KUCIIOT httos://m.edsoo.ru/ffodfee?
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnnoreka HOK
MOJTYYEHUS, XUMUUECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmnoreka HOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['eneTnueckas CBs3b MEX/Y KJIaCCAMU bubnnorexka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
. bubnuotexa [JOK
49 O0o01IeHre ¥ cucTeMaTU3alus 3HAHU] httos://m.edsoo.ru/00ad9ch?
KoHntpoinbhas padora Ne3 mo teme
50 "OCH(I))BHI)IG KJIl:lCCBI HEOpPraHUYECKUX bubamorexa LHOK
o https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKU KIACCH(PUKAITUU
ol XUMHUYECKHX JIEMEHTOB. [IoHsATHE O rpynmax bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
ITepuonnueckuii 3akoH u [lepnoanueckas
52 cnfTeMI; XUMHUYECKHUX 9J1eMe§T01iI . . bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Menpeneesa
53 [Ieproael, rpymiel, HOATPYHIIIbI bubmiorexa LIOK
https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIZIEp. bubnmoreka [JOK
N3otomnbl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000T0YEK aTOMOB
. bubmorexa [JOK
55 anemeHToB [lepuognyeckoit cucremsr [1. U.

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYECKOI'0O 3JICMCHTA 110

. bu6nmmoreka [IOK
56 ero noJjosxeHuto B Ilepunoanueckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa aJist
57 pa3BUTHS HAyKU U npakTuku. [1. 1. bubnnoreka HOK
MeneneeB — y4€HbIi, e1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
XUMHYSCKHX IJICMCHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas xuMu4eckas CBSI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
bubmuorexa [JOK
60 KoBasieHTHas MmosipHasi XAMAYECKast CBA3b
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeroIsApHas XUMHUYECKasl CBSA3h bubmmorexa [JOK
https://m.edsoo.ru/00adaab9
bu6nuoreka [JOK
62 CTeneHb okuCIeHis https://m.edsoo.ru/00adae28
63 OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH bubmorexa HOK
https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTEIN bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponsHnas padora Ne4 o teme «CtpoeHue bubnuoreka [IOK
aroMa. XMMHYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBuslit ypok. O60011eHME 1 bubmmoreka [IOK
CUCTEMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O60011eHMEe U bubmmoreka [IOK
cucTeMaTu3alis 3HaHUi https://m.edsoo.ru/00ad9ch2
68 PesepBHEIit ypok. O000IICHHE 1 bu6moreka [{JOK
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CHCTEeMaTH3alus 3HaHUI

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bu6nuoreka [IOK
XHUMUYECKHX dJ1eMeHToB /I, 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOWCTB XEMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmorexa [IOK

N https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOOB

3 Kiaccudukanust 1 HOMEHKIaTypa 1 bubnmnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYeCKOM CBS3U M THITHI 1 bubmorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no Teme

5 «[ToBTOpEHNUE U yriIyONeHNE 3HAHUI 1 1 brbmorexa [JOK

P Yy https://m.edsoo.ru/00adbac6
OCHOBHBIX pa3/ieJioB Kypca 8 kimacca»

6 Knaccudukamnms xumuaeckux 1 bubnmnoreka [JOK
peaxkLtii 10 pa3JIMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOU

7 eakuu. [ToHITHE 0 TOMOTE€HHBIX U 1 bubmorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLUIX
[ToHsiTHE O XUMUYIECKOM PaBHOBECHH.

p bubnuoreka [JOK

8 @DakTOpHl, BAUSAIOLUINE HA CKOPOCTh 1

XUMHYECKOM PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6nmorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 21eKTPOITUTUUECKON
10 I/ICEO na I/II/IpCI/IJILHbIe U ciadble bubnnorexa [IOK
A THHArH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PEAKIIUIA Bubmaorexa ITOK
yp peakl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE IIPEICTABICHUNA Bubmorexa ITOK
p VII https://m.edsoo.ru/00add5d8
00 AJEKTPOJUTHYECKON TUCCOIIUALINH
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 IpeacTaBlIEHUI 00 bubmorexa LOK
ped " https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JUCCOIHAIIIH
14 ITonsTHE 0 THUAPOIN3E COJIEH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O000111eHNEe U CUCTEMATU3 AL bu6nuorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubnmorera [TOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padora Ne2 o reme
17 «DNEKTPOIINTHYECKAS TUCCOIIAAIINAS bubmorexa [IOK
p HHATIHA. https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIMU B PACTBOPAX)»
OO0111ast XapakTEPUCTHUKA TaJIOTEHOB.
18 XI/III;I/III/IT-IGCKI:/Ie CBI())fICTBa Ha IIpuUMepe bubmorexa TTOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopona. CosnsiHas KUCIIOTA, bu6muoreka [IOK
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XUMUYECKHUE CBOMCTBA, MOJIyYCHHE,
MIPUMEHEHUE

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

[TpakTrueckas padora Ne 2 o Teme

bubnmoreka [IOK

20 «HOHY%HH,_e COHiIHOH KHCHOTEL, https://m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTBY
Brruncrienus no ypaBHeHUsIM

21 XUMHYECKHX peaI}(’II_)IHfI, €CJIU OJIUH U3 bubamorexa LOK

https://m.edsoo.ru/00ade488

peareHToB J1aH B U30bITKE

99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTponHsle MOAU(UKALUN CEPBI.

93 Haxoxnenue cepel u €€ coeqMHEHU N bu6nuoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cepsl

24 CepoBoaopo1, CTPOCHHE, bubnmnoreka [JOK
buznyecKkre 1 XUMHUIECKHe CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIOTA,

25 q)meI[eCKHz u xmljnquKHe CBOMCTBA, bubmiorexa LIOK

https://m.edsoo.ru/00adea28

IpUMEHEHHE
XUMHUECKUE PEaKIiH, JexkKallue B
OCHOBE IMPOMBIIIIEHHOT0 crocoba

26 MOJIyYEHUS] CEPHOM KUCIIOTHI. bubmuoreka [IOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KalolIel cpeibl COeTMHEHUAMU
cepbl

97 Brruucienne MaccoBoO# 10X BEIXOa bu6nunorexa [JOK
IPOAYKTa PEAKIUU https://m.edsoo.ru/00adec8a

28 OO11ast XapakTepUCTHKA 3JIEMEHTOB bubmuoreka [IOK
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VA-rpynibl. A30T, pacipocTpaHeHUe
B Ipupo/e, Gpu3nveckue u
XUMHYECKHE CBONCTBA

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

AMMuak, ero ¢puznyeckue u

bubnmoreka [IOK

29 XUMUYECKHE CBOMCTBA, TTOYYECHUE U
> HOTYHE https://m.eds00.ru/00adf004
pUMEHEHHE
[TpakTrueckas padora Ne 3 o Teme
30 «[TonydyeHune ammMuaKa, H3ydeHUe ero bubmmorexa [JOK
Y Stk https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnmnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHHS B KAUYECTBE MUHEPATbHBIX
32 o0peHui. XMMHYECKOE bubmmorexa [JOK
yAobp ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeIbl
COCTMHEHUSIMU a30Ta
®dochop. Oxeun pochopa (V) u
33 o g P Ad (b(b pa (V) bubmorexa [JOK
ocopHas kucnora, puznuecKue u
P . https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJyUYeHHE
Hcnonb3oBanue Gocdatos B
34 Ka4eCcTBE MUHEPAIbHBIX YA00PECHHH. bu6muoreka [IOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B
35 npu E J;[ g)mnljlec;;e U XUMUYECKHE bubmmorexa LIOK
P P i https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraeposaa, ux Gpuzndeckue u bubnmnoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE MTPOBIIEMBI,
cBsi3aHHBIE ¢ OKcHIoM yriepoaa (1V)

37 VYronpHas KUCa0Ta U €€ COJIH bubmorexa HOK
https://m.edso0.ru/00ae006¢
[Tpaktrueckas padora Ne 4 o Teme

38 "TTosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
KadectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIepoa
. bubmuorexa [JOK
40 KpeMHuii 1 ero coequHEHUS
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 HKCIIEPUMEHTANIbHBIX 33/1a4 TI0 TEME bubnmnoreka [JOK
«BaxHelne HeMeTaluIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHUS
KonTponbnas pabota Ne3 mo teme

. bubmorexa [JOK
42 «BaxkHelye HeMeTaJIbI U BX
https://m.edsoo0.ru/00ae0e18
COCIMHEHHUS
OO01mas XxapakTepuCcTUKa XUMHUECKHUX
3JIEMEHTOB — METaJIJIOB.

43 MeTtamnndeckas CBsI3b U bu6nunorexa [JOK
METaJUINYECKast KPUCTAIUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAILIIOB.

. bubmuorexa [JOK

44 DIEKTPOXUMUICCKUAN PSITT

HaIPsKEHUN METAJIOB

https://m.edsoo0.ru/00ael1156
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OO6mme crmocoOb! MOTYYeHUS
meTaiioB. CritaBel. Beraucnenus mo

bubmuorexa [JOK

45 i
YPABHCHIAM XUMUIHCCKHX PEAKIUH, https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COACPIKUT
pUMECH
46 IToHsaTtue 0 KOPPO3UU METAIIIOB buGnnorexa LIOK
pP https://m.eds00.ru/00ae1278
bubnnorexa [JOK
47
Ienotrere metab https://m.edso0.ru/00ael14b?2
48 OKCHUJIbI U TUAPOKCUIBI HATPUS U bubnnorexa [JOK
KaJIus https://m.edso0.ru/00ael14b?2
49 IllenoyHO3eMeIbHBIC METAILIBI — bubnuorexa [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefUHEHUA KaJIbIIHAS buGnnorexa LIOK
A 1 https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3ALIIS
3HaHUU
50 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bubmmoteka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOIBI 1 METOOEI €8 bubnmorexa [TOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubnuotexa [JOK
54 A
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubmumoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kegeso bubmuorexa [JOK

https://m.edsoo0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUABI U COJIM KEJIE3a

bu6nuoreka [IOK

S (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTU3aIHs
3HAHUH
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmnoreka HOK
«Baxueimme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS»
Borurcnenus o ypaBHEHHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnmnoreka [JOK
COACPXKUT puMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOH JI0JIM BbIXO/1a IPOJYKTa
peaxun
61 O06o0011eHne U cUCTeMaTU3aIHs
3HAHHHA
KonTponsnas pabora Ne4 o reme
62 «Baxxueime MeTauibl 1 UX
COETUHEHUS
63 BemecTBa 1 Marepuansl B bu6muoreka [IOK
IIOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bu6muoreka [IOK
OKpYKaroIle cpeasbl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pereHnu bubmumoreka [IOK
HKOJIOTMUYECKUX MTPOOIIeM https://m.edso0.ru/00ae4270
66 PesepsHslit ypok. O6006111€HNE U bubmumoreka [IOK
crucTemMaTu3alus 3HaHU1 https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHue u bubmuoreka [IOK
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CHCTEeMaTH3alus 3HaHUI

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

68 PesepBublit ypok. O6001meHue 1

CUCTeEMAaTHU3al U 3HaHUU

but6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IVIAA YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe o0mecTBo «M3natenbeTBo «IIpocBenieHre»

. Xuwmwst, 9 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxuuonepHoe obmiectBo «3narensbctBo «lIpocBerieHney

METOJUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. T'abpuensa O. C., Akcénosa .B. Xumus. Metoaudeckoe mocooue. 8 ki1

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1. http://lwww.chem.msu.su/rus /elibrary/ — snextponHast 6MOIHOTEKA YISOHBIX
MaTEPHAIIOB 10 XUMHUH

2. http://www.alhimik.ru - MmeTomudyeckue MaTepualtbl JUIsl yAUTES

3. http://www.hij.ru / — sxypaan «XuMuUs U )KU3HD

4. http://chemistry-chemists.com/index.html — snekTpoHHbI# KypHAT « XMMUKH
U XUMHSD

5. http://www.astronet.ru/db/msg/1180155 — nonynsapHas 6ubamnoTeka
XMMHUYECKHMX 3JICMEHTOB

6. http://www.webelements.com / — coaep>XuUT HCTOPUIO OTKPBITHS U OMTUCAHUE

CBOMCTB BCEX XUMHUYECKHUX 3JIEMCHTOB
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