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INOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOoBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM IMPOrpaMMbl OCHOBHOTO
obuiero obpaszoBanus, mnpenacraBieHHbix B PI'OC OO0, a taxke Ha OCHOBE (pernepanbHOM
paboueil mporpaMMbl BOCIIMTAHUS U C YYETOM KOHLENIMU INPENojaBaHusl yuyeOHOro mpeamera
«Xumus» B 00pazoBaTeNIbHBIX opranu3anusax Poccuiickoii @eneparmu.

[IporpaMMa mo xumuM Ja€T TNpeAcTaBICHHE O IesAx, oOuel crpaterun oOydeHus,
BOCIIMTAHUSA W Pa3BUTHUS OOYYalOIIMXCS CpPEACTBAMM Yy4eOHOro IpeaMeTa, yCTaHaBIMBAET
o0s13aTeNIbHOE MPEIMETHOE COJIepKaHMe, MpelyCcMaTpUBaeT paclpelesieHHe ero Mo Kiaccam u
CTPYKTYpPUPOBAHUE I10 Pa3AeiiaM U TeMaM IIPOrPAMMBI [0 XUMHH, ONPEIENIECT KOJNIECTBEHHBIC
U KayeCTBEHHBIC XAapaKTEPUCTUKU COLCP)KAHUA, PEKOMEHIAYEMYKO IOCIEAOBATEIBHOCTD
U3yUYEHHs] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOIMKH y4eOHOro
IIpoLecca, BO3PacTHBIX OCOOEHHOCTEN 00y4aroIuXCsl, ONPEAEIIsseT BO3MOKHOCTU IpeaMETa AJIs
peanu3anu TpeOOBaHUI K pe3ysIbTaTaM OCBOSHHSI OCHOBHOW 00pa3zoBaTeIbHOM MpOorpaMMbl Ha
YpOBHE OCHOBHOT'O 001Iero o0pa3oBaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00yUYeHHUs] XUMUU
Ha YypOBHE LeJeil H3ydeHHs IMpeaMeTa W OCHOBHBIX BHJOB y4e€OHO-IIO3HABATEIbHOMN
JesITebHOCTH 00YyYaroIIerocs o OCBOCHUIO y4eOHOro CoJlepKaHMs.

3HaHUE XUMHUH CIYKUT OCHOBOM JUIsl POPMUPOBAHUS MUPOBO33PEHHSI 00YUAIOLIETrocs, €ro
IPEeJCTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUpPYEMbIE XUMHEH
NPEJCTaBICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 IBOJIOLUH BEILECTB B MIPUPOJE, O MyTAX
pelieHuss rI00albHBIX MPOOJEM yCTOMYMBOIO Ppa3BUTHsI 4YEJIOBEUYECTBA — CHIPHEBOM,
HHEPIreTUUECKOM, MUILIEBON U 3KOJIOTUYECKON 0€30I1acHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenue xumun:

CIOCOOCTBYET peanu3ali BO3MOXHOCTEH [ CcaMOpasBUTHUS M (POPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 001Iel 1 (yHKIMOHAIBHON IrPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBIIIUIEHUS] U TBOPYECKUX CIIOCOOHOCTEN 0OydYaroLuxcs,
HaBBIKOB  HMX  CaMOCTOSATENBbHOM  yueOHOM  JesTeNbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM »KH3HHM, Tak M B
pohecCHOHANBLHOM e TEIIbHOCTH,

3HAaKOMHUT CO CIEHU(PHUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJI511a Ha €JUHCTBO MPUPO/IbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATAloM B (hOPMHUPOBaAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIINXCs;

CIocoOCTBYeT (HOPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHWAM, K IpPHUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJIQJ B HKOJIOTMYECKOE 0Opa3oBaHUE
00yYaromuXcs.

JlaHHble HampaBjieHUs B OOYYEHHH XMMHH O0ECHEeuMBAIOTCS CHeUU(UKOM comeprkaHus
y4eOHOTO TpeaAMEeTa, KOTOPBIM SIBISCTCS TEJAarorM4eckd aganTHPOBAHHBIM OTPaKEHHEM
0a30BOif HAYKH XMMHU Ha ONPEIEIEHHOM dTare e€ pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOrO O0IIEro 0Opa3oBaHUs OPUEHTUPOBAH HAa OCBOCHHUE
00yYaroIUMUCS CUCTEMBI MTEPBOHAYAIBHBIX TIOHATHIA XUMHUHM, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUI OPTaHUYECKOU XUMUH.

CrpykTypa conepkaHHs MpPOrpamMMbl 110 XMMHU C(OPMHPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoja kK eé mzydeHuro. CopepaHHMe CKIAIbIBAETCS U3 CUCTEMBI MOHIATHH O XUMUYECKOM
JJIEMEHTE U BEIIECTBE U CHCTEMbl HOHATHM O Xumuueckoi peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 110 IMPHHLHUILY [IOCIEIOBATEIBHOIO Pa3BUTHsA 3HAHWN Ha OCHOBE
TEOPETUUECKUX IPEACTaBICHUN PA3HOIO YPOBHS:

- @TOMHO-MOJIEKYJISIPHOIO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,;

- Ilepnonnueckoro 3akoHa [I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

- Y4EHHUsI O CTPOCHHMH aTOMa U XMMUYECKOH CBS3H;

- TIpe/ICTaBJICHUH 00 IEKTPOIUTUIECKOHN IUCCOIUAIINY BEIIECTB B paCTBOpaXx.

Teopernueckne 3HaHMS pPACCMATPUBAIOTCS HAa OCHOBE HOMIIMPUYECKU IIOJYYECHHBIX MU
OCMBICJIEHHBIX (aKTOB, pPa3BUBAIOTCS IMOCIEAOBATENIbHO OT OJHOIO YPOBHS K Jpyromy,
BBINMOJIHAA (YHKUUU OOBSICHEHHsS U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IPUMEHEHUS U MOJTYUYEHHs U3y4aeMbIX BEILECTB.

OcBoeHne mOporpaMMbl MO XHMHUH CHOCOOCTBYET (OPMHUPOBAHHUIO MPEICTABICHHUS O
XUMUYECKON COCTABIIAIOLIEH HAay4YHOM KapTUHBI MHUPA B JIOTUKE €€ CUCTEMHON IIPUPOIBL,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HAHUIO U METOJIaM II03HAHUS B HayKe. M3ydenue xumun
IIPOUCXOAUT C IMPHUBJIICYECHHUEM 3HAHUN W3 paHee H3YUYEHHBIX YUEOHBIX IPEAMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kinaccb» U «Pu3nka. 7 Kiaccey.

[Tpu u3yueHH XMMHUU TPOUCXOIUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, PAKTUUECKOM EesTeIbHOCTH YeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJBTYphl. 3ajada y4eOHOTO IMpeaMeTa COCTOMT B (OPMHPOBAHUU
CHCTEMbl XMMHMYECKHX 3HAaHUN — Ba)KHEHIINUX (aKTOB, MOHATHUI, 3aKOHOB U TEOPETUUECKUX
MOJIO)KEHUH, JOCTYNHBIX O0O0OOIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKd, B
MPUOOILEHNH K HAyYHbIM METOAAM IO3HAHUS MIPU U3YUEHUH BEIIECTB U XUMHUECKUX PEaKIUi, B
(GOpMHpPOBAaHMM U pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHMH B Yy4eOHO-
[IO3HABATEJILHON U y4eOHO-UCCIIE0BATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MpaBUl O€3011aCHOTO
oOpallleHus C BELIECTBAMU B IOBCEIHEBHON KU3HH.

IIpy M3ydyeHUM XMMHU Ha yYpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs BaXHOE 3HAUYEHHUE
npuoOpenu Takue e, Kak:

- (hopMupoBaHNE MHTEIIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHMIO,
COTPY/JHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATHIO pEIIEeHUH, CHOCOOHOM aJanTHpOBaThCs K
OBICTPO MEHSIOILIUMCSI YCIIOBHSIM KU3HH;

- HampaBJICHHOCTb OOYYEHHS Ha CHCTEMAaTHYeCKOe MpPHOOLICHHE OOYyYaloUMXCs K
CaMOCTOSITEJIbHOM ~ IIO3HABaTCIIBHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUA,
(bopMHPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMHU;

- obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYarOIMMHCS OIIbITA
pa3sHOOOpa3HOM JesTeNbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIIU), MMEIOIINUX YHUBEPCAILHOE 3HAUEHUE AJIS PA3JINYHBIX BUJIOB JCSITEIBbHOCTH;

- (opmupoBanue oO1elt GpyHKIIMOHAIBHONW M €CTECTBEHHO-HAYUYHOW TPAMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH W OLICHUBATh SIBICHUS OKPY’KAIOIIErO0 MHUpA, UCIOJb3Ys 3HAHUS U
OIBIT, TOJIyYEHHbIE MPH HW3YYEHUM XHMHHU, TMPUMEHATh HX IMpPHU pEUIeHHu MnpolieM B
IIOBCEIHEBHOM KU3HU U TPYIOBOH JESITEIBHOCTH;

- (opmupoBanue y o0y4aromuxcs TyMaHUCTHYECKUX OTHOUICHUH, MOHUMAHUSI IEHHOCTH
XMUMUYECKUX 3HAaHUM A BBIPAOOTKU HKOJIOTHUECKH LIEIecO00pa3HOro MOBEAEHUS B ObITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 30POBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpensl,



- pa3BUTHE MOTHBAIMHN K 00yYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
po( WISl ¥ HAMPABIICHHOCTHU JAJIbHEHUIIIET0 00yUeHHUS.

OO6miee 4uCIIO YacoB, OTBEAEHHBIX JJIA U3YYCHHS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBanusi, cocTaBisieT 136 yacos: B 8 kitacce — 68 dacoB (2 yaca B HeZlent0), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIIO).

COAEPKAHUE OBYUEHUA

8 KUIACC

IIepBoHaya/bHBIE XUMUYECKHE TOHATUSA

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YEJlIOBEKa. XMMHS B CUCTEME HayK. Teina u
BemiecTBa. Du3nyeckre CBONCTBAa BEHIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsitue o
MeTO/ax MOo3HaHus B XUMHH. YncThIe BemecTBa U cMecu. CriocoObI pa3iejieHUs CMECeu.

ATOMBI ¥ MOJEKYJBl. XHUMHUYECKHE OHIeMEHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTeie U cioXKHBIE BelIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemecTB. OTHOcUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIIpHAs
Macca. MaccoBas 10Ji1 XUMUYECKOTO JIEMEHTa B COCIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMocCBsA3b KOJIMYECTBA, MACChl U
YHUCJIa CTPYKTYPHBIX €IUHHUII BemiecTBa. PacuéTel mo opMytaMm XUMHUECKUX COSTMHEHUH.

Ouzuueckre W XUMHUYECKUE SBICHHUA. XUMHUUYECKas peakuus U e€ TpHU3HAKU. 3aKOH
COXpPaHEHHUsI MacChl BelIeCTB. XUMHUeckue ypaBHeHus. Krnaccubukanys XUMHUUYECKUX PeaKIuii
(coennHEHUs, PA3IOKECHHSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW ITOCYJIOW, MpaBWIaMyd paboThl B JabOpaTopuy W mpHEMaMu
oOparteHusi ¢ 1a6OpPaTOpHBIM 00OPY/IOBAaHMEM, WM3YYEHHE U OINUCaHUE (PU3UUYECKHX CBOMICTB
00pa3IioB HEOPTaHUUECKUX BEIIECTB, HaOMI0IeHe (pr3nyecKux (TUTaBJICHHE BOCKA, TasTHUE JIbIIA,
pacThpaHue caxapa B CTyIKe, KATIEHHEe M KOHJEHCAIIHs BOJbI) U XUMUYECKUX (TOPEHHE CBEUH,
MPOKATUBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE MeJia ¢ KUCIOTOM) SBIEHU, HaOI01eHne
M ONHCAaHWE TPHU3HAKOB TMPOTEKaHUS XMMHUYECKHX peakiui (pas3loKeHHe caxapa,
B3aMMOJICHICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, paszioxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM conu menu (II), m3ydenwme crmocoOoB
pa3lelieHus CMecCeil: ¢ IOMOIINBI0 MariuTa, (UIHTPOBAHWE, BBITIAPUBAHWE, JUCTHILIAIMS,
xpomatorpadus, TMpPOBEIECHUE OYUCTKM TMOBAPEHHOM COJM, HaONIOJCHHE U ONHCAaHUE
pE3yJIbTaTOB MPOBEJEHUS OIBbITA, WLIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHUS MacChl, CO3JaHUE
MoJIeTIel MOJIEKYT (IIapOCTEPKHEBBIX ).

Baskneiilue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopog — 3jeMEHT M MpPOCTOE BELIECTBO.
Haxoxnaenue kuciopoja B npupoje, Gu3ndeckue U XUMMHUYECKHe CBOMCTBA (peaKkluyu TOPEeHUs).
Oxcunpl. Ilpumenenue kucinopoaa. CrocoObl TOMy4YeHHUS KHUCIOpoAa B J1a0opaTopuu U
MPOMBIIIIEHHOCTH. KpyroBopoT kucimopoaa B mpupoje. O30H — alaoTporHas MOAU(PHUKAIUSL
KHCJIOPO/a.



TeroBorr 3(PeKT XUMUYECKON pEakIuu, TEPMOXHMUYECKHE YPAaBHEHHUS, 5K30- |
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHUE BO3AyXa, YCHIICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »nmemMeHT u mpoctoe BemiecTBo. HaxoxzaeHue Boaopona B IPHUPOJE,
(buznYecKre U XUMUYECKIE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MOTy4YeHus. KUCIOThI U comu.

Moutsipablit 00bEM ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSM.

dusnyeckre cBoiicTBa Bojbl. Boma kak pactBoputenb. PactBopwl. HacwiiienHsie u
HEHACBIIICHHBIE PAacTBOPbHI. PacTBOpUMOCTh BelIeCTB B BOJE. MaccoBas 10is BellecTBa B
pactBope. XuMHUeckue cBOMCTBa BOAbl. OcHOBaHus. Poiab pacTBOpoB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HeHHE NpUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuidd. Oxkcunwl. Kiaccupukamus OKCHIIOB:
coJieoOpasyromire (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIC) U HecosieoOpa3yromnue. HomeHknaTypa
okcusoB. du3ndeckrue U XUMUIECKHE CBOMCTBA OKCHIOB. [lomyueHue okcumIoB.

OcHoBanusa. Krnaccudukaruss ocHOBaHMI: IIETOYHM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBanuii. dusznueckne W XUMHYECKHE CBOMCTBa ocHoBaHuil. I[losmydyenue
OCHOBaHM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @u3ndeckue U XUMHUECKUE
cBorictBa KUCHOT. Psg akruBHocT MetaiuioB H. H. bekeroa. [Tonydyenue Kucior.

Comu. Homenknarypa cosneil. @usnyeckue U XuMUYECKUe cBoicTBa coseil. [lomydenue
coJei.

['eneTnueckas CBsI3b MKy KIacCaMH HEOPTAaHUYECKUX COCTUHCHHIM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpeIeNIeHUue COJIepKaHusl KUCIOPOoJa B BO3AyXe, MONy4YeHHE, cOOUpaHue,
pacrmo3HaBaHHE W HM3y4YeHUE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS M TMPEKpaIIeHUs TOpeHus (Ioxapa), 03HAKOMIJICHHE C
oOpa3aMy OKCHJIOB W ONHMCAHWE WX CBOWCTB, IOJy4YCHHE, COOHMpaHHE, pACIO3HABAHHE W
M3y4eHHEe CBOWCTB Bojoponaa (TopeHue), B3auMojeicTBue Bogopoaa ¢ okcugaom menu (1)
(BO3MOHO HCTIOJB30BaHKUE BUICOMATEPHUATIOB), HAOIIOACHHE 00Pa3IOB BEIIECTB KOJIUIECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEHW PACTBOPEHUS BEIIECTB C Pa3jMYHON pacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHOW MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJABI C MeETaulaMU (HAaTpUeM U KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), MCCIEAOBaHNE OOPA3I[OB HEOPTAaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIIOJICHUE M3MEHEHUSI OKPACKM WHIWKATOPOB B pPACTBOpaxX KHUCIOT M WICJIOYEH, M3yueHUe
B3aumozeiictBust okcuga menu (II) ¢ pacTBopoMm cepHOM KHCIOTBI, KUCJIOT C MeETalljamH,
peakuuid HeUTpalu3alKM, M[OJYYEeHUE HEepPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJuta IPyTuM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «Bakueiimme
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI».

IMepuoauyeckuii 3axkon u Ilepuoamyeckasi cucremMa xumuuyeckux djementoB I, W.
MenpeneeBa. Ctpoenne aToMOB. XMMH4YeCKas CBsA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKM KJIACCU(DUKAIMA XUMHUUYECKHX dJeMeHTOB. [lonsitTue o rpymnmax
CXOJTHBIX 3JIEMEHTOB (ILIEJIOYHBIE U MICIIOYHO3EMENbHBIE METAJIJIbI, TAJIOTEHBI, MHEPTHBIEC Ta3bl).
DJeMeHTbI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUABI U TUIAPOKCUIBL.

[lepnonnueckuii 3akoH. Ilepmoanueckas cucrema xuMu4yeckux »sieMeHtoB J[. .
MenneneeBa. Kopotkomepuognas u gnmuHHONepuonHas (opmbel Ilepuoanyeckoit cuctembl



xumuueckux sneMmeHToB [[. WM. MenneneeBa. Ilepuonasl u rpynmnbl. PU3HYECKUN CMBICTT
IIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI dJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbiX saep. W3orombel. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MEPBbIX 20 XMMUYECKUX 3JIEMEHTOB [lepuoanueckoi cucTeMbl
JA. N. MenneneeBa. XapakTepuCTUKA XUMUYECKOIO JJIEMEHTA II0 €ro IIOJOKEHUIO B
[Tepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS pauyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U MIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. J[. . MenzeneeB — y4€HbIN U TpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (momnsipHas u HETOJIsIpHAs ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUUECKHUX 2JIEMEHTOB. MlIOHHAas CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE  peakuuu.  IIporecchr
OKHCJIEHUS! U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

U3yueHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C pacTBOpaMHU KHUCJIOT M ILIEI0YEH, NPOBEIEHUE ONBITOB, WIUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM (TOpEHHE, PEAKIK Pa3I0KEHUs], COEAUHEHNS).

Meosicnpeomemmnuwie ceéazu

Peanu3anus MexnpeIMeTHBIX CBSA3€H MpPU U3YyUYEHWH XMMHUHU B 8 KJIacce OCYIECTBISETCA
yepe3 HCIHOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX MOHATHHA, Tak M IMOHATHH,
SIBJISIFOLIUXCSI CACTEMHBIMU JIJ151 OT/IETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC MOHATHS: HAay4dHBIA (DaKT, TUMOTE3a, TEOPHs, 3aKOH,
aHauM3,  CHHTE3,  KJaccu(UKalus,  MEePHOAMYHOCTb,  HAONIOJCHHE,  HKCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: MaTepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUYECKUI 3apsl, BEILIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHHE BEIECTBa, a3, (pu3nueckue BEIMYMHBI, €AMHULBI W3MEPEHHs,, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, apixanue, ouocepa.

I'eorpadusa: armoctepa, ruzmpocdepa, MHUHEpasTbl, TOPHBIE TMOPOABI, TOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4ecKasi peakuus

[lepuonnueckuii 3akoH. Ilepmoanueckass cucrema xumuyeckux »sieMmeHtoB J[. .
MenneneeBa. CTpoeHHE aroMOB. 3aKOHOMEPHOCTU B HW3MEHEHUU CBOMCTB XMMHUYECKHUX
JJIEMEHTOB NEPBBIX TPEX IEPUOMOB, Kalus, KajblLUs W UX COCOUHEHMH B COOTBETCTBUM C
MI0JIO’KEHUEM 3JIeMEHTOB B [lepuoinyeckoii cucteMe U CTpPOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHJbl XUMHUYECKOH CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTh CBOICTB BEIIECTBA OT TUINA KPUCTAIUIMYECKOM PEIMIETKH M BUAA XUMHUYECKOU
CBSI3U.

Krnaccudukanuss u HOMEHKIATypa HEOPraHWYECKUX BEIIEeCTB. XUMHUYECKHE CBONCTBA
BEILIECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHWYECKHX COCIMHEHUW, T€HEeTHYecKas
CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccugukamuss XUMUYEeCKUX PEaKIfil M0 Pa3IUIHBIM MPH3HAKaM (10 YUCIY W COCTaBy
YYaCTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY O3(PQeKTy, M0 H3MEHEHHIO CTEleHEeH



OKMCJIEHHUS XUMHMUYECKHX 3JEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTajau3aropa). DK30- U
9HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

ITonsatne o ckopocTy Xumuuecko peakuuu. IlonsTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusx. [loHsATHE O TOMOTreHHbIX M TIeTEpOreHHbIX peakuusax. llonsarue o
karanuze. llonarne o XxumuueckoM paBHOBecuu. @DakTOphl, BIUSIOLIME HA CKOPOCTb
XUMHUYECKOHN peaklUy U MOJ0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE PEAKLUHU, JJIEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBleHHE YPABHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCMOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OasaHca.

Teopust 27IEKTPONIUTUYECKON AUCCOUMALMHN. DJIEKTPOIUTHI M HENIEKTPOJIUThl. KaTnoHsl,
aHMOHBI. MeXaHW3M JUCCOLMALMM BEUIECTB C DPA3IMYHBIMA BHJAMU XHUMUYECKOW CBA3H.
Crenenp auccounanuu. CUIbHBIEC U CIIA0bIe SJEKTPOIIHUTHI.

Peakiun moHHOro OOMeHa. YCIOBHS MPOTEKAaHUS peakIMid MOHHOTO OOMeHa, TOJIHBIE U
COKpalI€HHbIE MOHHbIE ypaBHEHHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHH M COJIEH B CBETE
MIpEICTaBICHUA 00 3JIEKTPONUTUYECKOW aucconuanuy. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTie 0 runponn3e comen.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHUE C MOJEISMHU KPHUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METaUIOB M HeMeTaluioB (rpadura W anmasa), CIOXKHBIX BEHIECTB (XJIOpUla HaTpusi),
HCCJIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakuuu OT BO3ICHCTBUS pa3IMUYHBIX
(bakTOpoB, MCCIIETOBAHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MpolEcca AMCCOLHAINU
KHUCJIOT, Ieno4Yedl M cojeil (BO3MOXKHO HCIIOJIb30BAHME BHJEO MAaTEepUalioB), IPOBEIECHUE
OIBITOB, WJUTIOCTPUPYIOIIUX TMPHU3HAKK NPOTEKAHUS peakiuil MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BbIJEJIEHHE Tra3a, 00pa30oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLIMX IPUMEPHI
OKHCIINTEIbHO-BOCCTAHOBUTENIBHBIX pEakUui (TOpeHHE, pPEeaKUUu DPas3IoKEHMs, COEAVHEHNs),
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C IIOMOIIBIO KAauyeCTBEHHBIX DPEAKLMUM HAa HOHBI,
pelIeHne IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl u MX coeiMHEHUSA

OOmiass xapakrtepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
creneHn okucieHusa. CrtpoeHue U (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XuUMHUYECKHe CBOMCTBAa Ha INpuMepe Xjopa (B3aUMOJIEHCTBHE C MeTaulaMH, HeMeTalJaMH,
menoyamu).  Xsoposopopoa. ConsHas KHUCIOTa, XUMHUYECKHE CBOMWCTBA, IOJIyYyeHHE,
npuMeHeHue. JlelicTBre XJ1opa U XJIOPOBOAOPOJa Ha OPraHu3M uesoBeka. BakHelne XI0puabl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 537JeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOSHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCITIOpOJia M cepbl. AJUIOTPONHbIE MOIU(UKALUN KUCIOPOJa U cepbl. XUMUYECKHE CBOICTBa
cepsl. CepoBomopoj, cTpoeHue, (U3MUECKHE M XUMUYECKHE CBOWMCTBA. OKCHABI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHE M XUMHUYECKHE CBOMICTBa
(oOmme Kak MpeIcTaBUTENs Kiacca KUCJIOT M crneuuduyeckue). XHUMHUYECKHE pPEeaKluy,
JeKallie B OCHOBE MMPOMBIIUICHHOTO Croco0a MONydeHus cepHoil kucioTel. [IpuMeneHue
cepHOi KucsoTbl. CoM CepHOM KUCIOTHI, KAUeCTBEHHAsl peaklus Ha cynbdaT-uoH. Haxoxaenue
cepsl M €€ coequHEeHUH B npupoae. XHMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl
COCAMHEHUSIMH Cepbl (KHCIOTHBIE JOXAU, 3arpsA3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPAILECHHS.



OO6mrast xapakTtepucTuka djaeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHW OKUCIEHHUs. A30T, pacnpocTpaHeHHe B Mpupone, (uzuyeckue u
XUMHYecKkue cBoiicTBa. KpyroBopot a3ora B nmpupoae. AMMHaK, ero pU3HuecKue 1 XuMHUIeCKue
CBOWCTBa, MoyiyueHue u npuMeHerne. Com aMMOHUS, UX (GU3NUECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHHE,
¢usznyeckue M XUMHUYECKHE CBOicTBa (oOmMe Kak TMpeACTaBUTENsl Kiacca KUCIOT H
cneuududeckne). Vcnonap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolleld Cpebl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
O], 3arpsi3HEHUE BO3/yXa, MOYBBl U BOJOEMOB). Docdop, amIoTpomHbIe MOIUDHUKAIIAN
dochopa, ¢pusznueckue u xumuueckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopnas xucinora,
¢u3nueckue M XMUMHUYECKHE CBOWcTBa, nosyueHue. lcmonb3oBanue QocdaroB B kauecTBe
MUHEPAJIbHBIX YA0OPCHHH.

OOmast xapakrepucthka 53JeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTpPOSHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKHCIEHUS. YTIIEpOJl, aJUIOTPOIHbIE MOIU(UKALIUY, PAaCIPOCTPAHEHUE B
npupoze, pusmueckue U XUMUIecKue cBoicTBa. Axcopomms. Kpyrosopor yriepoaa B mpupoe.
Oxcunpl yriaepona, ux (pusnyeckre U XUMUYECKUE CBOWCTBA, JEWCTBUE HA JKUBbIE OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHEe. DKOJIOTMYeCKHe MpoOIeMbl, CBsI3aHHbIE ¢ oKkcuaoM yriepoaa (IV),
TUIIOTE3a IJI00ANBbHOTO MOTEIJICHUsl KIMMAaTra, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KUCIoTa U €&
coiM, uxX (uznyeckue M XMMHUYECKHE CBOICTBa, MOJydeHue M mnpumeHeHue. KauecTBeHHas
peaknus Ha  KapOoHar-MOHBL. ~ Vcmonmp3oBaHwe — KapOOHATOB B OBITY, MEAMIUHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35MCTBE.

[lepBoHayasibHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COCAMHEHHUSX Yriiepoja
(MeraH, 3TaH, ATWJEH, AaUETWIEH, 3TAaHOJ, TJMLEPUH, YKcycHas kuciora). [IpupoaHsle
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX INepepabOTKH
(OeH3uH), UX poJb B OBITY U MPOMBINIICHHOCTH. [ToHATHE O OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX:
KHpax, Oenkax, yrjieBoJaX — W HX pOJIM B JKU3HU 4YelloBeKa. MarepuaibHOE eIUHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4YeHHE U NPUMEHEHHE.
Coenunenuss kpemHust B mnpupozge. OOmue npencrtaBieHus o0 oxcuae kpemuus (IV) u
KpeMHUeBOM kuciore. CUIIMKAThl, UX UCIOIb30BaHUE B ObITY, B IPOMBILUIEHHOCTU. BaxkHeimue
CTPOUTENIbHBIE MaTepHaibl: KepamMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. IIpobiembl
0€3011aCHOr0 MCII0JIb30BaHUS CTPOUTENBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

u3yuyeHre o0pa3loB HEOPraHUMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKLWi Ha XJIOPUA-MOHBI M HAOJIIO/JEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaXkaromue (U3MUECKUEe U XUMHUYECKUE CBOMCTBA TaJOr€HOB M MX COCAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEpUAIOB), O3HAKOMIIEHHME C 0OpasllaMd XJIOPUIOB (TaJOT€HUIOB),
O3HaKomJieHHe ¢ oOpa3uamMu ceppl U €€ COECIUHEHUSIMH (BO3MOXXHO HCIIOJIb30BaHHUE
BUJEOMAaTEepHaoB), HaOdIofeHHWe Tpouecca OOyIJIMBaHUS — caxapa MOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHMCIIOThI, N3yYE€HHE XUMHUECKUX CBOICTB pa30aBiIeHHON cepHOU
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiu Ha Cynb(paT-uOH U HAOIIOJCHHE NpU3HaKa eé
IPOTEKAHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocopa W UX COCTUHEHUMH
(BO3MOKHO HMCIIOJIb30BAHNE BUAECOMATEPHAJIOB), 00pa3liaMH a30THBIX M POCHOPHBIX YIA0OpEHHIA,
NOJIy4eHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX peakUWid Ha HMOH aMMOHUS U ¢ocdaT-uOH U U3yYEeHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCIOTHI C MEAbIO (BO3MOXKHO



UCIIOJIb30BaHUE BUJEOMATEPHUAIOB), U3YUYEHHE MOJeNeld KpUCTAIMYECKUX PEHIETOK ajamasa,
rpapura, ¢yuiepeHa, O3HAKOMJIEHHE C TPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOras3a, MoIydeHue, COOUpaHue, pacro3HaBaHUe
U U3y4YEHUE CBOMCTB YIVIEKHUCIIOrO ra3a, IpOBEJCHHME KAueCTBEHHBIX PEaKUMi Ha KapOOHAT U
CWIMKAT-UOHBl M U3YYEHHE IMPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMJICHHE C MPOAYKIUEH
CWJIMKATHOM NPOMBIIUIEHHOCTH, PEIICHWE SKCIIEPUMEHTAJIbHBIX 3aj1au 1o Tteme «Baxueine
HEMETAaJUTbl U UX COCTUHEHUSD.

MeTa/uibl M UX COCAUHEHUS

OOmiasi xapakTepuUCTHKa XHMHYECKUX DIEMEHTOB — METAJJIOB Ha OCHOBaHHHM WX
nosio>keHus B Ilepnonnueckoii cucreMe xumuueckux 3iuemMeHToB /1. . MenneneeBa u cTpoeHus
atoMoB. CTpoeHue MeTayioB. MeTamnueckas CBA3b U METAJUIMUECKas KpUCTAJUIMYECcKas
peméTka. DJIEKTPOXUMHUYECKUN Pl HAnpsDKeHHM MeTaiwioB. Pu3Mueckue U XUMHUYECKUE
cBoiicTBa MeTayioB. OOuMe crnocoObl MoydeHus MeTauioB. [IoHATHE O KOPpO3WU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH32a) U
WX MPUMEHEHHE B OBITY M MMPOMBIILIIEHHOCTH.

[lenounble MeTaILIBL: TIOJIOKEHHUE B [leproanyeckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXkJAeHHE B mpupoje. OuU3nyeckue M XUMHUECKUE
CBOICTBa (Ha mpuMepe HaTpust U Kaus). OKCUIbI U THIPOKCHUIIBI HAaTpuUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUM.

[[{esrouHO3eMeENbHBIE METAJUIBI MarHui M Kajablui: mnojoxxkeHue B Ilepuoguueckoit
cucreme xumuyeckux snemeHToB JI. M. MeHneneeBa, CTpOo€HHE MX aTOMOB, HaXOXKJICHHE B
npupojae. OU3NYECKUEe U XMMHYECKUE CBOMCTBA MarHusg W KajblUs. BakHeilne coenuHeHus
KanbIus (OKCUM, TUAPOKCU, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunnil: nonoxenue B llepuogumyeckoit cucrteme xumudeckux siemeHtoB [ .
MeneneeBa, CTpO€HUE aToOMa, HAaXOXJeHUEe B npupoje. Pusnueckue U XMMHUYECKHUE CBOMCTBA
anmoMuHusL. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUAPOKCHA ATFOMUHUS.

Kene3o: mnonoxenue B Ilepuogumueckoil cucreme XuMHUECKUX diaeMmeHToB [[. U.
MeneneeBa, CTpOCHHE aToOMa, HaxoKJeHue B npupone. Gusndeckue U XMMHUYECKHE CBOMCTBA
xeneza. Oxkcupapl, Tuapokcuasl U coiu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
IOJIy4EHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMd METaJIOB M CIUIAaBOB, HUX (PU3NYECKHUMH CBOWCTBaMH,
M3YyYEeHHUE PE3yJbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJI30BAHHE BHUIEOMATEPHANIOB),
0COOCHHOCTEH B3aMMOJCHCTBHSI OKCUAA KaJbIMs U HATPHSI C BOJOW (BO3MOXHO HCIIOIH30BAHHE
BHUJICOMATEPHUAIOB), MCCIEAOBAHUE CBOMCTB XECTKOM BOJBI, MpoOIlecca TOPEHHs JKele3a B
KHCIOpoJe  (BO3MOXKHO  MCIIOJIB30BAaHME  BUAECOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEaKIMid Ha MOHBI: MArHUS, KaJbIUs, aJlOMUHMS, ITUHKA, kene3a (II) u xemesza
(III), meau (II), HaGmroieHNE W ONMMCAaHUE MPOLIECCOB OKpAIIMBaHUs IUIAMEHU MOHAMM HATpPUS,
Kalusl U KaJblidsg (BO3MOXHO HCIIOJIb30BaHKME BHAEOMATEpUANIOB), UCCIe0BaHHEe aM(pOTEPHBIX
CBOMCTB I'MJIPOKCUA aTIOMHUHMS U THIPOKCUAA LIMHKA, PEIICHUE SKCIIEPUMEHTAJIbHbIX 3a]a4 110
TeMe «BaxkHeiiline MeTasuibl U UX COSUHEHUS.

XuMus M OKpy:Kamolas cpeaa

BemectBa n Marepuansl B IOBCEJHEBHOM JKU3HM 4eJIOBEKA. be30IacHOe MCIOIb30BAHNE
BELIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momolp mpu XUMHUYECKHUX OXKOTax H
OTpaBJICHUSX.



XuMu4eckoe 3arpsisHeHNe OKpYsKaroleil cpebl (mpeaenbHas JoMyCcTUMas KOHIEHTpalus
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHN# 9KOJIOTHYECKUX IpooieM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3IloB MAaTePUAIIOB (CTEKIIO, CIIJIAaBbI METAJIOB, MOJIMMEPHBIC MATCPHUAIIBI).

Meostcnpeomemnuie ceéazu

Peanuzamus MexXnpeaMeTHBIX CBSA3EH MPU M3yuYeHUH XUMUU B 9 Kilacce OCyIIeCTBISETCS
4yepe3 UCMHOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHM, TaKk M TOHATHUH,
SIBJISIFOLUXCSI CACTEMHBIMU JIJIs1 OT/I€TbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecCTBEeHHO-HAYYHBIE TIOHATHS: HAy4YHBIM (akT, TUMOTe3a, 3aKOH, TEopus,
aHaiM3,  CHUHTE3,  Kiaccu(uKalus,  NEePUOJUYHOCTh,  HAOJIOJEHUE,  DIKCIIEPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOJIOTHS, MaTCPHUAITHI.

@dwuszuka: MaTepus, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaIMOAKTUBHOCTh, MOJICKYJa, OJJICKTPUYECKHH 3apsij, MPOBOAHUKH, MOJYIPOBOIHUKH,
IUDIIEKTPUKH, (DOTOIIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSHHE BEIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIUIaBbl, (U3UYECKHUE BEIHYUHBI,
€AMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COHIIE.

buonorust: doTtocunTe3, apixaHue, O6uocdepa, dKOoCcUCTEMA, MUHEpaJIbHBIC YIOOPEHHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHLHBIC BEIIECTBRA.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpPAIB, TOPHBIE IOPOABI, IOJIC3HBIE
HCKOMaeMble, TOIUIMBO, BOJIHbIE PECYPCHI

IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBbI
11O XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC pE3yJIbTAaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTHUTAKOTCA B XOJI€ 06yquH$1 XUMHUHN B €AUHCTBEC y‘Ie6HOI>i nu BOCHHTaTeHBHOﬁ NCATCIIBHOCTHU B
COOTBCTCTBUU C TpaI[I/IHI/IOHHBIMI/I pOCCI/II\/'ICKI/IMI/I COHI/IOKYJ'[BTypHBIMI/I nu I[}IXOBHO-
HpaBCTBeHHBIMI/I OEHHOCTAMU, HpHHfITBIMI/I B O6HICCTBC HpaBI/IHaMI/I nu HOpMaMI/I IIOBCACHUA U
CIIOCOOCTBYIOT IIPOILIECCAM CAMOIIO3HAHMUS, CAMOPA3BUTHS U COLIMAIIM3AIMN 00YYarOIIUXCS.

JIMYHOCTHBIE pE3yJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM TMO3UTHBHBIX [EHHOCTHBIX OPHEHTALMI W PACIIMPCHUE OIbITAa JEATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HacJICAUKO, ITOHMMAaHUA 3HAYCHUA XI/IMI/I‘{eCKOfI HaYKI/I B JKHU3HU COBpeMeHHOFO O6HleCTBa,
CIIOCOOHOCTH BJIAZETh JOCTOBEPHON MH(pOPMAIHMEN O MEPEIOBBIX JIOCTHKEHHIX U OTKPBITHIX
MHUPOBOM M OTEUECTBEHHOM XHMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOUCTBE
MHpa U 00IIeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHUS:

NPEJICTABICHNS O COLUHAIbHBIX HOPMAax M TMPaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHHUKATHBHOU KOMIIETEHTHOCTHU B 0OILLECTBEHHO II0JIE3HOM,
yueOHOUCCIIEIOBATEILCKOM, TBOPYECKOW M JAPYIMX BHAAX JEATEILHOCTH, TOTOBHOCTH K
pa3Ho0Opa3HOI COBMECTHOM 1EATENFHOCTH MPHU BBHIITOJHEHUN yUeOHBIX, O3HABATENbHBIX 3a/1a4,
BBITIOJIHCHUHN XHWMHWUYCCKUX BKCHepI/IMCHTOB, CO3JaHUHN yqe6HHx HpOGKTOB, CTpeMHeHHH K



B3aMMOIIOHMMAHUI0 ¥ B3aUMOIIOMOILM B NPOLIECCE 3TOW y4eOHOW IesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJEHUE M IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULMU HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBHUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUS O  BELIECTBE UM  XUMHUYECKOM  pEeaKlMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIME OCHOBY IS
MOHMMAHUS  CYIIHOCTM HAy4YHOM KapTUHbl MHpa, NPEACTaBIE€HHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3X 4YEJIOBEKa C NMPUPOAHOM CpPENOH, O POIU
XMMMH B ITIO3HAHUH 3THUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJyY€HUE HOBBIX 3HAaHMM 10 XHWMHUH,
HeoOXoauMble 11 OOBSCHEHUS HaOJI0IaeMbIX MPOLIECCOB U SIBICHUN, I103HABATENIbHOM,
MH(POPMALIMOHHON M YUTATEIbCKON KYJIBTYphI, B TOM YUCIIC HABBIKOB CAMOCTOSATEIILHOM paboTHI
C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JIHUTEpaTypoH, JOCTYMHBIMU TEXHMUYECKHMHU CpPEACTBAMHU
MH(OPMaLIMOHHBIX TEXHOJIOTHH;

UHTEepec K OOyYeHHMIO M TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
caM000pa30BaHMIO0, IPOEKTHON M MCCIE0BATENBCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmupoBaHus KyJIbTYPbI 310POBbA:

OCO3HAaHUE IIEHHOCTH JKHU3HM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3[0pPOBBbIM 00pa3 JKW3HU, OCO3HAaHME IIOCIEACTBUH U HENpPUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOSEHUSI alKOrojisi, HapKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH MpU OOpallleHMH ¢ XMMHUYECKMMH BELIeCTBaMHU B OBITY U peajbHOMN
KU3HY;

5) Tpy10BOr0 BOCIIUTAHHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHHUIO MpoQeccuil U TpyAa pa3IndHOIo pojia, yBaXEHHUE K
TpyLy M pe3yiabTaTaM TpPYNOBOM JAEATEIBHOCTH, B TOM 4YHUCIE HAa OCHOBE IPUMEHEHUS
IOPEIMETHBIX 3HAaHMM 10 XWUMHM, OCO3HAaHHBIM BbIOOp WHIMBUAYAIBHOW TPAaeKTOPUU
IPOJOIDKEHHUs 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, ycrmemHoil npodeccuoHanbHON AEATENbHOCTH U
pa3BUTHA HEOOXOAUMBIX YMEHHN, TOTOBHOCTh aJallTUPOBATHCS B MIPOPECCHOHATILHOMN Cpeie;

6) IKOJIOTHYECKOT0 BOCIIUTAHUS:

9KOJIOTMUYECKHU 1I€JIECO00pa3HOe OTHOILEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMIIE,
OCHOBE €€ CYIIECTBOBaHMS, NOHUMAaHHUE IIEHHOCTU 3JI0pOBOTO M Oe3omacHoro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PHU3MUECKOMY U ICUXMYECKOMY 30POBbIO,
OCO3HAHWE LIEHHOCTH COOJIIOJICHUS MPABIJI OE30MacHOTO MOBEICHHSI TIpU padoTe ¢ BeUlecTBaMH,
a TaKKE B CUTYalUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4daeMble NMPH HM3YyYEHUH XUMMH, Ui PeIIeHHS
3a]1a4, CBSI3aHHBIX C OKPY>KAIOIIEN IPUPOIHOM CPENOH, /Ul TIOBBILIEHNS YPOBHS 3KOJIOIMUECKON
KYJIbTYpBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTeH MX perIeHus
IIOCPEACTBOM METOJIOB XMMUHU, IKOJIOTMYECKOTO MBILUIEHUS, YMEHHUS PYKOBOJCTBOBATHCSI UM B
[TO3HABATEJIbHOM, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METAINPEIJMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPE3yJIbTAaTOB BBIIEISIOT 3HAYMMBIE I (OPMHUPOBAHUS
MHUPOBO33PEHUS OOLCHAYYHbIE MOHATHS (3aKOH, TEOpHs, NPUHIMII, TUIoTe3a, (Pakt, cucrema,
npoliecc, HKCIEPUMEHT U JIpYroe.), KOTOpble MCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX yUEOHBIX
IpeaMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUI M3 3TUX MPEIMETOB (OPMHUPOBATH NPEACTABICHUE O



LEJIOCTHOW HAy4YHOW KapTHHE MHpa, U yHHBEpCalbHblE Yy4eOHbIE NEHCTBUS (TI0O3HABATEIbHbIE,
KOMMYHHKATHBHbBIC, PETYJATUBHBIE), KOTOpble 00ecnedrnBarOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITETFHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOU eI TeNbHOCTH.

Ilo3naBaTe/bHBbIE YHHBEPCAJIbHBbIE Y4eOHbIE 1eiicTBUS

ba3oBble Jiorn4eckue 1eMCcTBUA:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUSI TIPU OCBOCHHHM 3HAHHM:
pacKpbhIBaTh CMBICII XUMHUYECKHX TOHSTHH (BBIACISTH HMX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHATUSMU), UCIIONb30BATh MOHATHUS AJI1 OOBACHEHUS
OTHENbHBIX ()aKTOB M SBJICHUH, BBHIOMpPATh OCHOBAHHMS W KPUTEPUH IS KiaccU(UKALUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIIUil, yCTaHABIUBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U
MeX1y OOBEKTaMHU U3YyUEHUs, CTPOUTH JIOTHUECKUE PACCYX ACHUS (MHAYKTUBHbIC, AeTyKTUBHBIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI U 3aKJIFOUCHHUS;

YMEHHE MPUMEHATh B MPOIECCE MO3HAHUS MOHATUA (IIPEAMETHBIE U METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICTH, HCIIOJB3yeMble B XHUMHUHU, MPEOOpPa30OBHIBATH IIIMPOKO
MPUMEHSIEMbIE B XUMHUHU MOJCIIbHBIC MPECTABICHUS — XUMUYECKUNA 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMylia M ypaBHEHHE XHMHUYECKON peakuuu — MpH pPELlIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/Jady, C Y4YETOM OTUX MOJENBHBIX MPEJICTaBICHUNA BBIABIATE U
XapaKkTepu30BaTh CYIIECCTBEHHBIC MPU3HAKH H3yYaE€MBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKUX PEaKIHid, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B U3YUAEMBIX IMPOIIECCAX U SBJICHUSX.

Ba3oBble uccienoBareibCKue AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA IMO3HAHUA, a
Takke B KayecTBE OCHOBBI Uig (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHU3AIMH U TPOBEACHHUIO YUYEHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 XOA0M IPOIIecca, CAMOCTOSTENILHO IPOTHO3UPOBATH €T0
pe3yabTaT, (GopMyJIupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM IMPOBEAEHHOTO OIIbITa,
WCCJICTIOBAHMSI, COCTABIIATh OTUET O IPOACIAaHHON padoTe.

Pa6ora ¢ undopmanueii:

yMEHHE BBIOMpaTh, aHAJTM3UPOBATh U HHTEPIIPETUPOBATH HHOOPMAIUIO PA3TMUHBIX BUIOB
1 (OpM MpE/ICTaBICHUS, MTOTyYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB (HAyYHO-TIOMYJISpHAS TUTepaTypa
XUMHUYECKOTO COJIep)KaHus, CIpaBOYHbIE TMocoOus, pecypchl HWHTepHeTa), KpUTHYECKU
OLICHMBATh MIPOTUBOPEUNBYIO M HEJOCTOBEPHYIO HH(OPMAIIUIO;

yYMEHHE TPUMEHSTh Pa3INuHbIe METObI U 3aIPOCHI MPHU MOUCKE U 0TOOpE MHPOPMAINH U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOMMBIX ISl BBITTOJIHEHUS] YUECOHBIX U MTO3HABATEBHBIX 3a/1a4
ONpeNeNnE€HHOr0 THIA, MPHOOPETEHUE OmbITa B OOJACTH HCIOIB30BaHUS WH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTH, OBJIQ/ICHHE KYJIbTypOH aKTUBHOTO MCIIOIB30BAHUS PA3TMIHBIX
MMOMCKOBBIX CHCTEM, CaMOCTOSITEILHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MpeACTaBICHUS
nHbOpMallMl U WUTIOCTPUPOBATH peEIlaeMble 3a/ladyll HECJIOKHBIMU CXEMaMH, JharpaMMaMu,
apyrumu opmMamu rpaduKu ¥ ©X KOMOUHAIIUSIMU;

yYMEHHE HKCIIONb30BaTh U aHAIM3HPOBATh B Mpolecce Y4eOHOM W HCCIIeqoBaTeNbCKON
JesTeNbHOCTH UH(OPMALIUIO O BIUSHUY MPOMBIIUIEHHOCTH, CEJIHCKOTO X031UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaloIeh MPUPOTHOM CPEIbI.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeCTBUS:



YMEHHUS 3aJlaBaTh BOMNPOCH (B XoJe auaimora W (WiIM) JUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMoli  TeMbl, (OPMYJIHPOBATh CBOM NPEJIOKEHUS OTHOCHUTEIBHO BBITOIHCHHUS
MpeIOKEHHON 3a1a4H;
YMEHHUS TPECTABIIATH MONyYCHHBIC PE3YJIbTAThI TO3HABATEIBHOMN JACSITETLHOCTH B YCTHBIX
M THUCHMEHHBIX TEKCTax; JeNaTh MPE3CHTAIMI0 pPE3yJbTAaTOB BBITIONHEHUS XHUMUYECKOTO
JKCTepUMeHTa (71ab0paTOPHOTO OMbITa, JTAOOPATOPHOM PabOTHl MO HCCIETOBAHUIO CBOWCTB
BEILIECTB, Y4€OHOTO MTPOCKTA);
yMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IMO3HABATENIbHOMN U
UCCIIEIOBATENLCKOM NIEATENbHOCTH MPU PEUICHHHM BO3HUKAIOIIMUX MPOOJEM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COTJACOBAaHUS MO3MIMKA (00CYX)AEHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIMSA COBMECTHBIX JCHCTBUM, OMpe/le]IeHne KPUTEPUEB TI0 OLIEHKE KayecTBa
BBHITIOJTHEHHOW PabOTHI U IPYyTHE).
PeryisiTUBHBbIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBHUSL:
YMEHHE CaMOCTOSITENIFHO ONPEACIATh IEIH JESTeIbHOCTH, IaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpPATH
HanOosiee 3G (dEeKTUBHBIE CHOCOOBI  peIICHHWs YYeOHBIX H  [MO3HABATENIbHBIX  3ajad,
CaMOCTOSITENTFHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEIONKEHHBIH alTOPUTM IEHCTBHM MpHU
BBITIOJTHEHUH 3aJaHUil ¢ Y4ETOM TMOJyYeHHUS HOBBIX 3HAHUKW 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX W PEAKLUIX, OLIEHUBATh COOTBETCTBHE MOJIYYECHHOTO pe3yJIbTaTa 3asBICHHOW LN,
YMEHHE HCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPEJiaracMble B YCIOBUH 3a/IaHHA.
MNPEIMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOGHUIO O00S3aTENBHOTO COJEpKaHus,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHOil pabodeld mTporpaMMoil, BBIIEISIOT: OCBOCHHBIE
OoOydJarolMMUCS Hay4HbIE 3HAHHS, yYMEHHS W CIOCOOBI JEHCTBUH, CHEU(PUUESCKHE IS
MpeIMeTHONW o0macTh «XUMHUS», BUIBI ACSITEILHOCTH TO TMOJTYYSHHIO HOBOTO 3HAHHUSA, €ro
WHTEPIIPETAINN, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CHTYAIIHSIX.
K xonmy oOydenust B 8 kijacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTh Y OOYJAFOIINXCS YMEHUMN:
®  PACKpPBIBATh CMBICII OCHOBHBIX XUMHYCCKHX ITOHSATHI: aTOM, MOJIEKYJIa, XUMUICCKHMA
JJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAs U
HEOJTHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHTENbHAs aTOMHAas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHAs Macca, MaccoBass JOJS XHUMHYECKOTO
JJIEMEHTAa B COEIMHEHHH, MOJISIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPHIIATEIIEHOCTh, CTETICHh OKUCIICHUS, XUMHUYECKas peakIus, KiacCcu(puranus
peaKIuii: peakiy COeANHEHHS, PEaKIH Pa3JIOKEeHUs, PEaKIINU 3aMEICHNUsI, PEaKIUn
oOMeHa, 2K30- U SHJIOTCPMHUECKHUE PEaKIUU, TeIUIOBOM A3 (PeKT peakuuu, SApo aroma,
JJIEKTPOHHBIN CIIOM aroma, aToMHasi opOuTanb, pajlyc aromMa, XUMHUYEcKas CBS3b,
MOJISIpHAsl U HEMOJSpHAsi KOBAJIGHTHAsl CBSI3b, MOHHAs CBSA3b, WOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsI BeIeCTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE;
®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATHH W MPUMEHSTH 3TH
TIOHSITHS TIPU OMMCAHUY BEIECTB U X MPEBPAICHHIA;

®  JCIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (OPMYN BEIIECTB H
YPAaBHEHUN XUMHUYECKUX PEAKIIU;

® OmpefensiTh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHUSAX, CTCHCHb
OKHUCIICHUSI DJIEMEHTOB B OWMHApHBIX COCIMHEHUSX, MPHUHAICKHOCTh BELIECTB K



onpeAenéHHOMY KJaccy COEOMHEHMH 1o QopmyiaMm, BHJ XHUMHUYECKOW CBSI3U
(KOBaJIeHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBaTh cMmbich [lepuonnyeckoro 3akona J[. M. MenneneeBa: 1eMOHCTPHUPOBATH
MOHMMAaHHUE TEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nonoxkeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHs, 3aKOHa ABOraipo;

ONMCHIBATH M XapakTepu3oBaTh TabmuuHylo (opmy Ilepuognueckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHasg noiarpynmna (A-rpymma)» u
«mobounass moarpynmna (b-rpymma)», Mameie W OoNbIIME TEPHOIBI, COOTHOCHUTH
0003HayYeHus, KoTopble UMeroTcsl B Tabnuue «llepuoguueckas cucteMa XUMHUECKUX
anemenToB [[. Y. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKaAMH CTPOEHHUS aTOMOB
XMMHAYECKHX 3JEMEHTOB (COCTaB MW 3apsia sapa, oOInee YHCIO BJIEKTPOHOB U
pacrpeielieHue UX 110 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKUE AJIEMEHThI, HEOPraHMYECKHUE BEILEeCTBA, XUMUYECKUE
peakuuu (10 YHUCIy W COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
apdexry);

XapaKTEePHU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB,  MOATBEpXkJas  OMHCAHUE [PUMEPaMU  MOJIEKYJISIPHBIX  YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBAaTh CBOICTBA BELIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX TPEBPALICHUH B Pa3IMYHBIX YCIOBHSX;
BBIUNCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJII0 XUMHUYECKOT0 3JIeMEHTa 1o (opMyJie COEAMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMHUYECKOM peakluu;

MPUMEHSITh OCHOBHBIC OIIEPAIMU MBICIHTEIBHOW NEATETPHOCTH — aHalN3 U CHHTES,
cpaBHEeHHE, 0000IIeHNe, CUCTEMATH3AINI0, KIacCU(DUKAINIO, BBISIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBS3€H — JUIs M3yYEHHUs CBOWMCTB BEIIECTB M XMUMHUYECKHUX pEaKiui,
€CTeCTBCHHO-HAyYHble ~ METOAbl  TO3HAaHUS  —  HaOJIOJeHWEe,  HM3MEpEHHe,
MO/JIeIMPOBAaHUE, IKCIIEPUMEHT (peasibHbI U MBICIICHHBIH);

cleoBaTh IpaBWJIaM MOJb30BaHUS XUMHUYECKOM TMOCyJoM U 1ab0paTOpHBIM
000py/ZI0BaHUEM, a TaK)KE IpaBHJIaM OOpalIEHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU O BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOIYUYEHHIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOAA WU KHUCIOPOA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENEIEHHON MacCOBOM J0JIEH PAaCTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
U TIPOBOJIUTH XMMHUYECKHE SKCIIEPUMEHTHI MO PaClO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHCJIOT C TOMOILBIO UHIMKATOPOB (JIAKMYC, (heHOI(PTaTeHH, METUIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kJjacce MpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYHAIOIIMXCS YMEHHHA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHUYECKUM AJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULIATELHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas pPEaKius, XUMHUYecKas
CBSI3b, TEIIOBOM 3((EKT peakluuu, MOJb, MOJSPHBIH 00BEM, pacTBOP, JIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAss JUCCOLMAlMsA, peakMM HOHHOro OOMeHa,
KaTaJn3aTop, XHWMHYECKOe paBHOBecHe, OOpaTuMble U HEOOpaTUMbIE pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  OKHCIUTENb,  BOCCTAaHOBUTEID,
OKHUCJICHUE U BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEpPHOCTb, XHUMHUYECKas CBS3b



(KoBaJIeHTHasi, MOHHAas, MeTa/IM4yeckas), KpUCTAJUIMUecKas peméTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKUuHu, TMPEeeibHO JOIyCTUMAs
koHueHTpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TMMOHATUA U MPUMEHSATH 3TU
MOHSTHS TIPHU OMKUCAHUU BEIIECTB M UX MPEBPAIICHHIA;

UCIOJb30BaTh XHMMHUYECKYI0 CHMBOJHKY [UIsl COCTaBIE€HUS (OpPMYN BEIIECTB H
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

ONpENENATh BAJIEHTHOCTh W CTENEHb OKHUCJIEHHS XUMHUYECKUX DIIEMEHTOB B
COCIMHEHMSIX PA3JIMYHOTO COCTaBa, IMPUHAJUIKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCYy COEIMHEHMM 1O (opMyiam, BUJ XUMHYECKOW CBSA3M (KOBaJEHTHasi, MOHHAS,
METaJUIMYeCcKasi) B HEOPraHMYECKUX COCMHEHUSX, 3aps HOHA [0 XUMHUYECKOU
dbopmyne, xapakTep Cpellbl B BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COCIUHEHUM, THUII
KPUCTAJUTMYECKON penIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanyeckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHUE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy Ilepuoanueckoit
CHUCTEMbl XMUMHUYECKUX OHJIEMEHTOB: pa3iu4aTh MOHATHS «TJaBHas noarpymma (A-
rpynna)» u «mobounas moarpymmna (b-rpymma)», mampie U OONbIIME TMEPHOJBI,
COOTHOCUTh O00O3HAYEHHS, KOTOpPhIE HMEIOTCS B MEPHOAMYECKON Tadiuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsn sapa, o0IIee YUCIIO JIEKTPOHOB U PACTIPEICIICHUE UX T10 AJIEKTPOHHBIM CJIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTH B MW3MEHEHHH CBOWMCTB JJEMEHTOB M HX
COEIMHEHHM B IpeJesiax MalbIX MMEePHOJO0B U IJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHMYECKHE BEIEeCTBA, XUMUUYECKUE
peakiuu (10 YHMCIYy M COCTaBY YYacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILIOBOMY
3¢ dekTy, Mo U3MEHEHUIO CTETICHEeH OKUCIICHUS XUMHUECKHUX JJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOmME W crHenu(UUecKrue XUMHYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl OMMMCAHUE TTPUMEPAMH MOJICKYJISIPHBIX U
WOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

COCTaBJISITh YPaBHEHHSI IEKTPOIUTUIECKON JUCCOIUAIMH KUCIIOT, MIeJIoueit U ColeH,
MOJIHBIE U COKpAUIEHHBIC YPaBHEHUs peaklUii HOHHOrO oOMEeHa, YpaBHEHHs peaklui,
MOATBEPKJAIOIIUX CYIIECTBOBAHME TI'€HETUYECKOM CBS3M MEXJy BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA TOCPEICTBOM
COCTAaBJICHHSI DJICKTPOHHOTO OaJlaHCca dTUX PEaKIIUii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTHU OT WX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX TTPEBPAIICHUIA B Pa3JIMUHBIX YCIOBHSIX;

BBIUHCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO dJIeMeHTa 10 (GopMyJie COSAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIUY;

coONroAaTh TMpaBWiia TOJIb30BAHMS XMMHUYECKOW TMOCyJoM U J1ab0paTOpHBIM
o0opysoBaHHEM, a TakKe MpaBWIa OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYYCHHIO
Y COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);



MIPOBOJIUTh PEAKLMHU, MOATBEPKAAIONINE KAaUECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IMyTEM XJIOpHA-, OpoMuI-, HOAMI-, KapOoHaT-, (ocdar-,
CWJIMKAT-, Cynb(}ar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHS M HOHBI HM3yYEHHBIX
METAJNIOB, IPUCYTCTBYIOIINE B BOJHBIX paCTBOPaX HEOPTaHUUECKUX BEIIECTB;
MIPUMEHATh OCHOBHBIEC ONEPALMH MBICIUTEIBLHON JEATENBbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0000IEHHE, CHCTEMAaTH3allhi0, BBIABICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEIIECTB W XMMHUYECKHX PEaKILHil, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAaHMS — HAOJIOJIEHHe, W3MEPEHHE, MOJICIUPOBAHHE,
AKCTICPUMEHT (PEaIbHBIM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB
Ne HanmeHnoBaHue pa3ne/ioB JJIeKTPOHHBIE
KouTtpoJbHbIe IIpakTHyeckune
M TeM NPOrpamMMel Bcero (mudposbie)
padoThI padoThI
1| oOpa3oBaTe/ibHbIE
/ pecypchl
n
Paszgea 1. IlepBoHayaibHbIe XUMHUYECKHE TIOHATHS
Xumus — BakHasi 001acTh
11 €CTEeCTBO3HAHMS U 5 ) bubmuoreka [JOK
' MPAKTUYECKOU IEATEIHOCTH https://m.edsoo.ru/7f41837¢
YeJlIoBeKa
12 BeirtecTBa 1 XUMUU€ECKHE 15 1 Bbu6mmoreka [JOK
’ peaknuu https://m.edsoo.ru/7f41837¢
Hroro no paznemny 20
Pa3znen 2. BaxxHeiinue npeacTaBuTe/ il HEOPraHUYeCKUX BelleCTB
21 Boznyx. Kucnopon. 6 bubnuorexa LIOK
' [TonsTre 06 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopon.Ilonstue o g 1 bubnuoreka [IOK
' KHCJIOTaxX U COIAX https://m.edsoo.ru/7f41837¢c
3 Boga. PactBopsl. [lonstue 5 | | bubnuorexa LIOK
' 00 OCHOBaHHSX https://m.edsoo.ru/7f41837¢c
24 OcCHOBHBIE KJIaCCHI 1 1 1 bubnuorexa [JOK
' HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. Ilepunoanuecknii 3axoH u [lepuognyeckas cucrema xumndeckux 3j1eMeHToB /I. . MenneseeBa. CTpoeHne aToMOB.

Xumuueckas cBsizb. OKHCJINTENbLHO-BOCCTAHOBHUTE/IbHbIE PC€aKIuu




[Tepuoanueckuit

11 3aKOH U . bubmnoreka LIOK
[Tepuonuueckas https://m.edsoo.ru/7f41837¢
crucreMa
XHUMHYECKUX deMeHTOB JI. M.

MenpeneeBa. CTpoeHue aroma
XuMHU4ecKas
39 — 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIINU
Bbu6moreka [JOK
Hroro mo pasaerty 15 https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpems 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KUIIACC

Kouun4vecTBO yacoB DJIeKTPOHHBbIE
HaumenoBaHue pa3jae/ioB 1 (uudposbie)
Ne KoHnTpoabHbI IIpakTHyeckn
/ TeM NPOrPaMMBbl Bcero o0pa3oBare/ibHbIE
nn € paboThI € padoThI
pecypchbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIMU
11 [ToBTOpeHue u yrnyoneHue 3HaHUN 5 | bubnuoreka [IOK
) OCHOBHBIX pa3JIeJIoB Kypca 8 Kiiacca https://m.edsoo.ru/
71412636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [TOK
) peakiui https://m.edsoo.ru/
71412636
DIEeKTPOIUTUYECKAs bubnmoreka [TOK
1.3 8 1 1
aucconuanusg. XuMHU4decKkue https://m.edsoo.ru/
peaKkIiu B pacTBOpax 11412636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M BX COeIMHEHUS
21 OO01as xapakTepucTUKa XUMHUYECKUX 4 | bu6mmorexa [IOK
' sneMeHToB VIIA-rpynmbl. ["aioreHst https://m.edsoo.ru/
71412636
OO0m1as XxapaKTepruCcTUKa XUMHIECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 brbmmorexa HOK
' py P https://m.edsoo.ru/
COCOIMHCHUA 7412636
OO61as xapakTepuCcTUKa XUMHUUECKUX
23 aneMeHTOB VA-rpymmsl. A3ot, pochop u 7 1 brbamorexa HOK
' DYTHIBL. ’ P https://m.edsoo.ru/
X COCINHCHUS 7412636
OO6m1as XxapakTepruCTUKa XUMHUECKUX
24 snemeHToB [VA-rpynnsl. Yrinepon u 8 1 2 brbamorexa HOK
' . py ' poaL https://m.edsoo.ru/
KPEMHHI W UX COCTUHEHUS 7412636




Hroro no pazneny

25




Pa3zgen 3. MeTa/sIbl M HX COeINHEHUS

3.1 OO01ue cBOMCTBAa METAJIIIOB 4 buGnuorexa LIOK
https://m.edsoo.ru/
7141a636

3.2 Bakneimnme MeTamisl 1 UX COETUHEHUS 16 bubmorexa LIOK
https://m.edsoo.ru/
71412636

Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
bu6mmoreka 1IOK

4.1 BemectBa 1 MaTepuansl B )KM3HU YeJIOBEKA 3
https://m.edsoo.ru/
71412636

Hroro no pazneny 3
PesepsHOEe BpeMst 3 bubnnorexa LIOK
p p https://m.edsoo.ru/
71412636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauvecTBo 4acon DJIeKTPOHHbIE
Ne Jara nupposbie
Tema ypoka KoHTposbHBbI IIpakTHyecku
Bcer U3y4eH o0pa3oBaTe/ibHbIE
e padoTbl e padoTbl
n 0 usi pecypcebl
/
n

) [Ipenmer xumuun. Pons xumun B 1 but6mmoreka [IOK
YKU3HM uesioBeka. Tena v BemiecTBa 04.09.2023 https://m.edsoo.ru/ff0d210¢

) IlonsTHE O MEeTOIaX MO3HAHUS B 1 bubmuoreka [IOK
XUMUH 07.09.2023 https://m.edsoo.ru/ff0d227¢
[IpakTnueckast pa6ora Ne 1

3 «IIpaBuia paboTsl B 1abopaTtopuu u 1 1 bubnmnoreka [IOK
MPUEMBI 14.09.2023 https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ J1abopaTOpHbIM
000pyI0BaHUEM»

4 YucTele BemecTBa U CMECH. 1 bubmuoreka [IOK
Crioco0rl pa3zeneHust cMmeceit 18.09.2023 https://m.edsoo.ru/ff0d26ca
[IpakTuueckast pa6ora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorexa [OK

8 . prIvMiEP 21.09.2023 https://m.edsoo.ru/ff0d28¢c8
OYUCTKH TIOBAPEHHOW COJIN)»
but6mmoreka [JOK
6 DOU3NUEeCKUE U XUMUYECKHE SBJICHUS 1 25.09.2023 hitos://m.edsoo. ru/f0d28c8
7 ATOMBI 1 MOJICKYJIbI 1 buGmorexa HOK
Y 28.09.2023 https://m.edsoo.ru/ff0d2a6¢c

2 BemectBa MOJIEKYIIIPHOTO U 1 72.10.2023 bubmuoreka [IOK
HEMOJIEKYJISIPHOIO CTPOCHUA o https://m.edsoo.ru/ff0d2a6¢c

bubnuoreka [JOK

9 [IpocTeie U c0KHBIE BENIECTBA 1 5.10.2023 hitos://m.edsoo. ru/f0d2bes




XUMHUYECKUE IEMEHTEI. 3HAKU

butmmoreka [JOK
10 XUMHUYECKHUX DJIICMEHTOB. 9.10.2023 hits://m.edsoo.ru/f0d2a6c
OTHOCHUTENIbHASI aTOMHAs Macca.
bubnunorexa LIOK
11 3 ) 12.10.2023
AKOH MOCTOSHCTBA COCTAaBa BEIIECTB httos://m.edsoo. r/ff0d2eae
X .
12 UMHUUYECKUE POPMYJIbI 16.10.2023 bubmuoreka [LIOK
OTtHOcuTENbHAs MOJIEKYJISIPHAs Macca. https://m.edsoo.ru/ff0d323¢
13 MaccoBast 1011 XUMHYECKOTO 19.10.2023 but6mmoreka [JOK
3JIEMEHTa B COeIUHCHUU https://m.edsoo.ru/ff0d350c
14 BaneHTHOCT aTOMOB XMMHUYECKUX bubnuoreka [JOK
3JIEMEHTOB 23.10.2023 https://m.edsoo.ru/ff0d2eae
CocraBiieHne XUMHYECKUX (OpMyII
15 OMHAPHBIX COEAUHEHUI IO bubnmorexa LHOK
P s 26.10.2023 https://m.edsoo.ru/ff0d2eae
BAJIEHTHOCTH
16 ATOMHO-MOJIEKYJIIPHOE YUEHHUE buGnnorexa [IOK
YIp Y 23.10.2023 https://m.edsoo.1u/ff0d350c
17 3aK0H COXpaHEHUS MaCCEI bubmmorexa [IOK
p https://m.edsoo.ru/ff0d350¢
18 XUMHAYECKHE YpaBHECHUS buGnnorexa [IOK
yp https://m.edsoo.ru/f0d3f34
19 Tunel XUMHUYECKUX peaKkIui bubmmorexa [IOK
peartt https://m.edsoo.ru/ff0d3f34
20 KomuuectBo BemecTBa. Moib. bu6nunoreka LIOK
Momnspras macca https://m.edsoo.ru/ff0d5230
” Boruncnenue no ypaBHeHUSIM Bbu6mmorexa [LIOK
XUMHUUYECKUX PEAKLIUI https://m.edsoo.ru/ff0d3f34
22 O00011IeHNE ¥ CUCTEMATH3ALIS buGnnorexa [IOK

3HAaHUN

https://m.edsoo.ru/ff0d40c4




Kontponbnast padota Nel o teme

but6mmoreka [JOK

23
«BemlecTBa 1 XUMUYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
Kucnopon — aneMeHT u nmpoctoe
24 BemiecTBo. Ilonydenue u puzndeckue bubamorexa HOK
Hlv ) y https://m.edsoo.ru/ff0d448e
CBOMCTBa KHCIIOPO/a.
XHUMHYECKHE CBOMCTBA KHCIIOPOIa
25 (peaklMy OKHUCIIEHUS, TOPEHUE) bubmmorexa [OK
peaxtl » TP ’ https://m.edsoo.ru/ff0d4614
[TonsiTne 06 okcumax
2% [TpakTuueckas PaboraNe3 bu6muoreka [IOK
«IlomydeHnne KuCIOpoia U U3yyeHue https://m.edsoo.ru/ff0d4ae2
€ro CBOMCTBY
bubnuoreka [JOK
27 O3oH. Amotpo cioponaa
H AJUIOTPOTIHA KHEIOPOA https://m.edsoo.ru/ff0d497a
)% Boznyx u ero cocras. 3amura bubmuoreka [TOK
aTMoc(epHOro BO3IyXa OT https://m.edsoo.ru/ff0d4790
3arpsi3HEHUS
bubnuoreka [JOK
Bonopoa — snemMeHT u npocroe
https://m.edsoo.ru/ff0d4dd0
29 BelecTBo. Haxoxnenue B npupoze.
- but6mmoreka [{OK
OIyHeHHe BOLOpoad https://m.edsoo.ru/ff0d4ddo
30 du3NYeCKre U XMMUYECKHEe CBOMCTBA bubnuorexa [IOK
Bosopoaa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
2 I1
3 OITHE © KHCIOTAx 1 coIx https://m.edsoo.ru/ff0d50d2
[IpakTuueckast pa6ora Ne 4 o Teme
32 «ITonyuenne u cobupanue BoI0POIa bubmorexa TIOK
Y . P AOPOAS, https://m.edsoo.ru/ff0d4142
M3Yy4YeHUE ero CBOUCTBY
3 ModsipHblii 00bEM Ta30B. 3aKOH bu6nuorexa LIOK
ABoraznpo https://m.edsoo.ru/ff0d542e
34 Brranciienus 00bEMa, KOJIMYSCTBA but6mmoreka [JOK




BEIIIECTBA T'a3a 110 €r0 H3BECTHOMY
KOJIMUYECTBY BEILIECTBA WM 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruuciesus o0bEMOB ra3oB o

35 YPaBHEHUIO PEAKIIMH Ha OCHOBE bubmorexa HOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHHUH ra30B
Bopa. Metoasl onpeaeneHus
36 COCTaBa BOJIbI- CUHTE3 U aHaJIN3.
Bona B
MIPUPOJIE U CIOCOOBI OYMCTKH BOJIBI.
du3NYeCKre U XMMUYECKHEe CBOMCTBA bubnuorexa [IOK
36
BOJIBI https://m.edsoo.ru/ff0d587a
37 CoctaB ocHoBanwuil. [lonstue 06 bubmmoreka [IOK
HMHJUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBopuTes.
38 HackbliieHHbIe 1 HEHACBHIIIIEHHBIC bubmuoreka [IOK
pactBopbl. MaccoBas 101 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
MaccoBas 10151 paCTBOPEHHOTO
39 BEIIIECTBA
[TpakTuueckas padota Ne 5 o Teme
40 «IIpuroToBiieHrE PACTBOPOB C bubnmoreka [IOK
ONpeAeIEHHON MacCOBOU 10J1EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA
41 [ToBTOpeHUe 1 06001IIEHNE TIO TEMaM
«Kucnopoa.Bogopon. Boga»
4 KonTponbhast pabora Ne2 o teme bubnnoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
43 Oxkcuppl: cocTaB, KiIacCu(UKAIINS, bu6nunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[Tony4yeHnue nu XuMHYECKHE CBOMCTBA

44 KHCJIOTHBIX, OCHOBHBIX U bubmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEPHBIX OKCHIOB
45 OcHoBaHHUS: COCTaB, KJIaCCU(DUKAIINS, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
46 [TonyueHue n XMMUYECKHE CBOKMCTBA bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
47 Kucnotsr: cocraB, knaccudukanms, but6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
43 [TosnydyeHne u XUMHYECKUE CBOWMCTBA bubmuorexa [LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIaTypa,
49 cnocof(ibll) OJI ‘I)CHI/Iﬂ XI/IMI/I‘I}CIIC)KI/IC bubmorexa [IOK
N Y ’ https://m.edsoo.rw/
chomcTsa 00ad9474
[IpakTnueckas pabora Ne 6. Pemenue
50 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [IOK
«OCHOBHBIE KJTACCHl HEOPTAaHUUECKHUX https://m.edsoo.ru/
COEIMHEHUI 00ad9b7c
51 I'eneTnueckas cBsSI3b MEXKIY bubnnoreka [IOK
KJIacCaMU HEOPTAaHUYECKHUX https://m.edsoo.ru/
COCTHHEHUI 00ad9a50
O06o011eHre U cUCTeMaTU3aIUs bubmuoreka [IOK
52 .
3HAHUM https://m.edsoo.ru/
00ad9cb2
Kontponbnast pabota Ne3 o teme
" bubnuoreka [IOK
53 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
o https://m.edsoo.ru/
COCTMHEHUI 00ad9ela
[TepBbie mOMBITKY KiIaccupuKaIum
P ¢ bubmmoreka 1IOK
54 XUMHUYECKUX 3J1eMeHTOB. [loHsiTHE O

rpynimax CXOAHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa




[Tepronuueckuii 3aKOH 1

butmmoreka [JOK
55 [Tepronuueckas cucrema
https://m.edsoo.ru/
XUMHYECKUX djieMeHToB /. U. 00ada52c
MenneneeBa
56 Ilepuonpbl, rpynimsl, 1o, TIITBI bubmmorexa [OK
PHOJIBL TPY - OAIPY https://m.edsoo.ru/
00ada52c¢
57 Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka LIOK
saep. M3oTonsl https://m.edsoo.ru/
00ada342
CTpocHHE IIEKTPOHHBIX 000I0UCK
P P . bubmuorexa [IOK
58 aToMoB 35ieMeHTOB [lepruoanueckoit
https://m.edsoo.ru/
cucteMsl J[. 1. Menneneera 00ada6be
XapakTepucTuka
50 XHMHYECKOTO DJJIEMEHTa II0 but6mmoreka [JOK
€ro [IOJIOXKEHUIO B https://m.edsoo.ru/
[Tepronnueckoit cucreme [l. 00ada824
n.
Meunneneena
3nauenue [lepuoanueckoro 3akoHa
60 JUISL pa3BUTHUS HAYKH U NIPAKTUKU. bu6nuoreka LIOK
1. https://m.edsoo.ru/
N. MeHnneneeB — y4€HbIN, IIEAAror U 00adad6e
rpaXXIaHUH
61 DNEeKTPOOTPHUIIATETHFHOCTD bubnnoreka [IOK
aTOMOB XMMHUYECKUX 3JIIEMEHTOB https://m.edsoo.ru/
00adaab8
bu6 K
62 HMonHas xumudeckas CBS3b uosmorexa O
https://m.edsoo.ru/
00adac34
but6mmoreka [JOK
63 KoBanenTHasi XumMuueckasi CBSI3b https://m.edsoo.ru/

00adaab8




https://m.edsoo.ru/00adaab
9

but6mmoreka [JOK

64 CteneHb OKUCIICHHS
https://m.edsoo.ru/
00adae28

65 OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC bubmuorexa [IOK

peaKkunun

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




but6mmoreka [JOK

66 OKHUCIUTEIN U BOCCTAHOBUTEIIHU 1
https://m.edsoo.ru/
00adb076
[ToBTOpEeHME M 000OIIIEHNE 3HAHMI
but6mmoreka [JOK
67 1o teme: «CTpoeHue BENIeCTBA. 1
https://m.edsoo.ru/
XUMHUUeCcKas CBSI3b.» 00adb33c
Kontponbnast pabota Ne4 o teme
butmmoreka [JOK
68 «Ctpoenue aroma. XUMHU4ecKas 1
https://m.edsoo.ru/
CBI3b» 00adb486
OBIIEE KOJIMYECTBO YACOB 63

10 ITIPOT'PAMME




9 KUIIACC

KosunvecTBO 4yacoB DJIeKTPOHHBbIE
ara uudposbie
Ne Tema ypoka KoHnTtpoabHbI IIpakTHyeckn A p
/ Bcero HU3y4eH oOpa3zoBare/ibHbIEe
n € padoThI € paboThI
us pecypcebl
| OKUCIUTETbHO-BOCCTAHOBUTEIHHBIC 1 5 09.23 bubmmoreka 1IOK
peakIyn o https://m.edsoo.ru/
00adcade
OkucauTeapHo-
5 1 1 £.09.23 but6mmoreka [JOK
BOCCTAHOBUTEJILHBIE PEAKIINNA https://m.edsoo.ru/
00adcade
TenmoBoi 3pPeKT XUMUIECKUX bu6 e OK
3 0it 2b 1 1 14.09.23 nosmorexa I1
peakuuu https://m.edsoo.ru/
00adb7e2
[ToHATHE O CKOPOCTH XMMHYECKOM EuG 10K
nOIMOTEKA
4 peakunu. [IoHsITHE O TOMOTEHHBIX 1 18.09.23
https://m.edsoo.ru/
Y TETEPOTreHHBIX PEAKIUAX 00adbe9a
[Ipaktuyeckas padora Nel
«M3ydyeHue BIUSHUS YCIOBUI
5 Y e 1 1 21.09.23
MPOBEICHUS] XUMHUYECKOM
peaKIiy Ha €€ CKOPOCTh
[TonsiTHe 0 XMMUYECKOM
paBHOBecuu. DaKkTOpHI,
6 BJIUAIOIINE HA CKOPOCTH 1 25.09.23 Bubmiorexa IJOK
. p R https://m.edsoo.ru/
XUMUYECKON PEeaKkIuu u 00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS
O06o00meHre u cucTeMaTU3aIus
7 " 8 1 28.09.23
3HAHUU
Teopus bubmuoreka [{OK
8 P ) I 3.10.23 i
3JIEKTPOIUTUYECKON https://m.edsoo.ru/




JOUCCOIIMAINHN. 00adcd68




9 Jucconuanus KMCIOT, OCHOBaHHUN 51023 bubnuorexa [IOK
10 U COJIeH o https://m.edsoo.ru/
00add5d8
Cnalble ¥ CUIIBHBIC DJIEKTPOIIUTHI. bubnmnoreka [JOK
11 9.10.23
Crenenp IUCCOIAAUN https://m.edsoo.ru/
00adcd68
bu6 OK
12-13 Peakmuu nonHoro ooMeHa 12.10.23 nomorexa L
https://m.edsoo.ru/
00add448
but6mmoreka [JOK
7| 16.10.23
14 ITonsTHE O TMApOIU3E COoNeH httos://m.edsoo.ru/
00add9d4
15 Pemenue 3ama4 Ha U30BITOK U 19.10.23 bubnunorexa LIOK
HEIO0CTaTOK https://m.edsoo.ru/
00ade488
15 O6o6111eH1/1e U CUCTEMAaTHU3aLHs 23.10.23 bubmuorexa [IOK
3HAHUM https://m.edsoo.ru/
00addd12
[Ipaktuyeckas padora Ne 2.
16 «Pemrenne 26.10.23 bubmorexa LIOK
https://m.edsoo.ru/
IKCIIEPUMEHTATBHBIX 32121 00addbfa
KonTponbshas padora Ne2 mmo Teme
P P bubnuorexa [IOK
17 «ONEeKTpoIUTHYECKas
https://m.edsoo.ru/
Jucconyanus. XUMHYSCKHe 00addecO
pEeaKIMK B PAaCTBOPAX)
OO01mast xapakTepucTHKa bubnuoreka LIOK
18 .
rajloreHOB. X MMHYCCKHE CBOMCTBA. https://m.edsoo.ru/
00addfe2
bubnuorexa [JOK
19 Xiop https://m.edsoo.ru/
00addfe2
bu6 OK
20 XT0pOBOIOPO. momuorexa I

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




21 CosngHast KUCJIOTa, XUMHUYECKUE bubmmoreka 1IOK
CBOICTBA, MTOJYYECHHE, IPUMEHECHHUE https://m.edsoo.ru/
00adel04
” [TpakTrueckas padota Ne 3 o Teme bu6muoreka [IOK

«lTomyueHnne COJISTHON KUCTIOTBHI,

https://m.edsoo.ru/
00ade348




W3YyUYEHHE €€ CBOMCTBY»

” OO01mmas xapakTepucTuKa bubnnoreka [IOK
31eMeHTOB VIA-rpynmsl https://m.edsoo.ru/
00ade64a
AnoTpomnHbie Mo u(pUKaUU
4 ceppl. Haxoxnenue cepsl u eé bubnuoreka LIOK
COeIMHEHHI B pUpoze. https://m.edsoo.ru/
XUMHUYECKUE CBOKCTBA 00ade64a
cepbl
CepoBo0opo/I, CTPOCHHE,
25 Q)HznqefKIEei X;II:/H/I‘ICCKI/IC bubamorexa HOK
. https://m.edsoo.ru/
CBOMCTBA 00ade802
Oxcunpl cepol. CepHas KUCIOTa,
26 qmmquKHIe) u XI/II\EI)I/I‘-ICCKI/IC bubnmotexa LIOK
. https://m.edsoo.ru/
CBOMCTBA, IPUMEHEHUE 00adea28
XUMHYECKUE peakuuu,
Jexalue B OCHOBE
7 MIPOMBILIUIEHHOTO criocoba bu6mmoreka [IOK
MOJIyYEHUS] CEPHON KHUCIIOTHI. https://m.edsoo.ru/
XUMHUECKOE 3arpsi3HEHUE 00adec8a
OKpYKaroIIEeH Cpeabl
COCIMHEHUSIMU
cepbl
[TpakTrueckast pabora N4
28 «Pemrenne
SKCHEPUMEHTAIIBHBIX 3a7a4»
29 Brranciienne MaccoBoit gonu bubmuoreka [JOK
BBIXO/Ia MPOJIYKTa PEAKIINU https://m.edsoo.ru/
00adec8a
30 O0o011eHre 3HaHUH TI0 TEME.
31 KonTtponbnas pabota No2




32

OO1w1ast xapakTepucTHKa
aneMeHToB VA-rpynnsl. A3oT,

but6mmoreka [JOK

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




pacrpocTpaHeHHe B IPUpPoJe,
(1)I/ISI/I‘ICCKI/IC U XUMHUYCCKHUEC

CBOMCTBa
AmMHaK, ero Gu3NUecKue u
. bubnuorexa [IOK
33 XUMHUYECKHE CBOWCTBA, IOJTyYEHUE
https://m.edsoo.ru/
" MPUMCHCHUEC 00adf004
[IpakTuueckast pabora Ne 5 o teme
34 «ITonmyyeHne aMmuraKka, U3yuyeHue bubmorexa HOK
y . - 1Y https://m.edsoo.ru/
€0 CBOUCTB» 00adf180
but6mmoreka [JOK
35 Cosu aMMOHHUS
https://m.edsoo.ru/
00adf004
16.37 A30THas KUCIOTa, €€ hu3nueckue bubnuoreka LIOK
1 XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/
00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATBHBIX
38 00peHni. XUMHIECKOe bubmmorexa [OK
yAobp ' . https://m.edsoo.ru/
3arpsA3HEHUE OKPYIKAIOIICH CpeIbl 00adf518
COCJTMHEHUSIMU a30Ta
but6mmoreka [JOK
39 ®docdop.
Gop https://m.edsoo.ru/
00adf68a
Oxkcun dpochopa (V) u pochopnas
Gocipopa (V) 1t pocop but6mmoreka [JOK
40 KHCIIOTa, (PU3NIECKHE U XUMHUECKUE
. https://m.edsoo.ru/
CBOMCTBA, MOJIyYECHUE 00adf68a
Hcnons3oBanue pochaTo B
41 KayeCTBE MUHEPAJIbHBIX Bbubmuorexa [LIOK
yA0OpEHUH. https://m.edsoo.ru/
3arpsi3HeHHe IPUPOJIHON Cpeabl 00adfc20
docharamu
bubmuoreka [{OK
42 VYrnepoa, pacupocTpaHeHUE B i




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




npupoje, Gpu3nIecKue u
XUMHUYECKHUE CBOMCTBA

bubmuorexa [JOK
43 Oxcup yraepoaa (11
A yraepona (1) https://m.edsoo.ru/00adfebe
Oxkcun yriepon (IV), ux
buznyecKkue 1 XUMUYECKHUE
44 CBOMCTBA. DKOJIOTHUECKHE bubmmorexa [IOK
i https://m.edsoo.ru/00adfebe
po0OJIeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV)
" bub OK
45 YronbHasg KUCJIOTa U €€ COu nosmoreka [
https://m.edsoo.ru/
00ae006¢
[Ipaktuyeckas padora Ne 6 mo Teme
46 "ITosrydeHue yrieKucioro rasa. bu6nuorexa LIOK
KauecTtBennas peakuus Ha https://m.edsoo.ru/
kapOoHaT-noH" 00ac027¢
but6mmoreka [JOK
47 Kpemuuii. Oxens kpeMHUS
P KD https://m.edsoo.ru/
00ae080a
43 KpemHuueBas kuciaora u ee CoJu. bu6nuorexa LIOK
ement.CTekio. https://m.edsoo.ru/
00ae080a
49 Pewrenue 3anau Ha mpumecu
KonTponbnas pabora Ne3 o teme
. bubnuoreka [JOK
50 «BaxxHeume HeMeTaulbl U UX
https://m.edsoo.rw/
COCJIMHEHUS 002c0c18
OO0m1as XxapakTepucTHKa
XUMUYECKUX DIIEMEHTOB —
51 METaJUIOB. MeTannuueckas CBSI3b U bubmuoreka [IOK
METaUINYeCKas KpUCTaIInIecKast https://m.edsoo.ru/
00aecl03e

pemérka. PuU3nUecKre CBOMCTBA
METAJIJIOB




XUMHYECKHE CBOMCTBAa METAJIJIOB.

52 DIIEKTPOXUMHUYECKUAIN PSII bubnnotexa LOK
P . p https://m.edsoo.ru/
HaIpsKeHUH METalIoB 00ac1156
O61ue cnocoObl MOTy4YeHust
MeTaiioB. CruiaBbl. Beruncnenus
but6mmoreka [JOK
53 M0 YPABHEHUSIM XUMUYECKUX
. https://m.edsoo.ru/
pEaKinii, €CJIU OJIUH U3 PEareHTOB 00ae1156
COIEPXKUT
pUMECH
54 [Tonstre o xoppo3uu Bbu6mmorexa [IOK
MeTasuioB. CriiaBbl https://m.edsoo.ru/
00ael1278
bubnmoreka 1IOK
55 €JI0OYHbIC METAJIIbI
m https://m.edsoo.ru/
00ae14b2
56 OKCHUIBI M TUAPOKCUIBI HATPUS U bubmuoreka [IOK
KaJIvst https://m.edsoo.ru/
00ae14b2
57 [[lenoyHO3eMeENbHBIE METAILIIBI — bu6muoreka [IOK
KaJIbIIUM 1 MarHui https://m.edsoo.ru/
00ael5e8
N but6mmoreka [JOK
58 Baxuneiiie coeTMHEHUS KAJIbIUS
https://m.edsoo.ru/
00ael5e8
60 JKEcTKOoCTh BOJIBI U CITOCOOBI €& bubnuoreka [JOK
YCTpaHEHUA https://m.edsoo.ru/
00ae1886
bubmmoreka 1IOK
61 AmoMuHUN
https://m.edsoo.ru/
00aelc64
6 AmdoTepHbIe CBOICTBA OKCHJIA H bubnnoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/

00aelc6H4




but6mmoreka [JOK

XK
63 eeso https://m.edsoo.ru/
00ae1d86
64 Oxcupl, THIPOKCHUIIBI U COJIN bubnuoreka LIOK

xenesa (II) u xxenesza (11I)

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




O00011eHrEe U cCUCTEMAaTU3ALIN
3HAHUU

65

[IpakTtryeckas padora Ne 7.
Pewenue

66
JKCIEPUMEHTAIBHBIX 3a7a4
1o teMe «Baxxneiimne

METaJlJIbl U UX COCAMHCHUI»

bu6nunoreka LIOK

https://m.edsoo.ru/
00ae3de8

KoHnTtponbHas padora Ne4 o teme
67 «BaxxHenmme MeTaJlIbl U UX
COGIMHEHUS

68 PesepBHbIil ypok

OBIIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpnman @.I°., AkiimoHepHoe 00IIECTBO
«3narensctBO «lIpocsemenuey

» Xumus, 9 knace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos

C.A., AxunonepHoe o6mectBo «M3narensctBo «IIpocBenieHue»

* Xumus, 8 kiacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos

C.A., AkmonepHoe obiectBo «M3natensctBo «IIpocBerienue»

Pymsutuc I'.0. Xumus 9 kinace

METOANUYECKUE MATEPHUAJIBI IJIS1 YUUTEJIA
[Toypounoe nnanupoBanue Pyaszutuc Xumus 8-9 kiacc

[Toypounoe mnanupoBanue OctpoyMoB Xumus 8-9 knacc

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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