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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma MO XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA HAa OCHOBE TpeOOBAHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOM
o0pa3oBaTenbHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUsl, MPECTAaBIECHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalibHOM pabouel IporpaMMbl BOCITUTAHUS
U C Yy4YETOM KOHIEHIMKM TMpernojaBaHusi ydyeOHOro rmpeamera «XuMHUs» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O MLENsIX, OOIel CcTpaTeruu
oOy4eHHsi, BOCHHUTAHUS U PAa3BUTHUS OOYYAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeamMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpPeIMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpesielieHne €ero Io KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TEeMaM TMPOrpaMMbl MO XUMHUHU, OMNPENENeT KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTUKHU COZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh  M3YYEHHUSI XUMHU C YUYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM y4yeOHOro IMpoilecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTH —MpeaMera s
peanm3anuu TpeOOBaHUIM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIET0 00pa3oBaHMs, a TakKe TpeOOBaHM K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE LieJieH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IIO3HABATEIbHOW JEATEIHHOCTU OOYYalolerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHWE XWMHH CIYXUT OCHOBOW [Uisi (OPMHPOBAHUS MHPOBO33PCHUS
oOyyJaromierocsi, ero npejcTaBiIeHUN O MaTepUATLHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMUpPYyEMbIE€ XUMHEH NPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrETUUYECKOM,
MUTICBOMN M SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumunu:

CIOCOOCTBYET  peaju3aldd  BO3MOXKHOCTEM  JJiE  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 001Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINMUICHUS W TBOPYECKUX CITIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIBHOW  Y4eOHOW  JESTENbHOCTH,
OKCIIEPUMEHTANILHBIX W HCCIIEOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM )XKU3HH, TaK U B MPOHECCUOHAIBHON ESITEIHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW rPaMOTHOCTH O0YJarOIINXCs;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOLTUXCSI.

JlanHble HampaBleHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMeJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKM XMMHUU Ha OIpPEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OpraHUYECKON XUMUMU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAABbIBACTCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakimu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEI0OBATENBHOTO PAa3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJMTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBIOJHSAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOUCTB,
CTPOEHHUS ¥ BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOIYyUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XHUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMMHAYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJIbI, HIEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU NPOUCXOAMUT C MPUBJICUCHUEM 3HAHUN U3
paHee M3yYEHHBIX Y4eOHbIX NpeameToB: «Okpykawowmuid Mupy, «buonorus. 57
KJ1acce» U «Pusuka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpOBaHME 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATETLHOCTH YEI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7aya
y4eOHOTO TIPEeMETa COCTOUT B ()OPMHUPOBAHUU CHCTEMbl XMMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, si3blka HAayKH, B TMPUOOIIEHUU K



HAay4YHBIM METOJaM IO3HAHUS MPU U3YYEHUU BEIIECTB U XMUMHYECKUX PEAKIUH, B
dbopMHUpPOBaHUY U PA3BUTUH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENbHON M y4eOHO-MCCIIEeI0BATEIbCKON JE€ATEIbHOCTH, OCBOCHUU MPaBUII
0e30macHOro o0paIieHus ¢ BeleCTBAMH B TOBCETHEBHOM KU3HH.

[Ipn u3ydeHnn XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl Ba)KHOE
3HauYeHHE MPUOOPENTH TaKue IENH, KaK:

— (opMuUpOBaHHE MHTEIUJIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIIEHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCcKoe MpuoOLIeHHEe
oOydJaronmxcsi K CaMOCTOATENbHON I103HABATEIbHON JI€ATEIbHOCTH, HAy4YHBIM
METO/IaM TMO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO M PAa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YyJarOIITUMUCS
OMbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— ¢opmupoBaHue o00Omel (YHKIUOHATBHOW M  €CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUNU OOBACHITH U OIICHUBATH SIBICHUS
OKPY>KaIOIIeT0 MHpA, WCIOJIb3ys 3HAHUS WU OIBIT, MOJY4YEHHBbIE MPU HU3YUYEHUU
XUMUH, TIPUMEHSTH UX MPU PEIICHUU TPOOJIEM B TOBCEIHEBHOM KU3HU U TPYA0BOM
NEeSATENbHOCTH;

— (QopmupoBanue y O0O0yyarommxcs TyMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUSl [IEHHOCTH XUMHUYECKUX B3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1[EJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHUS CBOETO 3I0POBbsS U OKPYKAKOLIEU ITPUPOTHON CPEIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHHMS OOILEYEIOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY MpO(dUIIS M HAIpaBJIEHHOCTU AAJbHEHIIEro
00yueHus.

OO611ee 4nciio 4acoB, OTBEAEHHBIX IS U3YUEHHS] XUMUHU Ha YPOBHE OCHOBHOTO
obmiero obOpasoBanusi, coctaBisieT 136 wacoB: B 8 kimacce — 68 gacoB (2 daca B
HEJEeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HM YEJIOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKHE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHUS B XUMUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClOXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢hopmyiia. BaieHTHOCT, aTOMOB XMMHUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS aTOMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COEIUHEHUH.

KomunuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOIMYECTBA,
Macchl M 4YHMCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTMHEHUH.

Ou3nuecKrue U XUMUUYECKHUE SIBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX peaKIuil (COeTuHEHNs, Pa3I0KEHUs, 3aMEIIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCY0M, mpaBujiaMu pabOThl B Ja0OpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabOpaTOPHBIM OOOPYIOBAHUEM, U3YYEHUE U OMHCAHUE
¢bu3nueckux CBOWCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCALUS BOJbI) U XMUMHUYECKHX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOM) sIBIEHUM, HAOIIOICHUE U
OMHUCAaHHUE MNPHU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasiioxKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMoJieicTBHUE kele3a ¢ pacTBopoM coiu meau (II),
U3YUEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (pUiIbTPOBaHUE,
BEIIAPUBAHUE, NUCTHLISAINSA, XpoMaTorpadusi, MpOBEICHNUE OYUCTKH TTOBApPEHHON
conmv, HaONIOJEHWE W  ONUCAaHWE  pEe3yJbTAaTOB  MPOBEACHHS  OTbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJENEH MOJIEKYJI
(IIapOCTEepPHKHEBBIX).

BaxHeillne npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 31€eMEHT U MPOCTOE
BemecTBO. Haxoknenue kucimopoma B mpupoie, (GU3MYECKHE B XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuapl. [lpumenenne kucimopoma. CrocoObl
MOJIy4YeHUsI KHUCJIOpoJa B Ja0opaTopud U MOpoMbIIUIeHHOCTH. Kpyrosopor
KHciopoaa B mpupojie. O30H — ajuioTponHas MOJAU(PUKAIUS KUCIOPOa.



TernoBoit 3hdekT XUMHUYECKOW peakluuh, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakUuuu. TOIUIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCWJICHHE TapHUKOBOro 3¢ dexra, pa3pyieHue 030HOBOTO CIIOS.

Bonopon — anemenT u npocroe BemecTBo. Haxoxaenne Bogopoaa B mpupo/e,
busnueckre 1 XUMUIECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oayueHus. Kuciaotsr
Y COJIH.

Monsipablil 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBHI.
HacepiieHHble ¥ HEHACBIIEHHBIE PAaCTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10J14 BElIeCTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pactBOpoB B npupoze U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauneHuid. Oxcunbl. Knaccudukanms
OKCHJIOB:  cojieoOpasyiomue (OCHOBHBIC, KHCIOTHBIC, aMQpOTepHbIE) U
HeconeoOpazyromue. Homenkmarypa oxcugoB. Duzmdeckne U XUMUYECKHE
CBOKCTBA OKCUJIOB. [lomydeHne okcuaoB.

OcHoBanusa. Knaccudukanuss ocHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HomeHnknatypa ocHoBaHMil. PU3NYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuu. [losryueHre ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usnyeckue u
XHMHUYECKHEe cBoMcTBa KucioT. Psan aktuBHocTM MetauioB H. H. bekerosa.
[TomyyeHnue KUCIOT.

Conun. HomeHnkiatypa coneil. @uznueckrue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue couei.

I'eneTnueckas CBsI3b MEXAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuit IKcnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, ITOIyYCHHUE,
coOupaHue, pacno3HAaBaHWE ¥ W3YYCHHUE CBOWCTB KHUCJIOpOaa, HAOII0IeHNE
B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBCHUS U
peKpalieHus ropeHus (rmoxkapa), 03HakoOMJIEHUE ¢ 00pa3aMu OKCUJIOB U ONTMCAHKE
UX CBOWCTB, IMOJy4YEHUE, COOMpaHHE, pAClNO3HABAHME W HW3YUYEHUE CBOICTB
BOJI0poJia (ropeHue), B3aumo/iericteue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
UCIIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0B BEMIECTB KOJIMUYESCTBOM
1 Monb, uccienoBaHue OCOOEHHOCTEH pPAcCTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEINEIEHHOW MACCOBOM JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBl C METa/IaMU (HATPUEM H
KaJbllieM) (BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3ioB HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpacKH UHIMKATOPOB B paCTBOPAX KUCIOT U LIEI0YEH, U3YUEHHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBopom cepHOI KHUCIOTHI, KHCIOT C METaJJIaMH, PeaKinui
HEWTpaIu3aluy, NOJYyYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajiia IpyruM U3 pacTBOPA COJIM, PELICHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
«BakHeHImme KIacchl HEOPraHUYECKUX COEAUHEHNID.

Ilepuoanyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
yiemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBSA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble TOMBITKM KiIAacCU(PUKAUMKA XUMHYECKHX 3JeMeHTOB. [lonsTue o
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJOYHO3EMENIbHBIE METAJLIBI,
raJIoreHbl, THEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIbI
Y TUAPOKCHUIBI.

[lepronnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u ninunHonepuoanas ¢hpopmsl [lepuoauueckoit
cucreMbl xumuueckux sneMeHToB . M. MengeneeBa. Ilepuoasl u rpynmsl.
Pu3n4eCKUl CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIILI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnogmueckonn cucremnl [l. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPyMIaM U Nepruoaam.

3nauenue [lepunoaumueckoro 3axkoHa u [lepruoauyecko CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli U
rpa)K1aHVH.

Xumuueckas cBsizb. KoBaseHTHas (ToJjisipHass M HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIpoueccsl oKucaEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHU KHUCJIOT M UIENOYEH, TNPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLIUU
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mescnpeomemmnuie ceasu

Peasmzannst MeXNpeIMETHBIX CBSI3€M NMpPHU W3YyYEHUM XHMHUU B 8 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIONb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATHUM, TAK W MOHATHUM, SBISIOLNIUXCS CHUCTEMHBIMU JUISI OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0mre ecTeCTBEeHHO-HAYUYHbIE MOHSATHSA: HAyYHBIH (PaKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccu(ukanus, MepUuOoJAUYHOCTh, HaOJIOICHHE,
AKCIEPUMEHT, MOJICIMPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3zuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO, 00BEM,
arperaTHoO€ COCTOSIHME BEIIeCTBa, ra3, (U3MYECKHUE BEIUYMHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, CoHIIe.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE TOPOIbL, TIOJIE3HbIE
HCKOIaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBo U XUMHYeECKAasi peaKkusi

[Iepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KNS, KANbIUA U UX COEAUHEHUM
B COOTBETCTBHUM C TMOJIOKEHUEM »3JeMEHTOB B llepuonnueckoil cucreme u
CTPOCHHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XWUMHUYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMudeckux peakivii Mo pa3IndHbIM MpU3HaAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TeIuioBOMYy 3¢ (deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopoctu xuMuueckor peakiuu. [lonstne 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [IoHsTHEe 0 rOMOTE€HHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TMOJIOKEHUE XHUMHYECKOIOo
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIN  OanaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTEILHON  PEAKIIUM. CocraBieHue  ypaBHEHUU
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCMHOJb30BAHUEM  METOJIa
3JIEKTPOHHOIO OanaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C Pa3IMYHBIMH BUIAMH
XxuMudeckoi csizu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIINA HOHHOTO OOMEHa,
MOJIHBIE M COKpAalllEHHbIE HMOHHBbIE YypaBHEHHUs peakinuil. CBoilcTBa KHUCIOT,
OCHOBAHMI U COJICH B CBETE MPEACTABICHUM 00 IJIEKTPOIUTUUECKON TUCCOIUALINU.
KauectBeHHbie peakiinu Ha HOHBL. [[oHSATHE O TUIPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMUA KPHUCTAUIMYECKUX PEIMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJJIOB W HeMeTayioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JCUCTBUS PA3NMUYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMHI KHCIIOT, IIeJI0UEH U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHAJIOB), MPOBEJECHHUE OIBITOB, HWILIIOCTPUPYIOIMX
NpU3HAKK TPOTEKAaHMWsI peakIuii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHUE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEeHUe, pPEeaKIUu pas3ioKEeHUs,
COCIMHEHHMsI), PpAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  [OMOIIbIO
KAQ4EeCTBEHHBIX PEAKIMK HAa HOHBI, PEIIEHNUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYEeCKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3auMOAECICTBUE
C MeETaJulaMM, HEMETaJUIaMH, Menoyamu). XiaopoBoxopod. ConsHas KHUCIOTa,
XUMUYECKUE CBOMCTBa, MOJy4YeHUE, NpuUMEHeHue. JleiicTBue xjiopa U
XJIOPOBOJIOPOJIa HA OPTraHU3M YeJIOBEKa. BakHeHIIne XJIOPUAbl U UX HAXOXKICHUE
B IIPUPOJE.

Ob6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NYECKUue CBONCTBA
IIPOCTHIX BEUIECTB — KUCIOPOAA U cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOmOPO, CTpoeHHE, (HU3HUECKUE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucn0Ta, PU3NYECKUE U XUMUYECKHE CBOWCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCJIOT U crenuduyeckue). XUMHUECKUE PEeakiiu, JeKallue B OCHOBE
IPOMBIIJIEHHOTO Ccroco0a Mody4yeHusi cepHOM KuciaoTel. [IpuMeHeHue cepHoi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peakius Ha CyJIb(aT-HOH.
Haxoxnenue ceppl m €€ COeAMHEHHWH B MNpUPOAE. XUMHUYECKOE 3arps3HECHHE
OKPY’KaIOIIEH Cpelbl COEIMHEHHUSAMH Cepbl (KHCIOTHBIE HOXIHW, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 MPeIOTBPAILICHHUS.



OO6mrast xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTU CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dbu3nYecKkre U XUMUYecKe cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUAK, €ro
bu3ngecKre 1 XUMUIECKAE CBOMCTBA, TOJydYeHHE U TpuMeHeHue. Coar aMMOHUS,
X pU3NUECKNe U XMMUYECKHE CBOWMCTBA, MpUMeHeHre. KadecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ ToJydeHHe, (U3MUYECKUEe M XUMHUYECKHE
cBOMcTBa (00OIIME Kak TMPEACTaBUTENs Kjacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPATIbHBIX YA00pEHUI.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JIOKIIM, 3arps3HEHUE BO31yXa, MOYBBI W BOJoEMOB). Docdop, amIoTpomHbIe
moaudukanuu docdopa, uzndeckue u xumuueckue cBorcta. Okcup docdopa
(V) u dochopHas kuciora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyUEHUE.
Hcnons3oBanue pocharoB B KauecTBE MUHEPAIBHBIX YIOOPEHUH.

Ob6mras xapaktepuctuka 31emMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUS. Y TJIEpO/1, AJTIOTPOITHBIE MOTU(DUKAINH,
pacnpocTpaHeHue B MpUpPOJE, PU3NUECKHe U XMMUYECKHE CBOMCTBa. AcopOius.
KpyroBopot yriepona B mnpupoge. Oxcunbl yriepoaa, uX (U3MYECKUE U
XUMUYECKAE CBOWCTBA, [IEHCTBHE HA JKUBBIC OPTaHU3MBI, TOJIyYeHUE U
IpUMEHEHHE. DKOJOTHYECKHE MPoOJIeMbl, CBA3aHHbIE C OKcuaoMm yriepoaa (IV),
rUNoTe3a TJIOO0ATBHOTO TMOTEIVICHUSI KIMMaTta, MapHUKOBBIA 3(ddexT. YromapHas
KHCJIOTa U €€ CoJii, UX (Pu3nuecKkue W XUMHUYECKHE CBOMCTBA, TMOJyYE€HUE U
npuMeHenne. KauecTBeHHass peakuusi Ha KapOoHaT-MOHBL. Mcnoas3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIIEHHOCTH M CETbCKOM XO3SUCTBE.

[TepBoHavasibHBIE MMOHATHSA 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYyCHAs KUCIIOTA).
[TpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HePTh),
OPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPaAX, OCNIKaX, YIJIeBOIaX — U MX
polid B OKM3HM 4eNOBeKa. MaTepualibHOEe €IMHCTBO OpPraHWYECKUX W
HEOPraHUYECKUX COCIMHEHUM.

KpeMHuii, ero ¢usnyeckue W XHMHYCCKHE CBOWCTBA, TOJyYCHUE U
npumeHeHue. CoennHeHns KpeMHMS B mpupoje. O0mue nmpeacTaBieHus 00 OKCHIe
kpemaus (IV) u xpemaueBoii kuciaoTe. CHIIMKATHI, UX HCIOJIb30BaHHE B OBITY, B
IIPOMBIIINICHHOCTH. BaxkHeillre cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
IEeMEHT, OeToH, ene300eToH. I[lpobiembl ©6€30MaCHOTO  UCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 0Opa3I[OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHUE MPU3HAKOB



UX TPOTEKAHMsSI, OMBITHI, OTpaKawlue (PU3NYECKHUEe W XUMHUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJUHEHHH (BO3MOXKHO HCIIOIb30BAHUE BUACOMATEPUATIOB),
03HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (FraJIOTeHHUI0B), O3HAKOMIICHHUE ¢ 00pa3iaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaAOJIIOICHHE TIpollecca OOYTIIMBAaHUS caxapa MoJI IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YYEHUE XUMHUECKIX CBOMCTB pa30aBIEHHON CEPHON KUCIIOTHI,
IIPOBE/ICHUE KaUYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOII0IeHHE TPU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHUE ¢ (DU3UYECKMMHU CBOWCTBaMHU a3zoTa, ¢ochopa U HX
COeMHEHMH (BO3MOXKHO MCIIONB30BAHUE BUCOMATEPHATIOB), 00pa3liaMu a30THBIX
u GochopHbIX yaoOpeHui, moydeHne, coOMpanue, paclio3HaBaHUEe U U3y4YEHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAUECTBEHHBIX pEaKlUid Ha HOH aMMOHHS U
dochaT-MOH U HU3yyEeHHE TNPU3HAKOB MX NPOTEKAHUs, B3aUMOJEHCTBUE
KOHLUEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEAbI0 (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), M3y4YCHUE MOJIENEH KPUCTAUIMYECKUX PEIETOK aimasa,
rpaduta, (QysmiepeHa, O3HaAKOMJIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTUBOTasza, IOJIyUYEHUE,
coOupaHue, paclio3HaBAHUE U M3YUYEHUE CBOMCTB YTIEKHUCIIOIO rasza, MpoBeJCHUE
KAUueCTBEHHBIX pEaKIMii HA KapOOHAT M CUJIMKAT-UOHBI U M3YUYEHHUE MPU3HAKOB UX
MPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCIEePUMEHTANBHBIX 3a/ad Mo TeMe «BakHelilne HeMeTayuibl U UX
COCIMHEHUSI.

MeTaJibl U MX COeIMHEHUS

OO0miast XxapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHus B llepmogmueckor cucreme xumuuyeckux snemeHtoB [ .
MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaioB. Metaiindeckas CBs3b U
METa/NInYecKasl  KpUCTANIMYecKass  pemérka.  DIeKTPOXMMUYECKHH  psll
HanpspKeHU MeTaioB. OU3NYecKue U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
CHocoObl Mody4yeHus: MeTawioB. lIoHATHE O KOpPpO3WH METauIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTallb, YyT'YH, TIOPATIOMUHHMN, OpOH32)
U X IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounbie MeTalIbl: MosoxkeHue B lleproguueckoil cucreMe XUMUYECKUX
snemeHTOB . 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
dusnyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpusi U Kanusi). OKCUIbI U
TUAPOKCUIBI HATpUs W Kanus. [IpuMeHeHue IeNOYHBIX METAIOB M HX
COECIMHEHUM.

I[lenouyno3eMenbHble METAJUIbI MAarHuid M KalblUMH: IIOJIOXKEHHE B
Ilepnognyeckon cucreme xuMmuueckux 3ieMeHToB [[. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B IIpupojie. Pu3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus



U Kanblus. Baxnelmue coequHeHHs KalblLUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTrocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUH.

AJlroMUHUN: TIOJ1I0)keHUE B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHE aToMa, HaxOXKJICHHE B mpupone. Pu3nvecKHe H
XUMUYECKHE CBOMCTBA altOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA W THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J1€MEHTOB /1.
N. MenpgeneeBa, CTpoeHME aToMa, HaxoXAeHUE B Ipupone. Dusnyeckue u
XUMHYECKUE CBOMCTBA kene3a. OKCUIbl, TUAPOKCU bl U conn xenesa (11) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oO0pa3llaMd METAUIOB M CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbLIMS W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIpOIlECcCa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJablKs, aTFOMUHUS, ITMHKA, *Kemne3a (1)
u xenesa (III), menu (II), HaGmromeHWE W ONMHCaHWE IIPOIICCCOB OKpAITHBAHUS
IJJaMEHM MOHAMM HATpUsi, Kajaud U Kalblusi (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4d Mo TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B MOBCEIHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeipl (MpeaeiabHasi JI0MyCcTUMast
KOHIIeHTpaIus BemiecTs, aanee — [1/IK). Ponp xuMuu B pemieHnn 3KoI0ruuecKux
poOJieM.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepuaibl).

MesicnpeomemHnuwle ceazu

Peanuzanus MeXnpeIMETHBIX CBSI3€M NpU M3YUYEHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pPe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OOmiue ecTecCTBEHHO-HAayuUHble MOHATHSA: Hay4YHBIH (akT, TMIIOTE3a, 3aKOH,
TEOpHsl, AaHajdu3, CHUHTE3, Kiaccuukauus, TMEepUOAUYHOCTh, HaOIIOACHuE,
OKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ exT, TEXHOIOT S, MAaTEPHAITHI.

dusuka: matepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PalMOaKTUBHOCTb, MOJIeKYyJIa, AIIEKTPHUYECKUI 3apsi, IPOBOTHUKH,
MOJYTIPOBOJTHUKHY,  AWDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, CoNHIIE.

buonorus: ¢otocunres, apixanue, Ouocdepa, IKOCHCTEMA, MHHEPAIHHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpalIbl, TOPHBIE TOPOAbI, IOJIE3HbIE
UCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOIecTBe MpaBWIaMU M HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TMpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITNXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUA U
paclIMpeHre OMbITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) IaTpHOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAHUSI 3HAUYCHUS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQoOpmaiuenn o
NEPEJOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHON JESATEIbHOCTH TPU BBIMOJHEHUHU
y4eOHBIX, IMO3HABATEJbHBIX 3a/1au, BBIMOJHEHUM XUMHYECKHX SKCIEPHUMEHTOB,
CO3/ITaHUH YUYE€OHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOTIOMOIIU
B MPOIIECCE ITOM yueOHOM AeATENHPHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEICHUE
U TOCTYIIKM CBOMX TOBApHILEH C MO3UIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIISIOLIUE
OCHOBY JJI TMOHUMaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJaeMBIX IPOIIECCOB M SIBIICHHM,
MO03HABATENbHON, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPaboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  MCCIENOBATEIbCKON
NeSITENLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) gpopMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAaHWE ILEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIECACTBUU H
HEMPUATUE BPEHBIX MPUBBIYCK (YIOTPEOICHHS aJTKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30macHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBaXKEHHE K TPYAY U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHMM 10  XHWMHH, OCO3HAaHHBIH  BBIOOD
WHJVMBUAYaJIbHOU TPACKTOPUU MPOJIOKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOeCCUOHATILHON cpeie;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKH 11€7eCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAHUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXMYECKOMY 370pOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuUJ1 0€30MMaCHOT0 MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYEHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIICHUs MOCPEIACTBOM METOJOB XHUMHH,
3KOJIOTUYECKOTr0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeAMETHBIX pe3yJabTAaTOB BBIACISIIOT 3HAYUMBbIC JJIsS
dbopMupOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC MOHATHS (3aKOH, TEOPUS, IPUHITHII,
runore3a, (Qakr, cucrteMa, MpPOIECC, OAKCHEPUMEHT U JPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (OPMHUPOBATH IMPEJICTABICHUE O IEIOCTHOU



HAay4YHOW KapTHHE MHpa, U YHUBEpCaAIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreynuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHHUH
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSTHUSIMH), UCHOJIb30BAThH
MOHSATHUS JIs1 OOBSICHEHUS OTJICIbHBIX (PAaKTOB U SIBIICHHH, BRIOWpPATh OCHOBAHUS U
KpUTEpUH JUIS KIAaCCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUYCHUS

YyMEHHE TPUMEHATh B IIpOIleCCe IO3HAHWS TOHATUA (TIpeAMETHBIE |
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ JJEMEHTa), XUMHYeckas ¢opMyia W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3YyUaEeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEACHUIO
YYCHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMUHBIX BUJIOB U ()OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHTh Pa3In4Hble METOJbl U 3alpOoChl MPU MOMUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 33Ja4 ONpPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBbITA B
o0JacT UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (JOpMY MpeCcTaBICHUs HHPOPMAIIH U
WUTIOCTPUPOBATh PpEIIaeMble 33Ja4d  HECIOKHBIMU CXEMaMH, JuarpaMmmaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBaTh B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKON N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYXKaroled MNpUpOaHON
Cpenpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBHA:

YMEHHSI 33]]aBaTh BOMPOCHI (B XO/€ uanora u (Wim) JUCKYyCCUH) MO CYIIECTBY
oOcyxgaeMoil  Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1ab0paToOpHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpYyJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
NO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISTh WM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AJTOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyY€HUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaAKIMSIX,
OIICHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh M aHAJIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIJaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (enepaibHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI



nerdcTBul, crnenudUUecKue IS IpeAMEeTHOHM o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiry oOyueHnusi B 8 kiacce npeMeTHbIe pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

* PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTENEHB
OKUCJICHHS, XMUMHUYECKas peakius, KiaccupuKaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, peaKIuu
0o0MEeHa, PK30- ¥ SHJIOTCPMHUCCKHUE PEAKIINH, TEIII0BOM A((EKT peakium,
S7IpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJISIPHAsl KOBAJICHTHAs! CBSI3b, MOHHAS
CBsI3b, HWOH, KaTMOH, AaHWUOH, pPACTBOP, MaccoBas JOJi BEIIECTBa
(mpolieHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
MPUMEHSTH 3TH OHATHUSA IPU OMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJB30BaTh XMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (opMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CUCTEMBbl XHMMHMYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIE TEPHUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema xumudeckux osiemeHToB [ U.
MenpeneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj A1pa, o0IIee YUCIO IEKTPOHOB
U pacrpeiesieHHe UX MO0 SJIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuud (0 YUCIy U COCTaBy YYAcCTBYIOIIUMX B pPEaKLUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMUYECKHX IPEBpAILCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHMS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJUTE PACUETHI 10 YPABHEHHUIO
XAMHUYECKOU PEAKIINU;

IIPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON NEATEIIBHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — /I HU3Y4YEHHUS CBOMWCTB
BEIIECTB M XHMHYECKUX pEaKIUi, ECTECTBEHHO-HAYYHbIE METOJbI
NO3HAHUA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIe10BaTh MPaBUIJIaM MOJb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBuUiaaM oOOpaleHusi ¢ BEIECTBAMH B
COOTBETCTBUM C HHCTPYKUMSIMHM [0 BBIIIOJHEHUIO J1ab0paTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYUYESHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMNPENEIEHHOM
MacCOBOM J0JIEM PACTBOPEHHOIO BEIECTBA, IUIAHUPOBATH M INPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHON(PTaTenH, METUIOPAHK
U Jpyrue).

K koHIy 00ydenus B 9 kjacce npeIMeTHbIE PE3yNbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIIOKHOE BEUIECTBO, BAJIECHTHOCTB, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3(P(PeKT
peakuud, MOJb, MOJISIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAST IUCCOLMALMNA, PEAKLHUH HOHHOIO
oOMeHa, KaTaau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBIICHUE, aJUIOTPOIU,
aM(OTEepHOCTb, XUMHYECKas CBSI3b (xoBaJIeHTHAI, HMOHHAs,
METAJUTUYECKAs ), KpUCTAIUTUYECKAs PEIIETKA, KOPPO3US METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pEeaKIUH, MPEJeIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUI;
WCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAS, METAaJUIMYEeCKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmMmyJie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuarh MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYEHUS, KOTOPbIE UMEIOTCS B IEPUOANUECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apan  sApa, oOIIee YHCI0 JJIEKTPOHOB U pACHpEEeNIeHHE WX IO
3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB M MX COCIMHEHUN B Mpejenax MallbIX NMEpUoJOB U
[JIABHBIX MOJrPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY U COCTaBy YYAaCTBYIOLUIUMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CrenuPuuecKue XUMHYECKUE
CBOWCTBAa NPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYXHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (opMysie COCIMHCHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOIUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOMN peaKInu;

coOJTr01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0M B TJa00paTOPHBIM
o0Opy/ZOoBaHMEM, a TakXkKe TMpaBuja OOpallleHUsT C BEHIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIIMSIMH 110 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOro ras3a);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIECTB. PACMO3HABATH OMBITHBIM IMyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIAPOKCHII-UOHBI, KATHOHBI
aMMOHHSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

MIPUMEHSTh OCHOBHBIC OIEPAIlMX MBICTUTEIIBHON JEATSILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHNE, CHUCTEMAaTHU3aIIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontposusie | TIpakTHueckme (undposbie)
n/m | ¥ TeM MPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [{OK
' MPAKTUICCKON https://m.edsoo.ru/7f41837¢
JIESITEILHOCTH YEJI0OBEKa
12 BemectBa 1 xuMnueckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHelimne npeAcTaBUTeIN HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopon. 6 bubmuorexa [IOK
' [TousiTue 06 oKkcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o g 1 bu6mmoreka [JOK
' KHCJI0TaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCHI
2.4 HEOpPTaHNYECKNX 11 1 1 buGnnorexa [IOK
' p _ https://m.edsoo.ru/7f41837¢
COEeIUHEHN
Hroro no pazneny 30



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

Pasznea 3. Ilepuoguveckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMenToB /. U. Menaeneena.

Crtpoenue aToMoB. XUMHYECKasl CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepuonunueckas cucrema

3.1 XUMHYECKUX AIIEMEHTOB /J[. 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
N. Menneneesa. Ctpoenue
aroma
XuMudeckas CBA3b.

10 OKHUCIUTENbHO- g bubmuoreka [JOK
BOCCTaHOBHUTEIILHBIC https://m.edsoo.ru/7f41837¢
peakimn

bu6mmorexa [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPO'PAMME



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

9 KJIACC

KoanuecTBo 4yacoB

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB Kontpoasusie | TIpakTHecke (uudposbie)
n/m | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKuu
[ToBTOpeHnue u yrnyOieHue
1.1 3HAaHUW OCHOBHBIX Pa3feiioB 5 1 bubmorexa OK
' pas https://m.edsoo.ru/7f41a636
Kypca 8§ Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
' XUMHYECKUX PEaKIui https://m.edsoo.ru/7f41a636
DIEeKTpOoIUTHYECKAs
1.3 rcconuanus. XuMUIeCcKue 8 1 1 bubmorexa HOK
' A T https://m.edsoo.ru/7f41a636
peaKIy B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTanabl 4 UX cOeIMHEHUS
OO61mas xapakTeprucTuKa
2.1 XI/IMI/I‘-IGCKEX BHEI:MGHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6m1as xapakTepucTuKa
27 XHUMUYECKHUX DJIEMESHTOB 6 bubnuorexa [JOK
' VIA-rpynnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mias xapakTepucTuka
bu6mmoreka [{OK
2.3 XUMHYECKUX AJIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

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

1 UX COCIUHECHUA

OO1m1as xapakTepUCTHKA
XMMHUYECKHUX 3JIEMEHTOB

bubmuoreka [{OK

24 8
IVA-rpynnel. Yrinepoa u https://m.edsoo.ru/7f41a636
KPEMHHU B UX COCTMHECHUS
Hroro no pazgeny 25
Pa3znen 3. MeTajli1bl H X COeAMHEHHS
N bubmuoreka [{OK
31 Obume cBolCTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
39 Baxnelime MeTajuibl U X 16 bubmuoreka [JOK
' COETMHEHUS https://m.edsoo.ru/7f412636
Hroro no pazngeny 20
Pa3nen 4. Xumus u okpy:kamomas cpeaa
41 BemectBa u maTepuasl B 3 bubmnoreka [IOK
' JKM3HU YeJ0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMst 3 bubmotera [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos DIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchbl

| [Ipenmer xumuu. Ponb xumuu B | bubmmorexa [IOK
JKU3HM 4esoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

5 ITonsiTe 0 MeTOIaX NO3HAHUS B ) bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuiia

3 paboTHI B TaOOPaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 UYuctele BemecTBa U cMecu. CriocoOsl | bubnuoreka [JOK
pazzaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Ipaxtuyeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

8 N PIMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBAPEHHOM COMN)»
bu6nmoreka [JOK
6 ATto oJe 1
TOMBL I MOJERYIH https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHUE AJIEMEHTHI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 cI0XKHBIE BELIECTBA 1 bubmmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKO0H ITIOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmoreka [{OK

10 X eckas o a. BaientHoc
MMHHECKa QOpMY! HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubmuorexa [JOK
3JIECMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [{OK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 du3uYecKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciioBus NpOTEKaHUS bubnnorexa [JOK
XUMHUYECKUX PEAKIUU https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4uecTBa, Macchl
17 BEIIIECTBA [0 YPaBHCHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Krnaccudukanus XumMuueckux
18 €aKlMil (CoeqMHEHUs, PA3I0KEHUS bubmmorexa [TOK
pealtt A P : https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHA)
M. B. JIoMOHOCOB — yu€HBbIN-
19 sHuuKiIoneauct. O600IeHNE 1 bubmorexa HOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3alus 3HaHU
20 KonTponbnas padora Nel no teme bubnnorexa [JOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
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npoctoe BemecTBo. O30H

dusznueckue U XMuMHUYECKHE CBOMCTBA

22 KHUCJIopoJia (peakuy OKUCICHUS bubmmorexa LIOK
posa (peatl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CrniocoOslI MoTy4eHHs KHCIOpo/ia B
23 71a00paTOPUH U TPOMBIIICHHOCTH bubnrorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ pexT xumuueckon
24 peaKIiu, IOHATHE O bu6mmoreka [IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYECKUX PEAKIUAX
Tomnuso (HedTh, yroiab U METaH).
25 3arpsizHeHUE BO3/1yXa, CIIOCOObI €ro bubnuotexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
IpeI0TBpALICHUS
[IpaxTuyeckas padora Ne 3 o reme
26 «Ilomydenne u cobupanue bubmorexa LIOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHUE €TO CBONCTBY»
7 Bonopon — anemeHT u mpocTtoe bubnuoreka [IOK
BelecTBo. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
73 ®uznuecKre 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 ITo € 0 KMCJIOTax U CO
FUTHE O KHCJOTAX 1 COIBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o reme
bu6nuoreka [JOK
31 «ITonyyenue u cobupanue BOAOPO/a,

W3YUYEHHUE €TI0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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Mounsipabiit 00BEM ra3oB. 3aKOH

bu6mmoreka [{OK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brrurcnenus 00bEMa, KOJIMUECTBA
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
- https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
Boruncnenust 005EMOB ra3oB 1o
34 YPAaBHEHUIO pEaKlMi Ha OCHOBE bubmmorexa [TOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIIIEHUH Ta30B
15 ®uznuecKre 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. ITonsitue 00 bubmuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputeb.
37 HackbliieHHbIE ¥ HEHACHIIIICHHBIE bubmuoreka [JOK
pactBopbl. MaccoBas 10Jisl BELIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
IIpaxkTuyeckas padora Ne 5 o teme
18 «IIpuroroBnenue pacTBOpPOB ¢ bubnnoreka [JOK
onpeAcNIEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padora No2 mo teme bubmuorexa [JOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiIaccuduKaus, bubnmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHHMsI: COCTaB, KJIaccuUKaIms, bu6nmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnyueHre u XuMu4eckue cBOWCTBa bubnumorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéBII) oI q)eHI/I;I XI/IMI/I‘-IZ(IZ)KI/IC bubmmorexa [TOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
47 SKCHEPUMEHTANIbHBIX 33/]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI»
I'eneTnueckas cBSI3b MEKIY
bu6mmorexa [IOK
48 KJIACCaMH HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9as50
COETMHEHUI
49 O06001eHre U CUCTEMATU3AIIHS bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa [TOK
“n P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOMBITKU KIAaCCU(PUKAIIUU
51 XUMUYECKUX 31eMeHTOB. [loHsTHEe 0 bubmmorexa [TOK
) https://m.edsoo0.ru/00ad9ffa
IpYIIax CXOJHBIX AIEMEHTOB
[Tepronuueckuii 3aKOH U
bu6mmorexa [IOK
52 [Tepuonnueckas cucrema

XHUMHYECKHX d1eMeHTOB /JI. 1.

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Menneneena

53 [Iepuonsl, rpynnsl, MOATPYIIIBI bubmmorexa [JOK
https://m.edsoo.ru/00adasS2c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK
55 aToOMOB 3J1eMeHTOB [leproauueckoit bubmmorera [IOK
https://m.edsoo.ru/00adabbe
cuctemsl /[. 1. MeHnzaeneeBa
XapakTepucTrKa XUMHUYECKOTO
56 3JIEMEHTA 110 €T0 IOJI0KEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeHneneera
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U IPAKTUKU. J1. bubnuorexa [JOK
N. MenpaeneeB — yu€Hblid, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpak1aHuH
58 DNEeKTPOOTPULIATETLHOCTH aTOMOB bubnmoreka [JOK
XMMHYECKHX DJIEMECHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
39 VowHas XuMHieCKas Cassb https://m.edsoo.ru/00adac34
60 KoBanentnas nosnsipHasi XuMmuieckas bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas nenosnsipHas bubnnorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE bubnuorexa [JOK

PCaKInuu

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK

64 OKUCINUTEIIN U BOCCTAHOBUTEIH 1 https://m.edsoo rw/00adb076
KontponbHas padota Ne4 o teme

65 «CtpoeHne atoMa. XuUMHYecKas 1 bubmorexa HOK

p ) https://m.edsoo.ru/00adb486

CBS3b»

66 PesepBublil ypok. O60011eHIE 1 | bubmmorexa [JOK
cUCTEMaTU3allis 3HaHUI https://m.edsoo.ru/00adb33c¢

67 PesepBHeIit ypok. O6o01IeHHE U 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ad9cb2

68 PesepBuelit ypok. O600mieHue u 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne aTa ndpoBbie
Tema ypoka Kontpoasubie | IlpakTuyeckue A up
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoThI padoTsbI
pecypcbl
[Iepnoanueckuii 3aK0H.
| [lepuoauueckast cucrema | bubnuoreka [IOK
XUMHYECKHX 3eMeHToB Jl. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B
) M3MECHEHHH CBOICTB | bu6mmoreka [JOK
XUMHUYECKHUX DJIESMEHTOB https://m.edsoo.ru/00adb6b6
NIEPBBIX TPEX MEPUOJIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6mmoreka [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKUX BEILIECTB
Bunpl xumMndeckou cBsI3U U
4 TUIBI KPUCTAJUIMYSCKUX 1 bubmorexa HOK
. P https://m.edsoo.ru/00adbac6
petmeToK
Kontponbnas padota Nel mo
teme «IloBTOpeHue u
5 yrayOneHue 3HaHun 1 1
OCHOBHBIX pa3/esioB Kypca 8
KJlaccay
Knaccudukanmss XuMuaecKkux
6 €aKIMi IO pa3InYHBIM 1 bubmmorexa LOK
P p https://m.edsoo.ru/00adbcb0
MpU3HaKam



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[TonsTHE O CKOpOCTH
XUMHYECKON PEaKIuu.

bubmuoreka [JOK

! IlonsATHE O TOMOTCHHBIX U https://m.edsoo.ru/00adbe9a
reTEePOTCHHBIX PEaKIUIX
IlonsTHEe 0 XUMHUYECKOM
paBHOBecuH. DaKTOpHI,

2 BIIMSIOIINE HA CKOPOCTh bu6mmoreka [JOK
XUMHYECKON peaKkiuu 1 https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHUS

9 OKHCIUTETBHO- bubmoreka [JOK
BOCCTAaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTUUECKON

10 nucconnanui. CHIbHBIE U bubmmorera [JOK

https://m.edsoo.ru/00adcd68
ci1a0ble ANEKTPOJIUTHI

11 HoHHbIe ypaBHEHMS peakuui bubmmorexa LHOK

https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA KUCJIOT
U OCHOBAaHUM B CBETE
12 MPEICTABICHUIN 00 bubmorexa [IOK

. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIACCOIMAIIAN
XUMHYECKHE CBOICTBA COIek

13 B CBETE NpPE/CTaBICHUN 00 bubnuorexa LIOK
3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JIACCOIMAITAN

14 [TonsiTue o runponuse conen bubmmorexa [IOK

https://m.edsoo.ru/00add9d4

15 O06o0mmeHue u bubmuoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

cUCTeMaTHU3alusd 3HaHUU

https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

bu6mmoreka [IOK

16 «Pemenme https://m.edsoo.ru/00addbfa
SKCTIEPUMEHTAIIBHBIX 3a]1aW)»
Kontponbras padota Ne2 mo

17 TeMe «DJIEKTPOIUTHYECKAS bubnuorexa IIOK
nucconuanusg. XuMHUIeCKUe https://m.edsoo.ru/00addecO
peaKkIu B paCTBOPAX»
OO6m1as xapakTepucTuKa

18 rajoreHoB. XMMHUYECKHE Bubmmorexa [JOK

. https://m.edsoo.ru/00addfe2

CBOMCTBa Ha IpUMEpPE XJIopa
XnopoBogopoa. ComnsiHas

19 KHUCJIOTa, XUMUYECKHUE bubnuoreka [JOK
CBOICTBA, MOJTYYCHHE, https://m.edsoo.ru/00ade104
NpUMEHEHUE
[IpakTrueckas padota Ne 2 o

20 teme «Ilomydenue conssHon bubmmoreka [JOK
KHUCIIOTBI, NU3yYECHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust mo ypaBHeHHUSIM

21 XUMHUYECKUX PEaKLUi, eciiu Bubmuoreka [JOK
OJZIVH U3 PEareHTOB JIaH B https://m.edsoo.ru/00ade488
n30bITKE

” OO01mas xapakTepucTHKa bu6mmoreka [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnoTponHbie MO,I[I/I(bI/IKaLII/II/.I. Bu6morexa LIOK

23 cepsl. HaxoxaeHue cepsl u e€

COEIMHEHUI B IPUPOJIE.

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XHWMHYECKUE CBOMCTBA CEPBI

CepoBomopoi, CTpoeHHeE,

bu6mmoreka [IOK
24 (u3nUecKre U XUMUYIECKUE httos://m.edsoo r1/00ade802
. https://m.edso0.ru/00ade802
CBOMCTBA
Oxcunpl cepol. CepHas
75 KUCIIOTa, GU3NYECKUE U bubnuorexa IIOK
XHUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEaKIuu,
JIeKaIIre B OCHOBE
MPOMBIIIIEHHOTO criocoba Eus 10K
. noIMoTeKa
26 MOJIyYEHUSI CEPHOW KUCIIOTHI. httes://m.edsoo.ru/00adec8a
ps://m. .
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKAaroIle Cpeabl
COCIMHEHHSIMU CEPBI
7 Beruucnenue maccoBoil 10U bubnuorexa [JOK
BBIX0/1a IPOAYKTA peaKLInu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTuka
37eMeHTOB VA-rpynnsl. A30T, BuG 110K
nOIMOoTEKA
28 PactipOCTPAHCHHC B HPHPOAE, https://m.edsoo.ru/00adeeab
ps://m. .
(u3znuecKrue U XUMUYECKUE
CBOICTBA
AmMMmuak, ero pusndeckue u Eu 110K
nOIMOoTEKA
29 XHMHYECKUE CBOMCTBA
’ https://m.edsoo.ru/00adf004
MOJIyYeHHUe U PUMEHEHHE
[IpakTuueckas pad6ora Ne 3 o 56 110K
noIMoTEKA
30 teMe «llonyyenne ammuaka,

HU3yYECHUE €r0 CBOMCTBY

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A3oTHasg KnucioTa, eé

31 (bu3mIecKre 1 XUMUYECKHE bubmmorera [JOK
= https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonp3oBanue HUTPATOB U
COJIEW aMMOHHS B KA4ECTBE

1 MUHEPAJIBHBIX YI00OpEHHIA. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYKaromieu cpenbl
COCTMHEHUSIMH a30Ta
dochop. Oxeun dpocdopa (V)

13 u ¢pocdopHas KuciIoTa, bubnuorexa LIOK
(bU3MYecKre 1 XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHUE
Hcnons3oBanue gochaToB B

34 KauecTBE MUHEPAJIbHBIX bubnuorexa [IOK
yaoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu
Yraepon, pacnpocTpaHeHHE B

35 HpI/IpEIIG, g)mnlr){ecgp)le u bubmmorexa [JOK

. https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxkcupsl yraepoaa, ux
¢busnyeckue 1 XUMHYECKHUE
36 CBOICTBa. DKOJIOTHYECKUE Bubmmorexa LHOK
https://m.edsoo.ru/00adfebe
IPOOJIEMBI, CBSI3aHHBIC C
okcuaom yriepoxa (IV)
N bubmuoreka [JOK
37 YTOTEHAA KHCIIOTA 1 €€ COMh https://m.edso0o.ru/00ae006¢c
18 [IpaxTuyeckas padora Ne 4 o bubnuorexa LIOK

teme "llonyuenue

https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YTJIEKUCIIOro rasa.
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"

[TepBoHauanbpHBIE TOHATHS 00

bu6mmorexa [JOK

39 OpPraHNYECKUX BEIECTBAX KaK
p https://m.edsoo.ru/00ae054e
0 COSIMHEHUAX yTaepoa
40 K . bub6mmoreka [JOK
€MHUH U €r0 COeTUHEHUS
p https://m.edsoo.ru/00ae080a
[IpaxkTuyeckast padota Ne 5.
Pemmenue
41 bub6munorexa LIOK
SKCIIEPUMEHTAIBHBIX 33124 I10
p N https://m.edsoo.ru/00ae0bf2
TeMe «Baxuenmme
HEMETAJUILI U UX COSTUHEHUI
Kourponsnaas padora Ne3 1o
4 p B Up bu6mmoreka [JOK
TeMe «BaxHeinme
https://m.edsoo.ru/00ae0e18
HEMETAJUIBI M UX COEINHEHUS)
OO01mas xapakTepucTHKa
XUMHYECKHUX DIIEMEHTOB —
MeTaIoB. Metaiuindeckas
43 bu6mmoreka [JOK
CBSI3b U METaINYecKas
i https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas PeméTKa.
dusnueckue cBOMUCTBA
METAJIOB
XHUMHUYECKHE CBOUCTBA
44 METaJIIOB. bub6mmnorexka LIOK
DNEeKTPOXUMHUICCKUN PSITT https://m.edsoo.ru/00ael1156
HanpsHKEHUA METaJIOB
45 OO61mmue criocoOb! MOTy4YeHHS bu6mmoreka [JOK

meTatoB. CruiaBbl.

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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Brruncnenus no ypaBHeHHIM
XMMHMYECKHUX PEaKIUH, €CIIN
OJIMH U3 PEAreHTOB CONCPKUT
IIPUMECHU

[TonsiTHe 0 KOppO3UN

bubmunoreka LIOK

46 METAIOB https://m.edsoo.ru/00ac1278
bubmuoreka [JOK
47 [enormsie MeTanIEL httns://m.edsocl)_.lru/Oan14b2
43 OKcubl U THIPOKCUIBI bu6mmoreka [JOK
HATpUs U Kanus https://m.edsoo.ru/00ae14b2
49 IllenoyHO3eMEIbHBIC METAJLIbI bubnuorexa [JOK
— KaJIbIIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coeuHEHNS bu6mmorexa [JOK
KalabLus https://m.edsoo.ru/00ael5e8
51 O60061eHue u )
cHCTeMaTH3aIvs 3HAaHUHN
5) JKécTKoCTh BOJIBI M CTIOCOOBI bu6mmoreka [JOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pa6ora Ne 6 o
53 TeMe "JKECTKOCTH BOJBI U bubmmorexa IIOK
. " https://m.edsoo.ru/00aclae8
METO/IbI €€ yCTpaHEHUsI
54 NS bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AwmdoTepHbIe CBOICTBa Bubmuoreka [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso httns://m.edsocl)_.lru/Oan1d86
57 Okcuibl, TUIPOKCUIBI U COJIH bubnmoreka [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1d86

xenesa (II) u xenesza (11I)

https://m.edsoo.ru/00ae35e6

O0600611IEHE U

58 .
cUCTeMaTu3alus 3HaHU I
[TpakTrueckas pabota Ne 7.
Pemenue
59 SKCHEPUMEHTAJIbHBIX 3aa4 110 Bubamorexa [IOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BaxkHeline MeTamisl U
UX COEIMHEHUSD)
Beruucnenus no ypaBHEHUAM
XUMHUYECKUX PEAKIUHI, €CIIH
OJIMH U3 PEAreHTOB JaH B
60 I/I36LITI(CI;/IHI/I COLEPIKUT bubmmorexa TIOK
p https://m.edsoo.ru/00ael750
npuMecu. Beraucienus
MacCOBOM JI0JIM BBIXOJA
MPOAYKTA PEaKINu
61 Ob6o061eHue u
cUCTEeMaTu3alus 3HaHU I
Kontponbnas padota Ne4 o
62 TeMme «BaxkHeilmue MeTamibl 1
UX COCTUHEHUSD)
BemectBa u matepuainsl B
63 MOBCEIHEBHOMN KU3HU bubmorexa [IOK
https://m.edsoo.ru/00ae3£50
YeJl0BeKa
64 XHUMHUYECKOE 3arpsi3HEHUE bu6mmoreka [JOK
OKpYKaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuorexa [JOK
9KOJIOTHYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O600mieHne bubnuorexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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U cUcTEMaTU3alus 3HAHUI

https://m.edsoo.ru/00ae0d0a

67 PesepBHeIit ypok. O6001IeHHE 1 bu6mmoreka [JOK
U cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHslit ypok. O600meHme | bubnuotexa [JOK
A CUCTEMAaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68
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