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IHosicHuTEeILHAA 3aANMUCKA

OO0mas xapakrepucTuka y4e0HOro npeaMera « XuMHs»

Bxnag yuebGHOro mpeamera «Xumus» B JOCTH)KEHHE I€J€l OCHOBHOIO
oO1ero oopa3oBaHusi 00YCIOBJIECH BO MHOIOM 3HAYE€HHUEM XHMHYECKOW HAyKH B
MO3HAHWU 3aKOHOB MPHUPOJIbI, B PAa3BUTUH MPOU3BOJUTEILHBIX CHUJI OOIIECTBA U
CO37JaHUHU HOBOMW 0a3bl MAaTEPUAIILHOMN KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBCHHBIX HAYK PAaCIpOCTPaHWIa CBOE
BJIMSIHUE Ha BCE 00JIACTH YEJIOBEUYECKOTO CYIIECTBOBAHUS, 3a7ajla HOBOE BUJECHUE
MHpa, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOH KYJIBTYPhI, HEOOXOIUMBIM
YCJIOBHEM >KM3HU OOIIECTBA: 3HAHUE XUMUHU CITY’)KUT OCHOBOU 11T ()OPMUPOBAHUS
MHPOBO33PEHHUS YEJIOBEKA, €r0 MPEJICTAaBICHUN O MaTepUAIbBHOM €IMHCTBE MUPA;
BAXHYIO  pOJb  WUrpatoT  (QopMUpyEeMble  XHMHEH  MpEeACTaBICHHUS O
B3aMMOIIPEBPAIICHUSAX DHEPrUM U 00 DBOJIONMM BEHIECTB B  IMPHUPOJIE;
COBpPEMEHHasi XHMHSl HalpaBjeHa Ha peIIeHHe TII00aIbHBIX MPOOJIeM
YCTOMYHMBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUILEBON U
HKOJIOTUYECKONOE30MacCHOCTH, MPOOIIEM 3IpaBOOXPaHEHHUSI.

B ycnoBusx BO3pacramoliero 3HAUY€HHUS XUMHHM B JKM3HU 00IIecTBa
CYILIECTBEHHO TIOBBICHMJIACh POJIb XHMHUYECKOro oOpa3zoBaHusa. B mane
COIMAIU3AIlMU OHO SBJISIETCA OJIHUM W3 YCJIOBUH (POPMHUPOBAHUS HHTEIUICKTA
JUYHOCTHU U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY  YEJIOBEKY XUMHUYECKHE 3HAHUS HEOOXOIUMBI ISt
MPUOOPETEHUS OOIIEKYJIBbTYPHOT'O YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COIMyME W OTBETCTBEHHO y4aCTBOBAaTh B MHOTOOOpPA3HOM KU3HU OOIECTBA, JJIs
OCO3HaHMUSI BaXHOCTH PAa3yMHOI'O OTHOIUEHHUS K CBOEMY 3JI0POBBIO U 30POBBIO
IPYTUX, K OKpY’Karmouled MNPUPOJHOU cpene, s TPaMOTHOTO TOBEACHUS TMpU
UCIIOJb30BAaHUM  PA3JIUMYHBIX MAaTepUaIOB W  XMUMHUYECKHX BEIIECTB B
ITIOBCETHEBHOM KU3HU.

Xumudeckoe oOpa3oBaHHWE B OCHOBHOM IIKOJIE SBJISCTCS O0a30BBIM 10
OTHOUIIEHUIO K CHUCTeME O00Imero xumudeckoro oOpaszoBanus. [losTomy Ha
COOTBETCTBYIOIIIEM €MY YPOBHE OHO peaM3yeT MPUCYIIHE 00IIEeMy XUMUYECKOMY
00pa30BaHMUIO KIIIOYEBBIE IIEHHOCTH, KOTOPBIE OTPa)XalT TOCYIapCTBEHHEBIE,
00I111€CTBEHHbIE U UHJIUBUAYAJIbHBIE TOTPEOHOCTU. DTUM OMPEACIISICTCS CYIIHOCTh
oO1el crpateruu 00y4eHusl, BOCIUTAHUS U Pa3BUTHs O0OYHArOIIUXCS CPEICTBAMU
y4eOHOTro MpeaMeTa « XUMHUS.

N3zyuenue npeamera:

1) cmocoOCcTByeT peanu3alii BO3MOXKHOCTEH  JIsICAaMOPa3BUTHSA U
dbopMupOBaHUs KYJIbTYPhI JUYHOCTH, €€ 001Iel U PYHKIIMOHAILHOW IPaMOTHOCTH;

2) BHOCHUT BKJIaJ B )OPMHUPOBAHNE MBITIUICHUSI M TBOPUYECKUX CIIOCOOHOCTEM
MOJAPOCTKOB, HABBIKOB HMX  CAMOCTOATEIbHOW  y4eOHOW  JeATeTbHOCTH,
AKCIIEPUMEHTAILHBIX M HCCIIEIOBATEIbCKUX yMEHUH, HEOOXOIMMBIX KaK B
MMOBCETHEBHOM XKM3HU, TaK U B MPOGECCUOHATBHON JIEATETLHOCTH;

3) 3HaKOMHT CO CHENU(PUKON HAYYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI



LIEJIOCTHOTO B3IUIs1a HA €AMHCTBO IMPUPOBI U YEIIOBEKA, SABJISETCS OTBETCTBEHHBIM
3Tanom B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH MOJPOCTKOB;

4) ciocobcTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS KECTECTBEHHO-
Hay4HBIM 3HAHUAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHE 00YUYaIOIITUXCS.

Ha3Bannble HampaBiieHUss B OOyYE€HHHM XUMHUU  O0OECHEeYMBaAIOTCS
CHeU(PHUKON comepKaHUsd TpeaMeTa, KOTOPBIM SBISETCS  MEJaroruyecku
aJIaITUPOBAHHBIM OTpaXCHHEM 0a30BOM HAYKH XMUMHH Ha OMPEICIEHHOM dTale
€€ pa3BUTHSL.

Kypc xuMuMm OCHOBHOW IIKOJIBI OpPHUEHTHUPOBAH HA  OCBOCHUE
OoOy4aronMMUCS OCHOB HEOPTraHWYECKOM XHMHUHM W HEKOTOPBIX TMOHSATUH H
CBeJIeHUH 00 OT/IENbHBIX 00BEKTAaX OPraHUYECKOU XUMUHU.

Crpykrypa comepxaHusi npeamera chopMUpOBaHa Ha OCHOBE CHCTEMHOTO
moaxoJa K ero uzydeHuro. Coaep:kaHue CKIAIbIBACTCS W3 CUCTEMbI ITOHATHU O
XUMHAYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKON PEaKIUU.
O0e 3TH cucTeMbl CTPYKTYPHO OPraHU30BaHbI 110 IPHUHIIMITY MOCIEI0BATENBHOTO
pPa3BUTHs 3HAHWW HAa OCHOBE TEOPETHUUECKHUX NPEACTABICHUHA PA3HOTO YPOBHSA:
ATOMHO-MOJIEKYJSIDHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHSA
Ilepuomuyeckoro 3akona J[. M. MenneneeBa Kak OCHOBHOI'O 3aKOHAa XUMUH,
y4€HUSI O CTPOEHMM aTroMa M XUMHUYECKOM CBS3M, INPEICTaBICHUNH 00
AIEKTPOJIMTUYECKON TUCCOLMAMU BEIIECTB B pacTBOpax. TeopeTudyecKue 3HaHUs
paccMaTpUBaAIOTC HA OCHOBE OMIIMPUYECKH IIOJYYEHHBIX M OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJTHOTO YPOBHSI K IPYTOMY, BBIITOJIHSIS
(YHKIIMM OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOECHUS U BO3MOXKHOCTEH
IIPAKTUYECKOTO IPUMEHEHUS U ITOIYYEHHS U3y4aeMbIX BEILECTB.

Takasg opraHuzauus cojepKaHusi Kypca CIOCOOCTBYET NPEICTaBICHUIO
XUMHAYECKOM COCTaBIIIOIIECH HAy4YHOW KapTHUHBI MHUpa B JIOTMKE €€ CUCTEMHOU
npupoasl. Tem cambiM oOecrieunBaeTcsi BO3MOXXHOCTH (DOPMHUPOBAHMS Y
oOy4Jaronuxcsi LUEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAaHUIO W METOoJaMm
IIO3HaHUS B Hayke. BaXKHO Takke 3aMETHUTh, UTO OCBOCHHE COJEpKAaHMS Kypca
MIPOUCXOJUT C MPUBJIECYEHUEM 3HAHWM U3 paHEE U3YUYEHHBIX KYypCOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knacce» 1 «Puszuka. 7 Kjacey.

Hesn u3yyeHust yaeOHOro npeamera « XumMush»

K HampaBneHHr0 MEpBOCTENEHHOM 3HAYMMOCTH IIpU  pealln3aluu
oOpa3zoBarenbHbIX (PYHKIUN TpeaMeTa «XUMHS» TPATUIIMOHHO  OTHOCST
dbopMupoBaHHe  3HAHMM  OCHOB  XHMHMYECKOM  HAyKM  Kak  00JiacTH
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW NIESITEIbHOCTH YEJIOBEKAa U KaK
OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYyJbTYphI. 3ajada MpeIMeTa COCTOUT B
dbopMUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUM — BaXKHEUIIMX (haKTOB, MOHSATUM,
3aKOHOB U TEOPETUYECKUX  TMOJOXKEHUU,  JOCTYNHBIX  000OIIeHUI
MHPOBO33PEHUYECKOTO XapaKTepa, S3blKa HAYKH, 3HAHWW O HAYYHBIX METOJaxX
M3Y4eHUsl BEIIECTB M XWMHUYECKUX pEeaKIuil, a Takke B (POPMUPOBAHUU H



pPa3BUTUM YMEHHM M CHOCOOOB NEATEIbHOCTH, CBA3AHHBIX C IUIAHUPOBAHHUEM,
HaOJIOJEHUEM U MPOBEACHUEM XHUMHUYECKOTO HKCIEPUMEHTa, COOJI0JCHUEM
paBUJI O€30MaCHOTO OOpaIEHMsI C BEILIECTBAMU B IIOBCETHEBHOM JKU3HHU.

Hapsiny ¢ »TuM nenu u3ydyeHus NpeAMeTa B IpOrpaMMe YTOUHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOI'O OOILETO
obpazoBanmsi. Ceromus B oOpa3oBaHMM 0CO00 3HAYMMOW MpU3HAETCH
HaIlpaBJICHHOCTh OOYy4YeHHSI Ha pa3BUTUE M CAaMOpPA3BUTUE JIMYHOCTH,
dopMupoBaHue e€ UHTEUIEKTa U 00IIe KylabTypbl. OOydeHHe YMEHHUIO YUUThCS
U TPOJNOJDKATh CBOE OOpa30BaHHME CAMOCTOSITEIBHO CTAHOBUTCS OJHOM W3
BOXHENIINX PYHKINN yueOHBIX IPEIMETOB.

B cBi3M C¢ 3TUM 1pu U3YYEHMM I@peaMeTa B OCHOBHOM IIKOJIE
JOMUHUPYIOIEE 3HAaUEHUE TPUOOPETN TaKUe LIEIH, KaK:

(opMUpOBaHHE MHTEJUIEKTYallbHO pa3BUTOM JINYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

HaIpaBJIEHHOCTh OOYYEHHS HA CUCTEMATHYECKOE MPUOOILIEHNUE YUaIIuXCcs K
CaMOCTOSTENIbHOM MMO3HABATEIbHOU AESTENIbHOCTH, HAYYHBIM METO/aM [MO3HAHHUS,
(GOpMHPYIOITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUMU;

o0ecrnieyeHre yciaoBHi, CIIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIMMHUCS
OMbITa Pa3HOOOPa3HOM NEATEIbHOCTH, MO3HAHMSI M CaMOIIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUCHHE IS
pa3IMYHBIX BUOB JEATEIBHOCTH;

(opMupoBaHre YMEHUN OOBSCHATH U OLICHUBATh SBJICHUS OKPY>KAIOILETO
MHUpPa Ha OCHOBaHUH 3HAHUM U OIBITA, TOJYUYEHHBIX IPU U3YYEHUU XUMUU;

(¢opMupoBanne 'y oOyyarolmuxcs T'yMaHUCTHYECKMX  OTHOLLIEHU,
MMOHUMAHUSI UEHHOCTH XUMHUYECKUX 3HAHUU i1 BBIPAOOTKH 3KOJIOTHYECKHU
L[EJIECOO0PA3HOr0 TMOBEJAEHUs B OBITY W TPYNOBOM JEATEIBHOCTH B LEIAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOIIEH MPUPOTHON CPEJIbI;

pa3BUTHE MOTHUBAIMU K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHMS OOIIEYETOBEUECKUX LIEHHOCTEH,
TFOTOBHOCTU K OCO3HAHHOMY BbIOOPY MpO(dUIIS M HAIPABIEHHOCTU JAlbHEUIIETO
00yueHus.

[IpyHnmMn, mnoxxoapl W 0ocoOble  00pa3oBaTelbHBIC  MOTPEOHOCTH
obOyuaroruxcst ¢ HOJJA mo mpenMery «XuMus» T€ K€, 4TO U MPU U3YUYCHHUH
(Gu3uKH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IIaHe

B cootBerctB ¢ PI'OC OO0 «XuMmus» sBiageTcss 00s13aTEIbHBIM
MpeMETOM Ha YPOBHE OCHOBHOTO oOImero obpazomanus. [lanHas mporpamma
MpeaycMaTpuBaeT M3ydeHHE XUMHH Ha 0a30BOM ypoBHE B 00BEéME MO 2 4 B
Henemo B 8, 9 m 10 kimaccax.



COILEPKXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMuK B )KU3HU Y€IOBEKA. XUMUS B CUCTEME HayK. Tena u
BelecTBa. OU3NYECKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecTB. [lonsTue
0 MeTojax Mo3HaHud B XuMuU. Yuctele BemecTBa U cMmecu. CrocoObl paszieneHus
cMecen.

ATOMBI U MOJIEKYJIBI. XUMUYECKHUE 1EMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThle U ClIOkKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckasi gopmyna. BameHTHOCTH aTOMOB XHUMHYECKHX 3JEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenpHass aTtomHas Macca. OTHOCUTENIbHas
MOJIEKYJIsIpHAsi Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEUHEHHUH.

KomnuectBo BemectBa. Moisib. MonsipHas Macca. B3auMOCBSI3p  KOJIMYECTBA,
MacChl U YUCJa CTPYKTYPHBIX €IWHUIL BemiecTBa. PacuéTsl o hopMynam XMMUYECKUX
COCIMHEHU.

@u3N4eCcKue U XUMHUYECKUE SIBICHUS. XUMHUYECKas peakiuss U €€ MNpHU3HaKU.
3aKOH COXpaHEHUS MacChl BEIIECTB. XUMHUUYecKkue ypaBHeHus. Kraccudukarms
XUMHUYECKUX PEaAKINil (COeAMHEHUS, PA3I0KEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYJ0M, MpaBwiiaMu padOThl B J1aOOpaTOpuu U
npuémMamMu o0pallleHus C Ja0OpaTOPHBIM O0OpYAOBaHHEM, H3YYCHUE M OIMKCAHHE
(u3nyecKkux CBOICTB 00pa3lloB HEOPTAaHWYECKUX BEILIECTB, HAONOJEHUE (PUINUECKUX
(1aBieHHe BOCKa, TasiHUE JIbJla, pPACTHpPAHUME caxapa B CTYIKE, KHUIEHUE U
KOHJICHCAIlMsl BOJbI) W XUMHUYECKHX (TOpEHHUE CBEYM, IIPOKAJTMBAHUE MEIHOU
IIPOBOJIOKHU, B3aUMOJICUCTBUE MeJa C KHCIIOTOW) SIBJICHHM, HAOJIOJEHUE W OIMHCAHHE
MPU3HAKOB MPOTEKAHUS XUMUYECKHX PEaKLUil (pa3IoxKEHUE caxapa, B3aUMOJEHCTBUE
CEepHON KHUCIOTBI C XJIOpUAOM Oapusi, pasznoxkenue ruapokcuga wmeau (1) npwu
HarpeBaHuM, B3aUMOJICHCTBUE kele3a ¢ pacTBopoM coiu Menu (II), uzydenue cnocobon
paslieneHuss CMeceil: ¢ TMOMONIbI0 MarHuta, (QUIbTPOBAaHUE, BBINAPUBAHHE,
JTUCTHIUIALINSL, XpoMaTtorpadusi, TPOBEICHUE OYUCTKUA MMOBAPEHHOMN COJIU, HAOIIOJCHUE
U OINKCAHUE PEe3yJIbTATOB MPOBEICHUS OIbITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MaccChl, CO3/IaHUE MOJEJIeH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:kHeiinue npejacTaBuTe/IM HEOPraHNYECKUX BelleCTB

Bo3nyx — cmeck ra3zoB. CocraB Bo3ayxa. Kucmopon — snemMeHT M mpocroe
BeniecTBo. Haxoxnenue kucimoponaa B npupoze, puandeckue U XUMUUYECKUE CBOMCTBA
(peakuu  ropenwus). Oxcuzapl. [lpumenenue xucimopoma. CrmocoObl TMOYYCHUS
KHUCIIOpoa B 1a0OpaTOpuu U MPOMBIIUIEHHOCTU. KpyroBopoT KHCIIOpoJa B MPUPO/IE.
O30H — annoTponHas MoAU(PUKALIUS KHUCIOPOA.



TemnoBoii 3¢(HeKT XUMHUUECKON peakluy, TEePMOXUMUYECKUE YPaBHEHUS, SK30- U
SHJOTEPMUYECKHUE peaKluu. TOMIMBO: yrojib U METaH. 3arpsA3HEHUE BO3yXa, YCUIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anmeMmeHT M npocTtoe BemecTBO. HaxokeHne Boaopoaa B IPHUPO/IE,
du3nyueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI moiaydeHus. Kuciorel u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckre CBOMCTBa BOJbL. Boma kak pactBoputenb. PactBopsl. HackieHHbie u
HEHACBILIEHHBIE pacTBOPBI. PAaCTBOPUMOCTH BelIeCTB B BoJie. MaccoBasi 107151 BEHIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMSA. PoJib pacTBOPOB B MPUPOJE U B
KU3HU yenoBeka. KpyroBopoT BObI B IpUPOIE. 3arpsi3HEHUE MPUPOAHBIX BoJI. OXpaHa
Y OYHMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeoprannueckux coeauHeHuit. Oxcunpl.  Krnaccudukarms
OKCHUJOB: coJieoOpasyroiiue (ocHOBHBIE, KHCIJIOTHBIE, amdoTepHbIe) U
HecoseoOpaszyronme. Homenknarypa okcuioB. dusnyeckue U XMMHUUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCHIOB.

OcHoBanusi. Knaccudukaius 0CHOBaHMM: MIET0YM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3nyecKkne W XHUMUUYECKHE CBOMCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. dusnyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOocTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa comeid. PU3MYECKHME U XUMHUYECKHUE CBOWCTBA COJIEH.
[Tomyuyenue couei.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCTMHEHMUI.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE OIPEJECIICHUE COACPKAHUS KHUCIOpOJa B BO3JyXE, MOJIy4YCHHUE,
coOupaHue, pacro3HaBaHWE W HW3YYEHHWE CBOMCTB KHUCJIOpOJa, HAOJIOJCHHE
B3aUMOJICHCTBUSI BEIIECTB C KUCIOPOJOM U YCJIOBUSI BO3HUKHOBEHUSI U MPEKpaIleHUs
ropenusi (Moxkapa), O3HaKOMJIEHHE C oOpa3laMHh OKCHIOB M OINHCAaHUE WX CBOMCTB,
MoJyuyeHue, coOupaHue, pacro3HaBaHWE M U3YUYEHHUE CBOMCTB BOJoOpoja (FOpeHHue),
B3auMojielicTBue Bojopoga ¢ okcuaoM Meau (II) (BO3MOXKHO HCHOJIb30BaHUE
BHUJICOMATEpUAJIOB), HAOIIOJICHUE OOpa3lOoB BEIIECTB KOJMYSCTBOM |  MOJb,
UCCIIeIOBAaHUE OCOOCHHOCTEM PacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEHEIEHHONM MAcCOBOW JIOJIEW PAaCTBOPEHHOIO
BEIIIECTBa, B3aMMOJICUCTBHE BOJILI C METaylaMM (HaTpUeM M KajblieM) (BO3MOXKHO
WCIIOJIb30BAaHNWE  BHUJICOMATEPUATIOB), HCCIEJOBAaHUE OOpa3IoB  HEOPTaHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS OKPAacCKU HWHIUKATOPOB B
pacTBopax KHCJIOT U IIeJouel, u3ydeHue B3aumojenctBus okcuga meau (II) c



pacTBOPOM CEpPHOM KHUCIIOTBI, KHCIOT C METAJUIaMH, pPEaKUuid HEeUTpaau3aluy,
MOJyYE€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO0 METAJUIA JIPYTUM U3
pacTBOpa COJM, PELICHHE SKCIIEPMMEHTANBHBIX 3a4ad 10 TeMe «Baxuenmue Kiaccel
HEOPTraHUYECKUX COCAUHEHUI.

IMepuognueckui 3axkoH u Ilepuoamyeckasi cucreMa XMMHUYECKHUX 3JI€MEHTOB
. U. MenaeneeBa. CtpoeHue aTomMoB. XuMHYeCKasi CBA3b. OKHUCIHUTEJIbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[lepBble MOMBITKH KIaCCU(PUKAIIMN XUMHUECKUX 3JeMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX JJEMEHTOB (ILEJIOYHbIE U IIEIIOYHO3EMENbHBIE METaUlbl, TaJIOTEHBI,
WUHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3ytoT aM(pOTEPHBIE OKCUIBI U THIPOKCHUBI.

[lepnonnueckuit 3akoH. llepuonnueckas cucremMa Xxumuyeckux anemeHToB Jl. U.
MenneneeBa. Koportkomepuomnas u amuHHONEpuwomHas ¢opmbl [lepuomnyaeckoi
cucreMbl xumuueckux adnemeHtoB J[. WM. Menneneesa. Ilepuoabsl W TpyIIbL
PU3NYECKUAN CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U I'PYIIIBI JIIEMEHTA.

Crpoenne aromoB. CocraB aTtomHbIX suep. M3orombl. Onexktponsl. CTpoeHHe
ANIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XHUMHUECKUX 3eMeHTOB llepuonnueckoi
cucrembl JI. W. Menneneea. XapakTEpUCTUKA XUMHYECKOTO 3JJIEMEHTA MO €ro
nonoxeHuro B [lepuognueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHsSI paJuyca aTOMOB XHMHUYECKHX DJEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYIIIAM U IMEPUOJAM.

3nauenne I[lepuonnueckoro 3akoHa W llepHoaUYEeCKOW CUCTEMBI XHUMHUYECKHX
3JIEMEHTOB U pa3BUTUS Hayku W Ipaktuku. [[. M. MenneneeB — yd€HbIM U
rpakIaHUH.

Xumuueckass  cBsa3b.  KoBajeHTHass (mosisipHas W HEMOJISIpHAsl)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3yyeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE
TUAPOKCUAA LHMHKAa C PAacTBOPAaMHM KHCJIOT M LIEJIOYEH, IPOBENCHUE OIBITOB,
WJUTIOCTPUPYIOUIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue,
PEaKIMK PA3IIOKEHHS, COSTUHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzanust MeXNpeaIMETHBIX CBS3€M MpU HM3YYEHHWM XHUMHUM B &8 Kjacce
OCYUIECTBJISIETCS Yepe3 HMCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHSTUN, SIBJIAIONIUXCS CUCTEMHBIMU JJISI OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4yHOTO IMKJIa.O0MIMe €CTeCTBeHHO-HAYYHbIC TMOHSATHS: HAy4YHBIN (akKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHallu3, CHHTE3, KiIacCU(PUKalUsi, TEePUOJIUYHOCTh, HAOIIOJICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



®dusuka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPUYECKUU 3apsij, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (pu3WdYecKue BEIWYWHBI, CTUHUIIEI U3MEPEHUS,
KOCMOC, IIJIAHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rumpochepa, MUHEpaNbl, TOPHBIE MOPOABI, MOJIE3HBIE
HCKOIIA€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 -10 KUIIACC

BemecTBo M XMMHUYecKasi peaKus

ITepunonnueckun 3axoH. Ilepuomuueckas cucremMa XxuMudeckux aneMeHToB JI. WM.
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB XMMHUYECKUX
3JIEMEHTOB IMEPBBIX TPEX MEPHUOJIOB, KaIusl, KAIbIUA U UX COCIMHEHUN B COOTBETCTBUU
C IIOJIOKEHUEM DJIIEMEHTOB B [leprnoauueckon cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XHMHYECKOM CBA3U. THUIBI KPUCTALUIMYECKUX
PEMETOK, 3aBUCMMOCTh CBOWCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKH U BUAA
XUMHUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PaA3JIMYHBIM  KjaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanuss XUMHUYECKUX PEeakiUil MO pa3iMuHbIM MpU3HAKaM (M0 YUCITy U
COCTaBy YYacCTBYIOLMX B PEAKIUHU BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO0 U3MEHEHHUIO
CTENEHEH OKHUCJICHHs] XWMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacTHUIO
KaTanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKHUE YPAaBHEHUSI.

[Tonsitue o ckopoctn XumHUecko peakiuu. [lonsitne 00 0OpaTUMBIX W
HEOOpaTUMBIX XHUMHUYECKUX peakuusx. [[oHSTHE O TOMOT€HHBIX M TE€TePOreHHBIX
peakuusx. Ilonarue o karammsze. [loHsTHE O XUMHYECKOM paBHOBecHMU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEaKUUH U IOJO0XKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, 3JIEKTPOHHBIN OayaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOM peakunu. COCTaBlI€HUE YPABHEHUN OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopusi >JIEKTPOJUTUYECKON UCCOLMAIMU. ODJIEKTPOJIUTHI U HEDIIEKTPOIUTHI.
Katnonsl, aHumoHbl. MexaHuU3M [HMCCOLUMAIIMM BEHIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoi cBsa3u. Crenens auccoranuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu noHHOro oOMEHa. YCIIOBUSI MPOTEKaHUs pEakIuii HMOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHbBIE HOHHBIE YpaBHEHHS peakiuii. CBOMCTBa KUCIOT, OCHOBAaHUH U
CoJIell B CBETE MPEICTaBICHUN 00 AIEKTPOTUTHUIECCKON auccormanuu. KauecTBeHHbIE
peakunu Ha HOoHbL. [IoHSATHE O THIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:



03HAaKOMJIEHUE C MOJIETISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPIraHUYECKUX BEIIECTB
— METAJJIOB ¥ HeMeTa/uioB (Tpaduta 1 anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS),
HCCJIEIOBAHUE 3aBUCHMOCTHM CKOPOCTM XHMHUYECKOW pEakUWh OT BO3AECUCTBUS
pazuYHBIX (PAKTOPOB, HCCIEAOBAHHE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEILECTB,
mpoliecca IMCCOIMAIMU KUCIIOT, HIeIoYe U cojiel (BO3MOYKHO MCIOJIb30BaHUE BUJICO
MaTepHualoB), IPOBEJACHHUE OIBITOB, MILTIOCTPUPYIOIINX TPU3HAKN TPOTEKAHUS peaKUni
HOHHOTO 0OMeHa (00pa3oBaHUE OCaKa, BBIJEICHHE Ta3a, 00pa30BaHKE BOJbBI), OTIHITOB,
WUTIOCTPUPYIOIINX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHue,
peakiM paslIoKeHUs, COCIUHEHHUsS), pPACIO3HABAHUE HEOPTaHWYECKUX BEHIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PEICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTausibl 1 MX coelMHEHUS

OO6mrast  xapaktepuctuka rajgoreHoB. (OCOOEGHHOCTHM  CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue U (GU3MUECKHE CBONCTBAa IMPOCTHIX
BEIIECTB — rajJOreHOB. XMMHUUYECKHE CBOMCTBA Ha MpHUMepe Xjopa (B3auMOJCHCTBHUE C
METaJuUlaMHM, HEMeTalulaM{, IiejgoyaMu). XjopoBoaopon. ComsiHag — KUCIOTA,
XUMUYECKUE CBOICTBA, MOJIy4YeHUE, NpUMeHeHue. JleiicTBue Xjaopa U XJIOpOBOIOPOaA
Ha OpraHu3M 4esoBeKa. BakHelme XJI0puibl U X HaXO0XKIECHUE B IPUPOJIE.

OO6miass xapaktepuctuka »dJeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIe CTeneHu OokucieHus. CTpoeHue u (PU3NUECKHE CBOWMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJa U Cepbl. AJUIOTPOIHbIE MOAU(PHUKALKUN KUCIOPOJa U
cepbl. XHUMHUYECKHE CBOMcTBa cepbl. CepoBomOpOa, CTpOeHHE, (QU3NYECKHE U
XuMH4Yeckue cBoucTBa. OKCHUIIBI CEpbl KAaK TMPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
CepHas kucnota, ¢pu3MUECKHME W XUMHUUYECKHE CBOMCTBA (OOIIME KakK MpECTaBUTENS
Kjlacca KHUCIOT H crnenuduueckue). XUMUYECKHE pEeakiuu, JeKallue B OCHOBE
MPOMBIIUIEHHOTO CcrHoco0a TOJIy4eHUs CepHOM KHUCIOThl. [IpuMeHeHue cepHoOu
kucioTel. ConM CepHOM KHUCHOTHI, KAauyeCTBEHHAs peakuus Ha CyJb(aT-uoH.
Haxoxnenne ceppl M €€ CO€AUMHEHUN B TIpUpojae. XUMHYECKOE 3arpsi3HCHUE
OKpY’KaroILIEel Cpelibl COETMHEHUSIMU CEPbI (KUCTOTHBIEC HOK/HU, 3arPSI3HEHHUE BO3/1yXa U
BOJIOEMOB), CITIOCOOBI €r0 MPEI0OTBPAIICHUS.

OO6miass xapakTepucTUka 3yneMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. A30T, pacnpoCcTpaHEHUE B MPHUPOJE,
dusznueckne U XUMHUYECKHE CBoWcTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
dusznueckue U XMMUYECKUE CBOMCTBA, MoydeHue u npumeHeHue. Coiam aMMOHUS, X
dbu3uYecKkre 1 XUMUYECKUE CBOWMCTBA, MpuMeHeHue. KauecTBeHHasi peakiiusi Ha MOHbI
aMMOHUS. A30THasl KUCIOTa, €€ MoJiyueHHe, (U3MYECKHe U XUMHUYECKHE CBOMCTBa
(oOmme Kak TpencTaBHTENs Kiacca KUCIOT U crnenuduyeckue). lcmonb3oBaHue
HUTPATOB WM COJIEl aMMOHHUSI B KadeCTBE MHUHEPAIBHBIX YI0OpeHUH. XHWMHUUYECKOE
3arpsA3HEHHUE OKPYXKAlOLeW Cpeabl COCNMHEHUSIMH a30Ta (KUCJIOTHBIE JTOXKIH,
3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amioTpomnHble MOAUPUKAIUU



dochopa, pusmueckue u xumuueckue cpoiictBa. Oxcua docdopa (V) u pochopnas
KHCII0Ta, (PU3HUEcKre U XUMUYECKHE CBOMCTBA, nonydeHue. Mcnonb3oBanue ocgarton
B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

O6mass xapakrepuctuka dieMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHbIE CTETEHH OKHCICHUS. YTJIEepold, aIOTPOMHbIE MOIAU(UKAIIIH,
pacmpocTpaHeHue B TpuUpone, (PU3NYECKHEe M XUMHYECKHE CBOWCTBA. AmcopOrms.
KpyroBopot yrnepona B npupozae. OKCuabl yriaeponaa, ux GuU3NYECKue U XUMHUUECKHE
CBOMCTBA, JCHCTBUE HA KUBbIE OPraHU3MBbI, IOJYyYECHUE U IPUMEHEHNE. DKOJIOTUUECKHE
npo0sembl, cBsi3aHHbIE ¢ okcuaoM yriaepona (IV), runoresa rio6anbHOro MOTENICHUS
KJIMMara, MapHUKOBBIA 3(deKkT. YronbHas KHUCIOTa U €€ COold, UX (PU3NYECKUE U
XUMUYECKUE CBOWMCTBa, INOJydeHHE U npuMeHeHue. KadecTBeHHass peakuus Ha
KapOoHaT-HOHBL. Vcronp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, POMBIIINIEHHOCTH U
CEJIbCKOM XO3SHICTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHUAX
yraepoja (MeTaH, 3TaH, TWIEH, aleTWUJIEH, 3TAaHOJ, IJIMIEPUH, YKCYyCHas KUCIIOTA).
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOIAHBINA ra3, HEPTh), MPOAYKTHI UX
nepepaboTku (O€H3MH), WX POJb B OBITY U TMPOMBIIUIEHHOCTU. [loHsTHE O
OMOJIOrMYECKH Ba)KHBIX BEILIECTBAaX: KUpPAxX, O€JKax, YrieBoAax — U UX POJIU B KU3HU
4eJloBeKa. MareprainbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIUHEHUN.

KpemHuii, ero ¢puznueckre 1 XUMHUYECKHE CBOICTBA, MOJYYEHHE U MPUMEHEHHE.
Coenunenusi kpemHusi B npupoje. O6mme npeactasieHus o0 okcunae kpemuus (IV) u
KpeMHHUeBOW kucinote. CUIMKaThl, UX HCHOJb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH.
Baxkneiiime cCcTpouTeNbHbIE MaTepHalibl: KepaMUKa, CTEKJIO, IEMEHT, OETOoH,
xene300eToH. [IpobieMbl 0€30MacHOrO UCIOJIB30BAHUS CTPOUTEIBHBIX MaTEPHAIOB B
MMOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3yuyeHrne o00pa3lloB HEOPraHMYECKHUX BEUIECTB, CBOWCTB COJISIHOM KHCIOTHI,
NPOBEJCHHE KAUYECTBEHHBIX pEaKkLUUi Ha XJIOPHUJ-MOHBI M HAOJIOJIEHUE MPU3HAKOB UX
MPOTEKaHUs, OMbITHI, OTpaXkarlyue PU3NIECKUEe U XUMUYECKUE CBOMCTBA TAJIOT€HOB U
UX COEIUWHEHUN (BO3MOXHO HCIOJIb30BAHUE BHIEOMATEPUAIOB), O3HAKOMJIEHUE C
oOpa3iaMu XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJICHHME ¢ oOpasliamMu cepbl u €€
COEMHEHUSIMH (BO3MOKHO UCIOJIb30BaHUE BUEOMATEPHATIOB), HAOIIOACHHUE Mpoliecca
oOyrJIMBaHMs caxapa MoJl IeWCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3YUCHHE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOW KHCIOTHI, MPOBEACHUE KayeCTBEHHOMN
peakiumu Ha cyib(harT-uoH U HaONIOJCHUE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMIJICHHE C
dusnueckuMu  CBOMCTBaMHM a30Ta, ¢ochopa ©U UX COEAUHEHUN (BO3MOMKHO
WCIIOJIh30BaHUE BHUCOMATEpUAIOB), oOpa3liaMu a30THBIX U (pochopHBIX ymoOpeHui,
NoJiyueHue, coOupaHue, paclo3HaBaHUE U M3y4YEHHE CBOWMCTB aMMMaka, MPOBEACHUE
KaueCTBEHHBIX pPEaKIMil Ha MOH aMMOHHUA U (ocdar-uoOH M U3ydeHHE MPU3HAKOB UX



IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MEABIO
(BO3MOKHO HCIOJIb30BAHHE BHUJICOMATEPHUANIOB), U3YUEHUE MOJICNIE KPUCTATITUYECKHUX
peméTok anmMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C TMPOIECCOM aacopOLuu
pPAacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa,
MOJIy4eHHe, COOMpaHHe, pacro3HaBaHWE W HU3YYEHUE CBOMCTB YIJIEKUCIIOrO Tasa,
MPOBE/ICHNE KAYEeCTBCHHBIX pEaKIMii Ha KapOOHAT W CHJIMKAT-UOHBI M H3yYCHUE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMIICHHME C  NPOAYKIUEH  CUJIMKATHOU
IPOMBIIIJICHHOCTH, PENIEHUE HKCIEPUMEHTAIBHBIX 3a1ady 1o Teme «BaxHelne
HEMETAJUTbI U UX COCTUHECHUS.

MeTaJsibl 1 X COeIMHEHUS

OO0mrast xapakTepUCTHKAa XUMHYECKUX JJIEMEHTOB — METaUIOB Ha OCHOBAHWH WX
nonoxxenus B [lepunonnueckon cucreme xumuueckux sneMeHToB . M. Menaeneesa n
cTpoeHus: atoMoB. CTpoeHHE MeTauioB. MeTaundeckas CBs3b WM MeETaJuIMYecKas
KpUCTAINIMYECKAs] pEIIETKA. OJNEKTPOXUMHUYECKHI PAJ  HAOpSHKEHUHW  METaJUIOB.
du3znyeckrue M XUMHUYECKHME CBOWcTBa MeTamioB. OOmme crnocoObl MOIy4eHUS
MeTasioB. [loHsATHE O KOPPO3MU METaUIOB, OCHOBHBIC CIOCOOBI 3allUThl HUX OT
koppo3uu. CrjiaBsl (CTajdb, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U
IIPOMBILIJIEHHOCTH.

[llenounsle MeTaIbl: MOJIOKEHUE B Ilepruoanyeckorl CUCTEME XUMUYECKUX
anemeHtoB J[. W. MenneneeBa, CTpoeHHME HX aTOMOB, HAXOXKICHHE B MPHUPOJE.
du3znyueckre M XMMHUYECKHE CBOMCTBA (Ha mpuMmepe Hatpuss U Kanus). OKCuabl U
TUIPOKCUIBI HATPUA U Kaiusl. [[puMeHeHne menouHbIX METAIVIOB U UX COCAUHEHUN.

[IlenouyHo3eMeNbHBIE METAJUIBI MATHUM U KAJIBLUU: TT0J10keHue B [lepuoanueckon
cucremMe xuMudeckux osneMmeHTtoB JI. WM. MeHnaeneeBa, CTpOCHHME UX aTOMOB,
HaxoXJeHue B mpupoae. Pu3nyeckue u XUMHUYECKUE CBOMCTBA MAarHusi M KalbIIUS.
Baxueiiiive coenuHeHus Kaiublus (OKCHI, THUAPOKCHI, coiu). JKECTKOCTh BOIBI U
CrocoOBI €€ yCTpaHEeHHUSI.

AmomMuHUiA: TiosnokeHune B Ilepuonanueckoi cucTeMe XUMHYECKUX 3J1eMeHTOB /1.
N. MenaeneeBa, CTpOEHUE aTOMa, HAXOKJICHHUE B Ipupoae. PU3NUEeCKue U XUMUYECKHE
CBOMCTBA aTFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA U TUJIPOKCUJIA aTFOMUHUS.

Kenezo: nonoxenne B llepuoanueckor cucreMe xuMudeckux snemeHtoB [l. U.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mpupone. Ouznueckue u XUMHUYECKUE
cBoiicTBa xene3a. Oxkcunpl, THAPOKCU bl U comu kenesa (I1) u xxenesa (II), ux cocras,
CBOMCTBA U NOJYYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE ¢ 00pa3ilaMu METaJUIOB M CILJIABOB, MX (PU3MUYECKHUMH CBOWCTBAMH,
M3yYCHHE  pe3yJbTaTOB  KOPPO3MM  METAIOB  (BO3MOXXHO  HCIOJb30BaHHE
BHJICOMATEPHUAIIOB), 0COOCHHOCTEH B3aMMOJIECHCTBHUS OKCH/IA KaJbIIU M HATPHUS C BOJIOM
(BO3MO’KHO HCIIOJIb30BAaHUE BUICOMATEPUAIIORB), UCCIIEAOBAHNE CBOMCTB KECTKOM BOIBI,



mpolecca  ropeHusi  Jkeie3a B KUciopoae  (BO3MOXKHO — KCIOJIb30BaHHE
BHJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEAKIIMN HA MOHBI: MarHus,
KaJbIusl, altoMuHus, nuHKa, xenesa (I) u xenmeza (III), menu (1I), HaGmonenue u
OMKCAaHUE MPOLECCOB OKpAlIMBAHUS IUIAMEHM HOHAMM HATpUs, Kadusl W KaJbLIMs
(BO3MOKHO HCIIOJIB30BAaHUE BHUIEOMATEPHANIOB), UCCIEI0BaHNE aM(pOTEPHBIX CBOMCTB
TUAPOKCUA ATFOMUHUS U THAPOKCUIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ]1a4 110
Teme «BaxHenmme MeTaibl U UX COCIUHEHUS.

XuMHA 4 OKpPYKaKIIas cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOW KU3HM 4YeloBeka. be3omnacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKMX peakiuid B ObiTy. IlepBas momolips mpu
XUMUYECKUX 0KOTaxX U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKpyKarolled cpeasl (mpeaenbHasi AOMyCTUMAst
KoHIleHTparusi BemiectB, nainee — [IJIK). Ponb Xumum B pemieHUM SKOJIOTHYECKUX
pooIeM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpa3lloB MaTepuagoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJUMEPHBIC
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peannzanust MeXnpeIMETHBIX CBsSI3€d IpU HM3Y4YEHUM XHUMUUM B 9 Kiacce
OCYILIECTBIISIETCA YEPe3 HUCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TMOHATHM,
TaK U TOHSATUM, SBJSIONIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O I[UKJIA.

OO61re ecTecTBEHHO-HAYYHbIC MTOHATHUS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaluM3, CHUHTE3, KilacCU(UKAIMs, TEePUOJANYHOCTh, HAOIIO/IEHUEe, JKCIIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHHE, MOJENb, SBJICHUE, MAPHUKOBBIM 3(P(DEKT, TEXHOJIOTHUS,
MaTepuallbl.

®u3uka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH], WU30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUMN 3apsij, NPOBOJHUKHU, MOIYIIPOBOAHUKH,
TUAJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
ras, pacTBOp, PAaCTBOPUMOCThb, KPHUCTAJUIMUECKas pemérka, CIUIaBbl, (PU3UYECKUEC
BEJIMYMHBI, €AUHUIIBI U3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Comnnre.

buonorusa: d¢otocuntes, apixaHue, Ouocdepa, HSKocCHCTEMa, MHUHEPATbHbBIE
y100pEeHHUsI, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOABI, MOJIE3HBIC
HCKOTaeMbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMHU, TNPHUHSATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH IIOBEJCHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJACTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM U
pacIIMPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIUTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B KA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHOUM WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M MpPaBWIAX MEKIMYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpPOlleCC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE W TOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHHUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JFO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOAMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3audHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCuOHATBLHOM ASATENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHON CpeIe;

6) ’K0JI0TU4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1IE€JIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJl 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKXKE B CUTYallUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peneHns 3a1a4, CBA3aHHBIX C OKPYKAIOIIENH IPUPOJHON CPENOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
PUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAHUW U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBbIC YyIeOHbBIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTAMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHBIC, 10 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIETU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3y4aEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAauyeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIoaaTh 3a XOJI0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nunopmanueii:

yMEHHUE BBIOMpATh, AHAIU3UPOBATH W MHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (pOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PAa3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCHl (B XOA€ Juajiora W (WIM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYKJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEIILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTb IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEOBAaTEIbCKOM  JEATEIBHOCTH IIPU  PELICHUU
BO3HUKAIOIIKUX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIEe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJIy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIE€JM, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yJabTAaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI



NEUCTBUN, chenupuIecKue I TPEeAMETHOW obmactn  «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro UHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCuPpuKanus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiin,
AIpO aTOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJISIpHAs KOBaJCHTHAsi CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY JUJISI COCTaBJICHUS (Qopmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCBHIBATh W XapakTepuszoBaTh TabMUuHyr0 ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobdouHas noxarpynna (b-rpynmna)», Manbsie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemeHToB J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



K

XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YUCIO0 IEKTPOHOB
U pacCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBONCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJACHWE, W3MEPEHHE, MOJCITUPOBAHHE, JKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClieIoBaTh  NpaBWJIaM  MOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaToOpHBIM  000pYJIOBaHMEM, a TaKXKe IMpaBuUiiaM OOpallleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO WU COOUpPAHHIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCCOBOHM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;rakmyc, dhenondraient, METUIOPAHXK U IPYTUE).

KOHIy oOyueHusi B 9-10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUIECKasi CBs3b, TEIUIOBOU ekt
peakinuv, MOJb, MOJISIpHBI ~ 00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJIUIMYEeCcKas pemeéTka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMII;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o (dopmyiiaM, BUJ XUMHUYECKOM
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbich llepuogmueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX AJIEMEHTOB:
paznuyaTth MOHATUA «rjaBHasg noarpynmna (A-rpynma)»y U «modoyHas
noarpynmna (b-rpynma)», manbie u OOJbIIME NEPUOIbl, COOTHOCUTH
0003HauYEHUs, KOTOphIE HMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOJIOB U TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIUu
BEIIECTB, MO TEIJIOBOMY 3P EeKTy, M0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMKA HOHHOIO



oOMeHa, YypaBHEHHUS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MIOCPEAICTBOM COCTaBJICHUS JIEKTPOHHOTO OaiaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PacUEThI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coOn0JaTe  MpaBWja  MOJb30BAaHMWA  XHMHYECKOW  MOCyAOH U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OPOMU/I-,
uonu-, kKapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEpaIllMU MBICIUTEIIBHON JEATeIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNe, CHUCTEMATHU3alMI0, BbISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — I U3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOMOIeHNe, M3MEPEeHHe, MOJEITUPOBAaHUE, DKCIEPUMEHT (peajbHBId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHubie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
12 BemecTBa 1 xuMudeckue 15 | bu6nuoreka [IOK
' peakuun https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 2 1 bubnmnorexka HOK
' U COJISX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmmoreka [JOK
) OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
24 1 1 1 bubmuorexa [JOK

HCOPTaHNYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u Ilepuoguveckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
[Iepuoanueckas cucrema
XUMHUUYECKUX 3jieMeHToB 1. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnubsie IIpakruyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYeCKHe peaKIIuH
L1 [ToBTOpEeHue U yriydieHne 3HaHu| 10 5 bubnuoreka [JOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX g bubnuorexa [HOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 16 5 5 bubnmnoreka [HOK
' XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 34
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
)1 OO011ast XapaKTepUCTHKA XUMHYECKUX g 5 bubmuoreka [JOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 12 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX EutG 1OK
nonmoTexa
23 VA- A 14 2
SJICMEHTOB TpYMIEL. A3OT, ocop i nx https://m.edsoo.ru/7f41a636
COETMHEHUS
Hroro no paszneny 34
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6




10 KITACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoabnubsie IIpakruyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. HemeTasiibl M UX coeIMHEHUS
OO0m1as XxapakKTepruCTUKa XUMHYCCKHX
1.1 yeMeHToB [VA-rpyomnel. Yriepon u 16 2 4 Bubmorexa ITOK
‘ ¢ PYHTIRL S TICPOA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCIUHECHUS
Hroro no pazgeny 16
Pasznea 2. Mera/liibl M MX COeUHEHUA
bu6nuoreka [IOK
2.1 7| 18
Obmwe cpojicTsa MeTauIOB https://m.edsoo.ru/71f41a636
bu6nuoreka [IOK
2.2 B 7 22 2 4
AKHENIIINE METAIUIBI U UX COEANHEHNS hitps//m.cdsoo.ru/7f4 12636
Hroro no pazaeny 40
Pa3nen 3. Xumus u oxkpy:xamomas cpeaa
3.1 BemectBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 6 bubnnorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 6
PesepBHOE BpeMs 6 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 8




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeiibHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTe 0 MeTO1aX MO3HAHUS B XUMHUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOpariieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MTOBApEHHOW COJIN)»
bubmuorexa [JOK
A 1
6 TOMPIH MOJICKYTIBT https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUUYECKHE 2JIEMEHThI. 3HAKU ) bu6mmorexa [IOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa HOK
p Hl https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa [IOK
yIp A https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas (o a. BanientHoc
HIMIH A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAs MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10151 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350¢c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBJICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bubnnorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: konuuecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmorexa HOK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKux peakimii
18 (coenuHeHUs, pa3I0KeHUs bubnmorera [TOK
b ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukoneauct. O6o0eHne u bubmmorexa [IOK
t AHCT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aI1s 3HAHUH
20 KonrtponsHas padora Nel mo reme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/ff0d448¢




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
posa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl oTy4eHHst KUCIOPOaa B
23 naGopaTtopuu ZILIH OMLIIJ_UIGHI:;{OCTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
4 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI lro bubmmorera LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTruyeckas padora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoIa bubmmorexa [OK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnorexka [JOK
BelecTBo. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnueckre 1 XUMUIECKHE CBOMCTBA bubnmnoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 IT
OHATHE O KHCJOTaxX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lomy4yenne u coOupanue BOAOPOA,

HW3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Boruncnenus o6bpEma, KonuuecTBa
33 BEIIIECTBA rasza Mo ero M3BeCTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmmorexa [IOK
yp . p B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopna kak pacrBoputens. HacbieHHbie
37 Y HEHACBIIIEHHbIE pacTBOPbI. MaccoBas bubmmorexa [OK
P P https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
19 KonTponbnas padorta Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCupUKaLIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHUJIOB
4 OcHoBaHusl: cocTaB, Ki1accuuKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnorexka HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIaTypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
N YHCHIE, https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 337a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas cBA3b MEXKY KilacCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O06o0061IeHre U crucTeMaTu3alys 3HaHU!
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9¢la
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edso0.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubmuoreka [JOK
53 [Iepuonsl, rpymnmsl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aTOMOB 3J1eMeHTOB [lepuoauyeckoii buGnnorexa LIOK
https://m.edsoo.ru/00adabbe
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexa [HOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpak1aHuH
58 DNEeKTPOOTPHUIIATETLHOCTH ATOMOB bubnnorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
>9 MonHas xumueckas CBAse https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHasi XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XUMUYecKas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Creneip okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucnuTeny U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o teme bubmuorexa [JOK




«CTpOGHI/IC aromMa. XUMHYECKas CBA3b»

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

66 PesepBHelit ypok. O000ICHHE 1 | bubnmoreka [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6001eHue 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypok. O60011IcHIE 1 | bubnnoreka HOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
Ilepnonnueckuit 3aK0H.

12 IIepnonnueckas cucrema 5 bubnnorexa [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

3-4 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 2 bubmorera [JOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

5.6 Knaccudukanus u HoMeHKIaTypa ) bu6mmoreka [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

7.8 Buiel XumMHu4yeckoil CBSA3U U THIIBI 5 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

9-10 «IToBTOpeHue u yriyoneHue 3HaHU 2 2
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

11.12 Krnaccudukanus XuMuueckux ) bubnuorexa [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

13-14 eakuu. IIoHsITHE 0 TOMOIeHHBIX U 2 bubmnorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TETEePOreHHBIX PEAKIMIX
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.

15-16 DaKTOpHI, BIUSIONME HA CKOPOCTh 2 bubmorexa HOK

P, . P https://m.edsoo.ru/00adc28¢c
XUMHUYECKON PEaKLUU U MOJIOKEHUE




XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

17-18
peakuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
19-20 rnccouuanu. CUiabHbIE U cia0dble bubmnorera [IOK
A HATH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
bubmuorexa [JOK
21-22 u 7
OHHBIC YPABHCHHA peakitit https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
23-24 OCHOBAHUI B CBETE IIPEICTaBICHUN bubnnorexa LIOK
pea htps://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
25-26 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pel . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITIT
bu6mmoreka [JOK
27-28 I1 7
OHATHE O THAPOIMZE COMEH https://m.edsoo.ru/00add9d4
59-30 O06o011eHne U cucTeMaTU3alus bubmmorexa [IOK
3HaHUH https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
31-32 «Pernrenne skcriepuMeHTAILHBIX bubmmorexa LHOK
P https://m.edsoo.ru/00addbfa
3aJauy
KonTponbnas padora Ne2 o teme
33-34 «DIEKTPOIUTHYECKAS TUCCOIINAIINI bubnnorexa LIOK
p a THATI. https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIUU B PACTBOPAX))
OO01ast XapakKTeEPUCTHKA TaJIOT€HOB.
35-36 XHI;IquCKI?/Ie CBE))ﬁCTBa Ha IIpUMeEpe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
37-38 XnopoBogopon. ColisiHast KUCTIOTa, bubnmoreka [JOK




XHUMHUYCCKUC CBOfICTBa, IIOJIYYCHHE,

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

MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
39-40 «[TosyueHne COMIHON KUCIOTHI bubmmorexa [IOK
yi N . ’ https://m.edsoo.ru/00ade348
U3y4YeHHEe e€ CBOMCTBY
Brruucnenust no ypaBHeHUSIM
41-42 XUMHUYECKHUX PEaKIUU, €CIIN OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
4344 OO01mmas xapakTeprcTHKa dJICMCHTOB bubnnoreka [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
45.46 Haxoxnenue cepbl 1 €€ coeTuHeHU bu6mmoreka [IOK
B IIpUpoOJie. XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Cepbl
47-48 CepoBogopo, ctpoenue, hpu3nueckue bubnuoteka [JOK
Y XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
49-50 ¢u3nyeckrue 1 XuMHUYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
51.50 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalolllel Cpe/ibl COeAMHEHUSIMU
cepbl
53.54 Brraucienne MaccoBOM JOIN BBIXOJA bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
55-56 OO01mas xapakTeprCcTUKa SJICMEHTOB bubnmoreka [JOK




VA-rpynmel. A30T, pacripocTpaHEeHHE
B IIpupoze, GU3nIecKue u
XMMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznyeckue u

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

57-58 XAUMHYECKHE CBOMCTBA, MOJIyUYCHHUE U 2 bubmorera [TOK
> HOMYE https://m.eds00.ru/00adf004
MIPUMEHCHHE
[IpakTuueckas padbora Ne 3 o Teme
59-60 «ITonyyenne aMmmuaka, H3y4eHUE €ro 2 bubmorexa [JOK
N i » 13YH https://m.edsoo.ru/00adf180
CBOWCTB»

61-62 A3OTHas KUCIOTA, €€ (PU3NIeCKHe u ) bubnnoreka [JOK
XHMHYCCKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcrnonbs30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

63-64 o0peHMi. X MMHUYECKOE 2 bubmmorexa [TOK
yAo0p ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHMSIMU a30Ta
®docdop. Oxcup dhochopa (V) u

65-66 (1)00(%)0 pHaﬂ KI/ICHJ'I((I))Ta (bq)lfm(qe)cxne u 2 bubmmorexa [TOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOIMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B

67-68 KaueCcTBE MUHEPATbHBIX YI0OpEHUH. ) bubnmoreka [JOK
3arpsi3HEeHUE TPUPOTHON Cpeab https://m.edsoo.ru/00adfc20
dbocdaramu

OBILIEE KOJIMYECTBO HACOB I10 68
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10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
VYraepona, pacripocTpaHeHHE B
1-2 pu f) e g)mnlzlecxlzle U XMMUYECKHE 2 bubmmorexa LIOK
PHpOAIE, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraepoaa, ux Gpusndeckue u
3.4 XHMHYECKHE CBOMCTBA. 5 bubnuoreka [{OK
Dkonoruyeckue npoOIemsbl, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)
bubnmorexa LIOK
5-6 YronpHasg KACIOTa U €€ CONU 2
https://m.edso00.ru/00aec006¢
[TpakTiueckast pabota Ne 4 o Teme
7.8 "ITosrydeHune yrieKucioro rasa. ) ) bubmuoreka [IOK
KauecTBenHnas peakuus Ha kapOoOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHbIe MOHATHS 00
9-10 OpraHNYECKUX BEIECTBAaX KaK O 2 bubmmorexa TIOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiiepoaa
but6mmoreka [IOK
11-12 Kpemuuii u ero coequHeHus 2
P A https://m.edsoo.ru/00ae080a
[IpakTudeckas padora Ne 5. Pemenue
13-14 DKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME 5 ) bu6muoreka [IOK

«BaxHeln1me HeMeTalIbl U UX
COEIUHEHUSI»

https://m.edsoo.ru/00ae0bf2




KoHntposbnas padora Ne3 o teme

bu6nmmoreka [IOK

15-16 «Baxxkneimume HeMmeTa
HOHITME HEMCTAIIIRT 1 X https://m.edsoo.ru/00ae0el8
COEINMHEHUI
OO0m1as XxapakKTepuCcTUKa XUMHYECKUX
3]IEMEHTOB — METaJIJIOB.

17-18 Metananyueckas CBSI3b U bubnuorexa [IOK
METAJUINYECKAsT KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKue CBOMCTBA
METAJJIOB
XHUMHYECKHE CBOMCTBA METAILIOB.

19-20 DJIEKTPOXUMHUYECKUH PS5 bubmmorexa [JOK

p . P https://m.edsoo.ru/00acl 156
HaIpsKEHUN METaJJIOB
OO61mue crnocoOb! MOTyYeHUs
MeTtaaoB. CraBbel. Beruncienus mo

21-22 aBHEHUSIM XUMUYECKUX PeaKuil bubnuorexa [IOK
yp PEAKIIH, https://m.edsoo.ru/00aecl 156
€CJIM OJIMH U3 PEareHTOB COJAEPKHUT
puUMecH

bubnmorexa LIOK
23-24 ITonsaTHE O KOPPO3UU METAIIIOB
PP https://m.edso0o.ru/00ael1278
bubnmorexa LIOK

25-26 €JIOYHBIE METAJUIEI
! https://m.edsoo.ru/00ae14b2

2798 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bu6nunorexa LIOK
KaJus https://m.edsoo.ru/00ae14b2

7930 [I{erouHO3EMENBHBIE METAILIBI — bu6muoreka [JOK
KaJBIIUA U MarHui https://m.edsoo.ru/00ael5e8

but6mmorekxa [IOK

31-32 Baxkueiinme coefuHEHNS KaJlbIU

4 H https://m.edsoo.ru/00ael5e8
O0600I11IeHNE U CUCTEMATU3ALUS
33-34 o t

3HAaHUHI




JKEcTkoCTh BOIBI U CIIOCOOEI €6

bu6nmmoreka [IOK

35-36 YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
37-38 "KECTKOCTL BOABI U METOEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUs
. bubnuorexa [IOK
39-40 AmiOMHHHH https://m.edsoo.ru/00aelc64
4140 AmdoTepHbIe CBOICTBA OKCHIA U Bu6mmoteka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
43-44 Keneso https://m.edsoo.ru/00ac1d86
4546 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmoreka [JOK
(IT) n xene3a (III) https://m.edsoo.ru/00ae35e6
4748 O606IEI€HI/IC U CHCTEeMaTU3allus
3HAHUH
[Tpaktuyeckas padora Ne 7. Pemenue
49-50 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubmuoreka [IOK
«BaxHenmme MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKlUid, €CIM OJUH U3
51-52 peareHToB J1aH B U30BITKE UITU bubnmnoreka [JOK
COAEPXKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOMH /101U BbIXOJa MPOAYKTa
peakiuu
53.54 O606LEI€HI/IC U CHCTeMaTHU3alIUs
3HAHUU
55-56 Kontponbnas padota Ne4 o teme




«Baxuenime MeTaIbl U UX

COCTMHEHUS»
BemecTBa u matepuaisl B bu6nunorexa LIOK
57-58 . 2
MOBCEIHEBHOH KU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
50-60 XUMHUYECKOE 3arpsiI3HEHUE 5 bubnmnoreka HOK
OKpYKAaroILEH Cpebl https://m.edsoo.ru/00ae4270
61-62 Posb xumuu B penieHun 5 bubnnorexa [JOK
HKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O6o01IeHNE U Bu6mmoteka [JOK
63-64 . 2
cUcCTeMaTu3anus 3HaHUN https://m.edsoo.ru/00ae0d0a
65-66 Pesepsublit ypok. O6001ieHNEe 1 5 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
67-68 PesepBHblit ypok. O0o01IeHNE U ) bubmuorteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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