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IMNOACHUTEJ/IBHASA 3ATINCKA

[Tporpamma o XMMHHU Ha YpOBHE OCHOBHOTO 001I1ero 00pa3oBaHuUs COCTaBlIEHA HA OCHOBE TPEeOOBaHMH K
pe3ynbTaraM OCBOCHHMS OCHOBHOW 0OOpa3oBaTelbHOIl IMpOrpaMMbl OCHOBHOTO 0OmIero 0Opa3oBaHMA,
npeacrasieHHbix B @I'OC OO0, a Takxke Ha OCHOBE (enepaabHON pabdodell MporpaMMbl BOCITUTAHUS U C
y4€TOM KOHLIENIMM TIPEroAaBaHUsl ydeOHOro mpeaMmera «XuMHsS» B 00pa30BaTelIbHBIX OpTaHU3ALUAX
Poccuiickoit @enepanuu.

[Iporpamma mo xumuM Ja€T MpPEICTABICHHE O LEJAX, OOIIeH cTparermu OOy4YeHHs, BOCIIHUTAHUS H
pa3BUTHS OOy4alOMMXCsS CPEACTBaMHU Y4eOHOTO MpeaMeTa, YCTaHAaBIMBAaeT 0O0sS3aTeIbHOE MPEAMETHOE
coJiepXKaHue, NMpeaycMaTpuBaeT paclpeeeHUe ero o KjaccaM U CTPYKTYpUpPOBAHME 110 pa3zeiiaM U TeMaMm
IpOrpaMMbl IO XHMMHH, OIpPENEISIET KOJIMYECTBEHHbIE U KAYECTBEHHbBIE XapaKTEPUCTHKU COIAEpKaHUS,
PEKOMEHAYEMYIO IOCIJIEOBATEIBHOCTD U3YYEHHSI XMMHUU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKK y4eOHOTO IpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOYyJaroluXcsi, ONpPEAesieT BO3MOXKHOCTH
npeaMeTa JUIs peaju3alii TpeOOBaHUM K pe3ylbTaraM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMBbl Ha
YPOBHE OCHOBHOTO 00IIET0 0Opa3oBaHuUs, a TaKKe TPeOOBAHUH K pe3yabraraM OOY4YEHHUs XUMHHM Ha ypOBHE
Henel u3ydyeHus MpeAMeTa M OCHOBHBIX BMJIOB Y4e€OHO-IIO3HABATENIbHON JEATENBHOCTU OO0ydarolerocs Mo
OCBOEHHUIO Y4€OHOr0 COJEpIKaHuUs.

3HaHME XHUMHUU CIY)KUT OCHOBOM s (OPMHUpPOBAHMS MHUPOBO33PEHHUS OOy4YaloILErocs, €ro
NpPEACTAaBICHUH O MaTepUAIbHOM E€IMHCTBE MHpA, BAXKHYI pOJIb HUTpaloT (hopMUpyeMble XUMHEH
NPEACTaBICHUS O B3aUMOIIPEBPAIICHHUSIX SHEPrHd W 00 HBOJIOIHMH BEHIECTB B NMPHUPOJIE, O MYyTAX PEIICHUS
m100aNbHBIX TPOOJIEM YCTOMYHMBOTO PAa3BUTHUSI HYEJIOBEUYECTBA — CHIPHEBOM, IHEPreTUUYECKOM, MHUIICBOU U
HKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 3PABOOXPAHCHUS.

N3yuenne xumun:

CHOCOOCTBYET pean3anuy BOZMOXKHOCTEH /ISl CaMOPa3BUTHA M (POPMHUPOBAHUS KYJIBTYPHI IMYHOCTH, €€
o0mieit u pyHKIIMOHALHOW TPAMOTHOCTH;

BHOCHT BKJIaJ] B (hOPMUpPOBaHHME MBIIUICHUSI U TBOPYECKHX CIIOCOOHOCTEH OOydYaloOMIMXCs, HAaBBIKOB MX
CaMOCTOSITENIbHON y4eOHOM JesTeIbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEIOBATENbCKUX YMEHHUM, HEOOXOIUMBIX
KaK B ITOBCEIHEBHOM )KM3HH, TaK U B PO(HeCCHOHAIBHOMN 1€ATEIbHOCTH;

3HAKOMHT CO CHEIM(PHUKON HAyYHOTO MBIIIIEHUS, 3aKJIaAbIBAET OCHOBBI 1IEIOCTHOTO B3MNIsa HA €JMHCTBO
HIPUPOJIBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM ATArloM B (()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTHU
00y4aroIIuXcs;

croco0cTByeT (POPMUPOBAHHUIO [IEHHOCTHOTO OTHOILLIEHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IIPUPOJIE,
K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHUe 00yUYaIOIUXCS.

JlanHble HampaBieHHss B OOy4yeHHMM XUMHUHU OOECHEYMBAIOTCS CHEUMPHUKON coaepkKaHUs y4eOHOro
npeaMeTa, KOTOPbIM SBISETCS MEAarorudyeckd aJanTHPOBAaHHBIM OTpaXKEHHEM O0a30BOM HayKM XHMHUH Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsI OPUEHTHPOBAH Ha OCBOEHHE OOydarolIMMHUCA
CUCTEMBI TMEpPBOHAYAIBHBIX MMOHATHH XUMHH, OCHOB HEOPraHMYECKOM XUMHH W HEKOTOPBIX OTAEIbHBIX
3HAQUUMBIX MMOHSITUI OPraHUYE€CKON XUMUU.

CrpykTypa coiepaHusl MporpamMmbl IO XUMHUHM c(OpMHpOBaHA Ha OCHOBE CHCTEMHOIO MOAXOAa K €&
uzyuenuto. CozpeprkaHue CKJIaJbIBAECTCS U3 CUCTEMbI OHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI
HNOHATUH O XuMuyeckod peakuuu. OOe 3TH CHCTEMBbl CTPYKTYpHO OpraHM30BaHbl [0 MPHUHIIMITY
MOCJIEZI0BATENIbHOTO PAa3BUTHSI 3HAHUM HA OCHOBE TEOPETHUECKHUX MPEICTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YEHHS O CTPOEHUH aTOMa U XUMUYECKOU CBS3H;

— IpeACTaBlIeHUN 00 SIEKTPOIUTUYECKON JUCCOLUAIINH BEILIECTB B PACTBOPAX.

Teopernyeckrue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU TOIYYEHHBIX U OCMBICIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBAaTEIbHO OT OJHOTO YPOBHS K JPYrOMY, BBIMOJHAS (PYHKIUU OOBSICHEHUS U
IIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUSI U BO3MOXHOCTEHN MPAKTUYECKOTO MPUMEHEHHUS U MTOJIYYEHUS N3y4aeMbIX
BELIECTB.

OcBoeHne mnporpaMmbl MO XHUMHUHU CHOCOOCTBYeT (QOPMHPOBAHHUIO MPEJACTABICHUS O XHUMHUYECKOU
COCTABJISIIOIIECH HAy4HOW KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOM NPUPOJIbI, LEHHOCTHOIO OTHOILIEHUS K
HAay4YHOMY 3HAHMIO U METOJaM IO3HAaHUs B Hayke. M3ydeHne XMMHUM MPOMCXOIUT C MPUBICYCHUEM 3HAHUU U3
paHee M3y4YeHHBIX Yy4eOHBIX mnpeameToB: «Okpykawomuii mMup», «buomorus. 5-7 wmaccel» u «®Puszmka. 7
KJIace».



[Tpy M3y4eHUH XUMHHM TPOUCXOTUT (HOPMHPOBAHME 3HAHWH OCHOB XMMHYECKOM HAyKH Kak OOJIAaCTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTHUYECKON [EATENbHOCTH YEJIOBEKa M KaK OAHOIO M3 KOMIIOHEHTOB
MHUPOBOH KYIbTYphL. 3ama4a y4yeOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBbl XMMUYECKHX 3HAHUNA —
BOKHEHIIUX (AKTOB, TIOHATHHA, 3aKOHOB U TEOPETHUYECKUX MOJOKEHUH, JOCTYHHBIX 0000IIeHni
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKH, B MPHOOIIECHUN K HAYYHBIM METOJIaM MO3HAHMS IPU U3Y4YECHUH
BEIIECTB U XUMUYECKHX Peakluuii, B POPMUPOBAHUH M Pa3BUTHH MMO3HABATEILHBIX YMEHUN U UX MPUMEHEHHUH B
y4eOHO-TI03HABATEIbHOM M yueOHO-HCCIIEAOBATEIbCKOM JIeATEbHOCTH, OCBOCHHMM MpaBUi 0O€301acHOroO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Tpy u3y4eHun XMMHUU Ha YPOBHE OCHOBHOTO 0OOIIEro 00pa3oBaHUs BaKHOE 3HAYCHUE MPHOOPENN TaKHe
LEJIH, KaK:

— (¢opMupOBaHHE HWHTEJUIEKTYyalbHO pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIbHOMY TPHUHATHIO PELICHUH, CHOCOOHOM amanTHpoBaThcst K  OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOY4YEHHsT Ha CHUCTEMATH4YeCKOe MPHOOIIeHHEe OOYJaromUXCs K CaMOCTOSTEIbHON
MIO3HABATENPHON JEATENbHOCTH, HAyYHBIM METO/AaM IO3HAaHUsS, (OPMHUPYIOIIMM MOTHBAIIMI0 M Pa3BUTHE
CIIOCOOHOCTEH K XUMHU,

— oOecrieueHUe YCIIOBUM, CIOCOOCTBYIONIMX MPUOOPETCHHIO OOYYAIOIIMMHUCS OIBITa Pa3sHOOOpa3HOM
JESITEIbHOCTH, IO3HAHUS M CaMONO3HAHMSI, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), HMEIOIINX
YHHMBEPCAJIbHOE 3HAYEHHE JUIsSl pa3JIMUHbIX BUJIOB JIEATENbHOCTH;

— bopmupoBanme o0IIeH PYHKIMOHATBHON U €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIC YMEHUHN
OOBSICHATH U OLIEHUBATh SIBJICHUS OKPYXKAIOLIET0 MUPA, UCIOJIb3Yys 3HAHUS U OIIbIT, IOJIY4YEHHbIE IPU U3YUEHUU
XUMUH, IPUMEHSTH UX MPU PELICHUH NTPOOJIEM B ITOBCEHEBHOM JKU3HU U TPYJOBOM AESITEIBbHOCTH;

— (hopMupoBaHUE y O0YYAIOUIMXCS TYMAaHUCTHUYECKUX OTHOIICHUH, TTOHUMAHUS [EHHOCTH XUMHYECKHUX
3HaHUW A BBIPAOOTKU SKOJIOTMYECKU ILIEeCO00pa3sHOro MOBEJAEHUS B OBITY M TPYAOBOH JEATEIbHOCTH B
LEJISIX COXPAaHEHUs! CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHOM cpeibl;

— pa3BUTHE MOTHBALMU K OOY4EHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIIMTaHUIO HAa OCHOBE
YCBOEHHUSI OOIIEYEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPOQMIIs M HANpaBICHHOCTH
JanbHENUIero ooyueHusl.

OO61ee yucino yacoB, OTBEAEHHBIX Ul U3YyYEHHUS XMMHUHU Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs,
cocraBinseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HezIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEZEIO).



COIAEPKAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHaYaIbHbIE XUMHYECKHUE IOHATHUS

[Ipenmer xumuu. Poiap XMMUM B KU3HM 4eEJIOBEKa. XUMHS B CUCTEME HayK. lejla W BELIECTBA.
®du3nuecKue CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BenlecTB. [oHsATHE 0 MeToAaxX MO3HAHUS B XUMHUH.
UYucteie BemecTBa U cMecH. CriocoObl pa3feneHus CMECEi.

ATOMBI M MOJEKYJAbl. XHUMHYECKUE »HJIeMEHTbl. CHMBOJBI XMMHUYECKUX 3jeMeHTOB. IIpocTeie u
CJIO)KHBIE BEIlleCTBAa. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumudeckasi opMmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OTHocutenbHas aroMHas Macca. OTHOCUTENbHAas MOJEKyIsipHas Macca. MaccoBas J0Js
XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU.

KoymmuectBo BemecrBa. Moub. MousipHass Macca. B3auMOCBs3b  KOJIMYECTBAa, MacChl M 4HCIIA
CTPYKTYPHBIX €IMHUI] BemiecTBa. PacuéTel o GpopmysiaM XUMHUYECKUX COCTUHCHHM.

Du3NUeCKre U XUMUUYECKHUE BJICHUS. XUMUYECKas peakius U e€ Mpu3HaKu. 3aKOH COXPaHEHUsI MacChl
BeNiecTB. XWMHUYECKHE YypaBHeHHs. Kiraccupukanus XUMHYECKHX PEakiui (COSAMHCHHUS, Pa3JIOKCHUS,
3aMeIIeHus, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY/IO0#, MpaBuiiaMi padOThl B JTaOOpaTOpUu W MpHEMaMH OOpaIIeHus ¢
1ab0paTopHBIM 00OPYIOBAaHUEM, M3y4eHUE W ONMHCaHWE (U3MYSCKUX CBOWCTB OOpAa3lOB HEOPTaHUYCCKUX
BElIECTB, HaOItoieHue (Pr3NUecKHX (IUIaBJI€HUE BOCKA, TasHUE JIb/1a, paCTUPAaHUE caxapa B CTYIKE, KUIIEHUE
Y KOHJICHCAIIMS BOJBI) M XUMUUYECKUX (TOPEHHE CBEYH, MPOKAJTUBAHUE MEIHOW MPOBOJIOKU, B3AaUMOICHCTBIE
Mella ¢ KHUCIIOTOM) sBIE€HUM, HaAONIOAEHHWE M ONHCAaHUE IPU3HAKOB MPOTEKAHMSI XUMHUYECKUX peakUuiu
(paznoxeHue caxapa, B3aUMOJEICTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, pa3iokKeHUe I'MIPOKCHIa MEeIU
(I) mpu HarpeBaHWH, B3aUMOJICHCTBHIE Kese3a ¢ pacTBopoM conu Meau (1), uzydenue crmoco6oB pas3ieicHus
CMecel: C MOMONIbI0 MarHuTa, (GPUIBTPOBAHKE, BBIMTAPUBAHUE, AUCTHIUISIHS, XpoMaTorpadus, IpoBeIcHNE
OYHMCTKHU TOBAPEHHOW COJIM, HAOJIIOAEHUE U ONHCAHUE PE3YJIBTaTOB MPOBEACHUS ONBITA, WILIOCTPUPYIOLIETO
3aKOH COXpPaHEHHS MacChl, CO3aHNE MOJIEIeH MOJIEKY (1IapOCTEPKHEBBIX).

Ba:kneiinue npeacTaBuTe I HEOPraHUYeCKMX BellleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3myxa. Kucmopon — snemMeHT u mpoctoe BemecTBo. Haxoxknenue
KHCIIOpoJa B IpHUpoae, pU3NYecKue U XMMHUYECKHe cBoMcTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl MOy4eHUs KUCIOPOAa B 1abopaTopuu U NMpoMbliieHHOCTH. KpyroBopot kucinopona B
npupozae. O30H — aJuIOTPOITHAS MOAU(PHUKAIINS KUCIOPOIaA.

TermoBoit >PheKkT XUMUYECKON pPeaKIuu, TEPMOXUMHUYECKHUE YpaBHEHUS, IK30- U IHIOTEPMHUYECKUE
peakuuu. TorumBo: yronb W MeTaH. 3arps3HEHHE BO3AYyXa, YCUJIEHHE MapHUKOBOTO 3¢ (¢eKTa, pazpylieHue
030HOBOTO CJIOS.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxoxaeHue Bogopona B IpHpone, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoydeHust. KucioTsl u comu.

MossipHbIii 00b€M ra3oB. Pacu€Tel Mo XUMUYECKUM YpaBHEHHSIM.

®dusnyeckue cBoicTBa Bonbl. Bojma kak pactBoputenb. PacTBopsl. HackilieHHbIE W HEHACHIIIIEHHBIE
pactBopbl. PacTBOpuMOCTh BeliecTB B Boge. MaccoBasi 1oJisl BEIIECTBAa B PacTBOpPE. XUMHUUYECKHUE CBOMCTBA
Bonbl. OcHoBaHus. Poib pacTBOpOB B MpUpOJEe M B JKU3HU delOBeKa. KpyroBopoT BOIBI B MPHUPOJIE.
3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OYUCTKA TPUPOIHBIX BOJI.

Knaccudukanus aeopranndeckux coequnenuii. Oxcuapl. Kitaccudukanus okcumos: coaeobpasyromnime
(OCHOBHBIE, KHCJOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa okcuaoB. duzmdeckue u
XUMHUYECKHe cBoMcTBa OKcu0B. [lonyuenne okcuioB.

OcHoBanus. Kimaccudukanus ocHOBaHWi: MIETOYM W HEPACTBOPUMBIE OCHOBaHMs. HomeHkiarypa
OCHOBaHMU. PU3NYECKUE U XUMUUYECKHUE CBOMCTBAa OCHOBaHUU. [lomydeHrne oCHOBaHMIA.

Kucnotel. Knaccudukauus kucnor. Homenknarypa xucnor. @usndyeckue M XHMHUYECKHE CBOMCTBa
kuciot. Psn aktuBHocTH MetaiuioB H. H. beketoBa. [lonyyenue kucnor.

Comu. Homenknarypa coneil. @uzndeckre 1 XuMu4YecKkue cBoiicTBa coseil. [lonmydyenue conen.

I'eneTnueckas cBA3b MEXKYy KJIacCaMU HEOPTraHUYECKUX COETMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpeesieHue COIAep)KaHusl KHUCIIOpola B BO3AyXe, IONy4YeHHe, cobupaHue,
pacro3HaBaHHe W M3y4EHHE CBOMCTB KHCIOpOJa, HAONMIOACHHE B3aUMOJEUCTBUS BEIIECTB C KUCIOPOAOM H
yCIIOBUSI BO3HUKHOBEHHSI U MpPEKpalleHUs TropeHus (mokapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHAOB M
ONMCAHUE UX CBOWCTB, MOJy4YeHHE, COOMpaHUe, paclio3HaBaHHE W M3y4YEHHE CBOMCTB BOJIOpOJa (TOPEHHE),
B3auMojielictBue Bomopoga ¢ okcuaoM wmenu ()  (BO3MOXHO UCIONB30BaHUE BHACOMATEPHUAIIOB),



HaOM0ZIeHne 00pa3lioB BELIECTB KOJIMYECTBOM | MOJIb, HCCIeJOBaHNE OCOOEHHOCTEH pacTBOPEHUS BELIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IIPUTOTOBJIICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJCIHCTBUE BOABI C MeTallaMU (HaTpueM U KajblMeM) (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEpPUAIIOB), HCCIEIOBAaHUE OOpPA3I[0B HEOPTraHMYECKHX BEHICCTB Pa3IMYHBIX KIIACCOB, HAOIIOIACHUE
M3MEHEHUS OKPacKU MHAMKATOPOB B pacTBOpPAX KUCJIOT U LIEJIOUEH, U3yUyeHUE B3aUMOAECUCTBUS OKCUAA MEU
(I) ¢ pacTBOpOM CEpHO#l KHCJIOTBI, KHCIOT C METaIaMH, pEeaKIHuid HEeWTpaIu3aluH, MOIyuYCHHE
HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHWE OAHOIO MeTaula JPYTMM U3 pacTBOpa COJM, pELICHUE
AKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BakHelIre KJ1acchl HEOPraHUYEeCKUX COCIMHEHUI.

Hepuonnyecknii 3akoH u Ilepuonuyeckass cucrema xummuuyeckux iemMenTos /I, U. Menaeneesa.
Crpoenne aromoB. Xumuueckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[TepBbie TOMBITKH KIacCU(PUKAIMM XUMHUYECKUX AJIeMEHTOB. [loHATHE O TpyNmax CXOAHBIX JIEMEHTOB
(IenoYHbIe W LIETOYHO3EMENIbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIC Tra3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT
am(oTepHbIe OKCUIBI  THIPOKCHIBI.

Ilepuonmyeckuii 3akoH. Ilepumommyeckas cucrema xumudeckux odiementoB . M. Menaeneesa.
Kopotkonepuonnas u amuaHonepuoaHas Gopmel [leproanueckoil cucTeMbl XuMu4eckux dnmemeHToB J[. .
Menpeneesa. [lepuoast u rpynmnbsl. @U3HMUECKU CMBICT NOPSAJKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIbI
AJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifep. M3otonsl. DnexTpoHbl. CTpoeHKE AIIEKTPOHHBIX 000JI0UEK
aromoB nepBbix 20 xumuueckux aeMeHToB [lepuoanueckoii cuctemsl J. 1. MenneneeBa. XapakTepucTuka
XHMHYECKOTO AJIEMEHTA I10 €ro nojoxxeuuto B Ilepuonnueckoii cucreme /. 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aroMOB XHMHUYECKHUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB M0 TpyIaM U Mepuoam.

3unauyenue [lepuoanueckoro 3akoHa u Ilepuonnyeckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS Pa3BUTHUS
Hayku ¥ npaktuku. 1. 1. MenneneeB — y4€HbIN U IpaKJaHUH.

Xumnueckasi cBa3b. KoBasieHTHast (MOJISIpHAsE W HEMOJSIPHAs) CBA3b. JIEKTPOOTPHUIATEIIBHOCTD
XUMHUYECKHX AJ1eMeHTOB. MloHHas CBA3b.

Crenenp okucneHusi. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. IIporeccsl OKHCIEHUS W
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oO0pas3loB BEUIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJIEHCTBUE TUAPOKCUAA IUHKA C
pacTBOpaMu KHUCJIOT U WIeJIoued, NPOBEACHHUE ONBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaKlMi (TOpeHue, peaklMK pa3ioKeHUs, COETUHEHUS).

Mescnpeomemmuoie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€H NpPU W3yUYEHUU XHMHUU B 8 Kiacce OCYUIECTBISIETCA 4Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIFOIIUXCS CUCTEMHBIMH IS
OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecrecTBEHHO-HAYyYHbIE MOHATHUS: HaydyHbIM (DaKT, runoresa, TEOpUs, 3aKOH, aHAJIU3, CHHTE3,
KJIacCU(pUKaIusi, MEePUOAUYHOCTb, HAONIONEHNE, D3KCIIEPUMEHT, MOJCIUPOBAHHUE, W3MEpPEHUE, MOJEIb,
SIBJICHUE.

®uznka: Marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIbI, PagHMOaKTUBHOCTH,
MoOJIeKy/a, 3JEKTPUYECKUH 3apsji, BEIIeCTBO, Teno, O0BbEM, arperaTHOEe COCTOSHUE BEIIeCTBa, Tras,
¢buznyeckre BeIMYUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, IJIaHEeThl, 3BE3/1bl, CoHIIE.

buonorus: ¢porocuntes, npixanue, 6nocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPAIBI, TOPHBIE TTOPOBI, MOJIE3HBIE UCKOITaeMble, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XuMH4YecKkas peakuusi

Ilepnonmuecknit 3akoH. Ilepmonmueckas cucrema xumudeckux osiemeHtoB JI. M. Menneneesa.
Crpoenune aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB,
KaJlnsl, KaJblUs U UX COCTUHEHUN B COOTBETCTBHU C IOJOXKEHHEM 3JIEMEHTOB B Ilepuoaudeckoil cucreme u
CTPOCHHEM HX aTOMOB.

CtpoeHue BemiecTBa: BHJBI XUMHYECKOW CBS3U. THIBI KPUCTAUNIMUECKUX PEMIETOK, 3aBUCHMOCTH
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOM CBS3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XHWMHUUYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIIMXCSL K Pa3JIMYHBIM KJaccaM HEOPraHWYECKUX COCIMHECHHUM, TeHETHUYECKas CBSI3b HEOPTraHWYECKHX
BEIIECTB.



Knaccugukaruss XaMHUECKUX peakifii Mo pa3IMyHbIM IpU3HAKaM (110 YUCIY U COCTaBY YYaCTBYIOIIMX
B PEaKIMH BEIECTB, MO TEIIOBOMY 3(PQEKTY, M0 U3MEHEHHIO CTETIEHEH OKHUCICHUS XUMHUECKUX 3JIEMEHTOB,
no 0oOpaTMMOCTH, MO YYaCTHIO KaTajau3aropa). DK30- M SHIOTEPMHUECKHE PEaKIMH, TEPMOXMMUYECKHE
YpaBHEHHUS.

[TonsiTHe 0 cKOpOCTH XMMHYeCKOoi peakiuu. [loHsTHe 00 00OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakuusax. IloHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. llondarue o karanuze. Ilonsatue o
XUMHYECKOM paBHOBecHM. DaKTOpbI, BIMAIOLIME HA CKOPOCTh XHUMHUYECKOM pEaKkUUU M IOJOKEHHE
XUMHYECKOTO PaBHOBECHSI.

OKHCIUTENIBHO-BOCCTAHOBUTEIIbHBIE peakuuu, ANIEKTPOHHBII OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTEIbHOW peakuuu. CocTaBleHHE YpaBHEHUN OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIHUHN C
UCTIOJIb30BaHHEM METO/Ia AIEKTPOHHOTO OaaHca.

Teopus 2MEKTPOIUTUYECKON AUCCOLUALMU. OJIEKTPOJIUTHI M HEAIEKTPONMUTHL. KaTnoHbl, aHUOHBI.
MexaHu3M JIUCCOLMALIMU BELIECTB C Pa3jIMYHbIMM BUJAMH XUMHUYECKOW cBs3u. CTeneHb AUCCOLUALUMU.
CunbHbIe U clladble AIEKTPOJIUTHL.

Peakuiuu nonHoro oOMeHa. YCIoBHs IPOTEKaHUS peakiiii HOHHOTO OOMEHa, MOJHBIC U COKPAIIEHHbIE
VMOHHbIE ypaBHEHHUs peakuuil. CBoMCTBa KHUCIIOT, OCHOBAaHMM U cOJEd B CBETE IMPEICTaBICHUN 00
ANIEKTPOIUTHYECKON nuccounanuu. KauecTBeHHbIE peakiuy Ha HOHBL. [loHsATHE O THApOIN3e CONei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISAMHU KPUCTAITIMYECKUX PEIIETOK HEOPraHMYECKHX BEUIECTB — METAJIOB U
HeMeTauioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB (XJOpHIA HATPHA), HCCIEIOBAaHUE 3aBHCHUMOCTH
CKOPOCTH XMMHUYECKOW PEaKIK OT BO3ICHCTBHSI Pa3IHUHBIX (aKTOPOB, UCCIECTOBAHUE DIIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, MPOLECCa JUCCOLMALUN KUCIIOT, LIejioueil U coyiell (BO3MOXHO MCIIOJIb30BAHUE BHJIEO
MaTepualioB), IPOBEACHHUE OIBITOB, WUIIOCTPUPYIOLUIUX IPU3HAKU MPOTEKaHUsS peakuuil MOHHOro oOMeHa
(oOpa3oBanme ocanka, BBIIEICHUE Ta3a, 0Opa30BaHWE BOJBI), OIBITOB, HJUTFOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMI (TOpEHHUE, peaKIIMU Pa3IOKEHUsI, COEUHEHUS]), pAaCIO3HABAHUE
HEOPraHMYECKUX BELIECTB C MOMOUIbI0 KAYECTBEHHBIX PEAKIM Ha HOHBI, PEHIEHHE SKCIIEPUMEHTAIbHBIX
3a/1au.

HemeTaJyuibl M MX coeIMHEHUA

OO6miass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE CTENEeHH
okucienusa. CtpoeHre U QpU3NUYeCKUe CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB. XMMUYECKUE CBOICTBA Ha
npuMepe XxJjopa (B3aMMOJEHCTBHE C MeTallylaMH, HeMeTaulaMM, uiesnodamu). XiopoBogopon. ComnsHas
KHCJIOTa, XUMUYECKUE CBOMCTBA, NOyuyeHUe, NpuMeHeHue. JleficTBre xjiopa 1 XJIOpOBOJOPOJa Ha OPraHu3M
yesioBeka. BakHelue XJI0puabl M UX HaXOXKI€HHE B IPUPOJIE.

OO6mas xapakrepuctuka snemMeHToB VIA-rpymnmbl. OcCoOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHHe M (QU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJAa M CEpHI.
AmnoTponHbsle MOAU(UKAIUU KUCIOpPOAa U cepbl. XUMHUECKHe cBOMCTBa cepbl. CepoBOIOpPOI, CTPOCHHE,
¢uznueckue U XuMuyeckue cpoicTBa. OKCHABI cepbl KaK IMPEACTaBUTEIN KHUCIOTHBIX OKCHAOB. CepHas
KHCIIOTa, (u3WyYeckrue U XUMHYECKHe CBoWcTBa (OOIIME Kak TPENCTaBUTENS Kilacca KHCIOT U
cnenuduyeckue). XMMHUUYECKUE Peaklny, Jie)Kallue B OCHOBE MPOMBIIUIEHHOTO crioco0a MOoIy4eHHsl CEpHON
kucnothl. [Ipumenenune ceproil kucnotel. Coau CEpHOIl KUCIOTHI, Ka4eCTBEHHAs! PEaKIUs Ha Cylb(ar-HoH.
Haxoxnenue ceppl M €€ COENMHEHMI B MNpupoie. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Ccpersl
COCIUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3[yXxa M BOAOEMOB), CIOCOOBI €ro
PEIOTBPAIICHHUS.

OO6mas xapakrepucTuka smeMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTETEeHH OKHCIeHUs. A30T, pacpoCTpaHeHHEe B IpUpoje, Gu3nyecKrue U XuMuieckue cBoiicrsa. Kpyrosopor
azoTa B mpupone. AMMHaK, ero (pu3NYecKne W XUMHYECKHe CBOWCTBa, MojydyeHHue U npumeneHue. Comum
aMMOHHUSI, MX (U3NYECKHEe M XHMHYECKHE CBOWCTBa, NpuMeHeHHe. KauecTBeHHass peakiyus Ha HOHBI
aMMOHHMs. A30THas KucjoTa, €€ TmoiaydyeHue, (u3MUecKrMe W XHMUYecKue CcBoHcTBa (0Omue Kak
IpeICTaBUTENs Klacca KUCIOT U crnennduueckue). Vcrnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B KauyecTBE
MUHEPAIBHBIX ynoOpeHuil. XHUMHYECKOE 3arpsi3HEHHE OKpYyXKalollell cpeabl COENWHEHUsSIMU a30Ta
(KUCTIOTHBIE JOXIH, 3arps3HEHHE BO3MyXa, MOYBBI U BOA0EMOB). Docdop, amtoTpornHbie MomupHUKAIUN
docdopa, puzndeckue u xumudeckue croiictBa. Okcun gocdopa (V) u pochopras kucinora, Gu3MIecKre U
XMMHUYECKHE CBOMCTBA, MonyueHue. Vcnonp3oBanue pocdaroB B KaueCTBE MUHEPAIbHBIX YIOOPEHUH.

OO6mras xapakrepuctuka meMeHToB |V A-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTENEHU OKHUCIICHUs. YIIEpo[, aIOTPOIHbIE MOIM(UKALMM, paclIpoCTpaHEHUEe B IpUpone, pusnueckue u
XUMUYeCKHe cBorcTBa. Ancopomus. KpyroBopot yrnepoaa B mpupozae. Okcunbl yriepona, ux Gu3n4ecKue 1
XMMHWYECKHE CBOICTBA, ACHCTBUE HA JKUBBIC OPraHU3MBI, IMOJYYEHHE U IPUMEHEHHE. ODKOJIOTMYECKHE
npoOeMbl, CBsI3aHHbBIE ¢ OKcHioM yriieposa (1V), runores3a mmodaqbHOTO MOTETUICHHS KIIMMaTa, TapHUKOBBIH



3(dexT. YronpHas KUCIOTa U €€ CONu, UX (PU3NUECKUE U XUMHUECKUE CBOMCTBA, MOJTYYEHUE U MIPHUMEHEHHE.
KauecTBennas peakiuss Ha KapOoHar-uoHbl. Vcmonmp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBILIIEHHOCTH U CEJILCKOM XO35HCTBE.

[TepBoHavanbHBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAUMHEHHUSX yriepona (MeTaH, TaH,
ATWJIEH, alEeTWIEH, 3TaHOJ, NIMLUEPHUH, YKCyCcHas KucioTa). [IpuponHble MCTOUHUKH YITIEBOAOPOAOB (YroJib,
NPUPOAHBIA ra3, He(Th), MPOAYKTH UX mnepepaboTku (OEH3MH), WX pOJb B OBITY M MPOMBIIUICHHOCTH.
[TonaTue o OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: XKHUpaX, O€lKax, yIiaeBolaX — U UX POJH B )KU3HH YEJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPIraHUUECKUX COCTUHEHUM.

Kpemuuii, ero ¢usndeckne M XUMHUYECKHE CBOICTBA, MOJy4yeHHE W mnpumeHeHue. CoeauHEeHUs
kpemHus B ipupoje. Obmme npencrapieHus o0 okcuae kpemuus (1V) u kpemaneBoit kucnore. CHUIHKATHI,
UX HMCIIOJIb30BAHUE B OBITY, B IPOMBILUIEHHOCTH. BakHelIIne CTpOUTeNIbHbIE MaTEpPUAIIBL: KEpaMUKa, CTEKJIO,
LIEMEHT, OeToH, xene300eToH. [Ipobrmembl 0e30MacHOro HMCHONBb30BAaHHUS CTPOHUTEIBHBIX MaTepHAlIOB B
MOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4yeHne o0Opa3loB HEOPraHWYECKHMX BEUIECTB, CBOICTB COJIIHOM KHCIIOTHI, IPOBEACHUE
KAQueCTBEHHBIX PEaKIWi Ha XJIOPUA-MOHBI U HAONIOAEHUE MPU3HAKOB MX MPOTEKAHHUS, OIBITHI, OTPAKAIOIIHNE
¢usznueckue M XUMHUYECKHE CBOMCTBA TaJOr€HOB M HUX COEIMHEHUH (BO3MOXHO HCIOJIb30BAHUE
BHJIEOMATEPHUAJIOB), O3HAKOMJIEHUE C 00pa3iiaMu XJIOpU10B (TaAJIOTE€HHUI0B), 03HAKOMIICHHE C 00pa3aMu Cephbl
U e€ COEOUMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHHME BHMJIEOMATEPUAJIOB), HAOIOAECHUE Ipolecca O0yrIMBaHUs
caxapa IOJ JCHCTBUEM KOHUEHTPUPOBAHHOW CEpPHOM KHUCIOTHI, HW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIeHHON CEpPHOM KHCIOTHI, TPOBEJCHHE KAa4eCTBEHHOW peaknuu Ha cynb(ar-woH W HaOIroaeHHe
npu3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C ()M3NYECKHMMH CBOMCTBaMHU a30Ta, (ocdopa W MX COeTUHEHHN
(BO3MOXKHO HCITOJIb30BaHUE BHUJICOMATEPHUAIIOB), 00Opa3iaMu a30THBIX U GOCPOPHBIX YAOOPECHHM, TTOTYICHHE,
coOupaHue, pacro3HaBaHUE M H3YYEHHE CBOMCTB aMMMaKa, MPOBEICHHUE KAaYECTBEHHBIX pEakUUi Ha HOH
aMMOHHS U (docdar-uoH M W3yYeHHE NPU3HAKOB MX IMPOTEKAHWS, B3aMMOJCHCTBHE KOHIICHTPHPOBAHHOU
AQ30THOM KHUCJIOTHI C MEIpI0 (BO3MOXKHO MCIIOJNIb30BAHME BMJIEOMATEPUAJIOB), H3YYEHHE MOJENEH
KPUCTAJUIMYECKUX pEemIETOK ajmasa, Tpadura, QyuiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aacopOouuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM HpPOTHBOrasa, NojlydeHUe, cOOMpaHue,
pacrno3HaBaHHE U M3y4EHHE CBOICTB YIJIEKHCIOrO ra3a, IPOBEJICHHE KaueCTBEHHbBIX pPeakuil Ha KapOoHAT U
CIWJIMKAaT-MOHbl M U3YyYEHUE TMPU3HAKOB MX NPOTEKaHMs, O3HAKOMJICHHE C TNPOAYKIMEH CUIMKAaTHOU
IPOMBILUIEHHOCTH, pEIIeHHE OHKCIEPUMEHTANbHbIX 3aJad Mo TeMe «BaxHelme HeMeTaulbl M HX
COETUHEHUS.

MeTaibl M MX COeIMHEHUS

OO0mass XapakTepUCTHKAa XMUMHUYECKHX JJIEMEHTOB — META/VIOB Ha OCHOBaHMM MX TIOJOXKEHUS B
[Tepuonuueckoit cuctreme xumuueckux snemeHtoB J[. M. MennaeneeBa u crpoeHust aromoB. CTpoeHHe
MeTaiioB. MeTtamueckasl CBA3b M METalNIMYecKasl KpUCTaUINYeCcKas peléTka. DIEeKTPOXUMHUUECKU psij
HanpsokeHUi MmetaisioB. du3nueckre M XMMUYECKHe CBOicTBa MeTayuioB. OOmiMe crnocoObl MOTy4YeHHs
MeTauioB. [loHsITHE O KOPPO3UU METANIIOB, OCHOBHBIE CIOCOOBI 3alTUTHI UX OT Koppo3uu. CIruiaBsl (CTallb,
YYT'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[llenounpie metauibl: mnonoxkeHue B [lepuogmyeckod cucrteme xumudeckux osnemeHtoB . U.
MenpeneeBa, CTpOEHHE MX aTOMOB, HaxokJeHHe B mpupone. Pusznyueckue U XMMUYECKHE CBOWCTBA (Ha
npuMmepe Hatpus U Kajusi). OKCHUJIbI U TUAPOKCUABI HAaTpuUs U Kanus. [[puMeHeHre nieouHbIX METallIoB U UX
COETUHEHUN.

[[{emouHO3eMeENbHBIE METAUIBl MarHuid W KadplMii: mnojoxeHue B Ilepumonmueckoil cucreme
xumuuecknx semeHToB [I. . MenpaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B mpupojae. OPuzndeckue u
XUMHYECKHE CBOMCTBA MarHusg M Kaiublus. Baxueinme coeanHeHus Kaiublus (OKCHUI, TUIPOKCHUM, COJIN).
KécTtkocTh BOMIBI U CLTOCOOBI €€ yCTpaHEHHUS.

Amomunmit: onokenue B llepuoamueckoit cucreme xummudeckux smeMmeHToB [I. M. Menneneena,
CTpPOEHHUE aToMa, HaxoJeHue B npuponae. Pu3ndyeckue U XMMHUUECKHE CBOWCTBA allOMUHUA. AMDOTEpHbIe
CBOMCTBA OKCH/Ia U TUJIPOKCHIA ATFOMUHUS.

Keneso: nonoxxenue B [leprognueckoit cucteMe xumuieckux snemeHToB . M. Menpaeneesa, crpoenne
aToMa, HaxoxXJ1eHue B npupoae. Pu3ndeckue 1 XMMUYECKHE CBOMCTBA kene3a. OKCUAbl, THAPOKCHIIBI U COJIH
xenesa (1) u sxenesa (111), ux cocras, cBOICTBA M TIOTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0Opa3llaMH METaJJIOB U CIUIaBOB, HMX (U3UYECKUMHU CBOWCTBAMH, H3YUYCHHE
pPEe3YJITaTOB  KOPPO3WHM METAJIOB  (BO3MOXKHO  HCIOJb30BaHHME BHJICOMATepUANIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUSA OKCHJIA KaJlbLUs M HATpus C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMAaTEPUATIOB),
HCCJIEJIOBAHNE CBOMCTB >KECTKOM BOJBI, IIPOIIECCa TOPEHUS Kelle3a B KHCIopoe (BOZMOXKHO HCIIOIb30BAHUE



BUJIEOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMI HA UOHBI: MAarHUsl, KaJIbLIMs, aTlOM MHUS,
nuHka, xenesa (1) u xenesa (1), menu (Il), HabmroneHue U omucaHue MPOLECCOB OKPAITUBAHUS TUIAMEHU
MOHAMU HaTpusi, Kaius M Kaiablus (BO3MOXKHO UCIIOJIb30BAaHUE BUJCOMATEPHANIOB), HCCIEIOBAHUE
aM(pOTEPHBIX CBOMCTB THAPOKCUIA AIOMUHUS U THIPOKCUIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33]1a4 T10
TeMe «BakHeWIe MeTalibl U UX COCIUHEHUS.

XuMus M OKpY:KaIas cpeaa

BemecrBa u marepuansl B HOBCEIHEBHOM >KM3HHM 4YeJIOBEKa. be3omacHOe MCIOIb30BaHUE BELIECTB U
XUMUYECKHUX peakiuii B ObITy. [IepBasi moMols Npu XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKaroled cpeisl (IpeaeibHas JOMYyCTHUMasi KOHILIEHTpALUs BELIECTB,
nanee — [1JIK). Ponb XuMu# B pellieHUH IKOJIOTHIECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHre 00pa3IoB MaTeprajoB (CTEKIIO, CIIABEI METAJUIOB, TOJTUMEPHBIC MaTepUaIbl).

Mexcnpeomemnvwle ceasu

Peanuzanus MexnpenMETHBIX CBSI3€M MPU U3YYEHMH XUMHUU B 9 Kjacce OCYIIECTBISIETCA Yepe3
MCII0JIb30BaHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSATHH, SBISIOMIMXCS CUCTEMHBIMU JJIs
OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0me ecTecTBEHHO-HAYyYHbIE TMOHSATHSA: HAY4YHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CHHTE3,
KJIaCCU(UKAIUs, TEePUOAUYHOCTh, HAONIONEHUE, OSKCIICPUMEHT, MOJCIUPOBAHHUE, H3MEPEHUE, MOJICIb,
SIBJICHUE, TTAPHUKOBBIN d(D(PEKT, TEXHOIOT S, MAaTEPUATIBL.

®dusnka: Marepusi, aroMm, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, U30TOIbI, PaTuO0aKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUUECKUN 3apsijl, MPOBOJHUKH, TMOJYIPOBOJHUKH, TUAICKTPUKH, (OTOIIEMEHT, BEIIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTh, KPHUCTAUIMYECKasl peniéTKa,
CIUTaBbl, (PM3MYECKUE BEIMYMHBI, CIUHUIBI M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Connue.

buonorus:  porocwHTe3, ObIXaHue, Owochepa, OIKOCHCTEMa, MHUHEPAIbHBIE  YIOOpCHMUS,
MHUKPOJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIC BEIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIC TOPOJBI, TOJIE3HBIC UCKOIAEMEBIE, TOTUIHBO,
BOJIHBIC pecypchl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

JINYHOCTHBIE PE3YJIBTATbI

JIN4HOCTHBIE PE3yAbTaThl OCBOCHHUS IMPOTPaMMBbI OCHOBHOTO OOIIEro 0oOpa3oBaHHUs
IOCTHTAalOTCS. B XOJ€¢ OOyYeHHMs XUMHHM B EIMHCTBE YYeOHOM U BOCIHTATEIBHON
JEATEIbHOCTH B COOTBETCTBHHM C TPAIUIMOHHBIMH DPOCCHUHCKHMMHU COLMOKYIBTYPHBIMH H
IyXOBHO-HPaBCTBEHHBIMU I[IEHHOCTSMH, HNPUHATBIMH B OOILIECTBE MPAaBUIAMH U HOPMaMH
MOBE/ICHUST M CHOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHUS, CaMOPA3BUTHA U COLMAIIU3AINU
00yJaroIImXCcsl.

JINYHOCTHBIE Pe3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOM MMO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMH M PaCIIMPEHUE OMBITA JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

[ICHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJEIUIO, MOHMMAaHUs 3HAUYCHHS XUMHUYECKOW HAyKH B JKH3HH COBPEMEHHOTO
00IecTBa, ClIOCOOHOCTH BIJIAIETh JIOCTOBEPHON MH(pOPMAIIHEH O NepeIOBBIX JOCTHKECHUIX
OTKPBITUSX MUPOBOH M OTEYECTBEHHON XMMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTpPOMCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOro BOCIIUTAHMS:

IPE/ICTABICHUS O COIMAIBHBIX HOPMax M IMpPaBUJIaX MEKJINYHOCTHBIX OTHOIICHUH B
KOJUJICKTUBE, KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOH, Yyd4eOHO-
UCCJIC/IOBATEIbCKOM, TBOPYECKOH W JPYyrHX BHAAX JAEATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HON COBMECTHOW JESTEIBHOCTU IPH BBIIOJIHEHHU YYeOHBIX, ITO3HABATEIbHBIX
3aJa4, BBIMOJHEHUM XHMHUYECKMX OKCIIEPUMEHTOB, CO3JaHUM Y4YeOHBIX IPOEKTOB,
CTpEMJIEHUSI K B3aMMOINOHMMAaHMIO M B3aUMOIIOMOIIM B TIIpolecce 3TOM ydeOHOU
JesITeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEJCHME U IMOCTYNKH CBOMX TOBapuUIeH ¢
MO3UIIMY HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUH OCTYIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pDEHUYECKHE TIPEACTABIECHUS O BEIIECTBE U XUMHUECKOM peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJSIOIINE OCHOBY JJIS
NMOHUMAHUS CYIIHOCTH HAy4yHOH KapTUHBI MHpa, MpPEACTaBlIeHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPO/BI, B3aUMOCBS3AX UeJIOBeKa ¢ MPUPOAHOI cpeloif, o poiu
XMMHUU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO3HaBaTeNIbHBIE MOTHBBI, HAIllPaBICHHBIC HA TOJy4YCHHWE HOBBIX 3HAHHH MO XHMUH,
HEOOXOouMBbIe JUIsl OObSCHEHMs HaOJII0aeMBbIX MPOLECCOB U SIBICHHH, MO3HABAaTENbHOM,
MHQOPMALIMOHHOW W YUTATENBCKOW KYJIBTYPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHOW
paboTHl C Yy4eOHBIMH TEKCTaMH, CIPAaBOYHOH JHMTEPATypod, MOCTYNHBIMH TEXHHYECKHMHU
cpencTBaMy WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEepeC K 00Y4YEeHHUIO M MO3HAHUIO, JTF0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00pa30BaHMI0, MPOEKTHOM M HCCIENI0BATENbCKOW JAEATENbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAIPaBICHHOCTH U YPOBHs 00y4eHUs B AajbHEHIIIEM;

4) ¢popMHUpPOBaHHUS KYJITYPHI 310POBbS:

OCO3HAHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO,
YCTaHOBKHM Ha 3/I0pOBBI 00pa3 >KW3HH, OCO3HAHUE IOCIIEACTBUH M HENPHUITHE BPEIHBIX
npUBbIUEK (YHOTpEOIEHHs aJKOroJisi, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOIIOACHUS
NpaBUil OE30MACHOCTH MpPHU OOpPAICHUH ¢ XHUMHUYECKUMHU BELIECTBAMU B OBITY M peabHOU
KH3HU;

5) Tpy10BOT0 BOCIUTAHMS:

MHTEpEC K MPAKTUYECKOMY H3YyUEHHIO MpodeccHii U Tpyda pa3IM4HOTO poJa,
YBOXEHHE K TPYAy M pe3ynbTaraM TpPYyIOBOW AEATEIbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHHS TPEIMETHBIX 3HAHUA 110 XWMHH, OCO3HAHHBIM BBIOOP HMHIMBHIYaTbHON



TPaeKTOPUH MPOAOHKEHHS 00pa30BaHUsI C yUETOM JINYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XUMHUHU, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIemHoi MnpodeccuoHaIbHOM
NEATEILHOCTH W Pa3BUTHUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAaThCS B
npodeccuoHaIbHOM Cpere;

6) 3K0JI0rM4eCKOro BOCIMTAHHUS:

9KOJIOTHYECKHU I1eJIeCO00pa3HOE OTHOIICHUE K MPHUPOAE KaK HMCTOYHUKY JKHU3HH Ha
3emiie, OCHOBE €€ CYIeCTBOBAaHUS, TOHUMAHUE IIEHHOCTH 3J0POBOr0 U O€30macHOro oopasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY W TICUXHYECKOMY
3JI0pPOBBIO, OCO3HAHKE IIECHHOCTH COOJIFOJICHUS MPAaBUJI O€30IIaCHOTO MOBEICHHS TP padoTe C
BEILIECTBAMHU, a TAK)KE B CUTYAILUAX, YTPOKAOIIUX 3[I0POBBIO U KU3HU JIHOICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydaeMble MPU U3YYCHHH XUMUH, JUIS PEIICHUS
3a7a4, CBA3AHHBIX C OKPYXKAIOIIEH MPUPOJHONM CpeAoi, I TOBBIICHUS YPOBHS
HKOJIOTUYECKON KYIbTYphl, OCO3HAHHUS IIOOAIBLHOTO XapaKTepa 3KOJIOTMYECKUX MpodiIeM U
MyTel MX pEelIeHUsi MOCPEICTBOM METOJOB XUMHH, 3KOJIOTMYECKOTrO0 MBIUUICHHS, YMEHUS
PYKOBOJICTBOBATbCSI UM B TI0O3HABATEIbHOM, KOMMYHUKAaTUBHON M COLIMAIbHON IIPAKTHKE.

METAIIPEJIMETHBIE PE3VJIBTATBI

B cocraBe meTanpeaMeTHBIX Pe3yNbTAaTOB BBIACISIOT 3HAYUMBbIE JUIs1 (OPMHUPOBAHUS
MHPOBO33PEHHUS O0IIEHAYYHbIE TTOHATUS (3aKOH, TEOPHsl, IPUHITHUI, TUIOTE3a, (PaKT, cucTeMa,
MpoLeCC, SKCIEPUMEHT M JpPYyroe.), KOTOPbIE HCIONIB3YIOTCS B €CTECTBEHHO-HAyYHBIX
y4eOHBIX MpeaMeTax M MO3BOJSIOT HAa OCHOBE 3HAHUN W3 3TUX MpeaMeToB (OPMUPOBATH
MIPEJICTABICHHE O LIETOCTHON HAyYHOW KapTHHE MHUpPA, U YHUBEpCAIbHbIE yUeOHbIE NEHCTBUS
(mo3HaBaTeNbHbBIC, KOMMYHUKaTUBHBIE, PETYISATUBHEIE), KOTOpbIE o0ecIIeunBaroT
dbopMupoBaHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUTAHUPOBAHUIO M  OCYIIECTBICHHUIO
y4eOHOU JAesITeNbHOCTH.

IHo3naBaTeabHbIC YHUBEPCAIbHbIE YUeOHbIE 1eiCTBUS

ba3oBble Jlornuyeckue JeiicTBUA:

YMEHHUSI HCHOJb30BaTh NPUEMBI JIOTMYECKOTO MBILIJIEHUS] MPU OCBOCHHMM 3HAHUM:
pacKkpbiBaTh CMBICTT XUMHUYECKUX TOHATUN (BBIACTSATh HX XapaKTepHbIE MPHU3HAKH,
yCTaHABIUBATh B3aMMOCBA3b C JIPYTMMH TIOHATHUSMH), HWCHONB30BaTh TOHATUS IS
OOBSICHEHHUSI OTAETbHBIX (DaKTOB U SBJICHHM, BBHIOMpPAaTh OCHOBAaHUS W KPUTEPUU IS
KIacCU(pUKAIUU XUMUYECKUX BEIIECTB U XMMHUUYECKHUX PEaKIIHi, yCTaHABIUBATh MPUYMHHO-
CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMU HW3YyUEHHUs, CTPOUThH JIOTHUECKHE paCCYXKJICHUS
(MHIYKTUBHBIC, I€TyKTUBHBIE, 10 aHAJIIOTHH ), I€TaTh BHIBOBI U 3aKITIOUCHNUS;

yMEHHE MIPUMEHSITh B MPOIIeCcCe MO3HAHUS MOHITUS (TPeIMETHbIC U METANpPEAMETHEIE),
CUMBOJMYECKHUE (3HAKOBBIEC) MOJENH, WCIOIB3yeMble B XHMHH, MPEOOPa3OBHIBATH IIMPOKO
MIPUMEHsIeMbIE B XUMUU MOJIEJIbHBIE TIPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI dJIEMEHTA),
XuMHUeckas (opMyna W YpaBHEHHE XHMHUYECKOW peaklud — MPU PEHIeHHH Y4eOHO-
MO3HABATEIBHBIX 33Ja4, C YYETOM OTUX MOJACIBHBIX [MPEACTABICHUN BBIABISITH U
XapaKTepH30BaTh CYIIECTBEHHbIE MTPU3HAKU H3y4aeMbIX 00BEKTOB — XMMHUECKHX BEIIECTB U
XUMHUYECKHUX PEaKIUil, BBISBISATEH OOIIME 3aKOHOMEPHOCTH, IPUINHHO-CIICICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMbIX IPOLIECCAX U SBIICHUSIX.

Bba3oBble ucciiegoBaTeIbCKHeE JeiiCTBUA.

YMEHHE HUCIOJIb30BaTh MTOCTABIEHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA ITO3HAHUS, a
TakK€ B Ka4eCTBE OCHOBBHI Ui (DOPMUPOBAHHSI TUIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKIECHUIA;

MpUOOpETEeHUE OMbITA MO TUIAHUPOBAHUIO, OPTaHU3aIUU U TPOBEACHUI0 YUEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMIONAaTh 32 XOJOM MPOIECCa, CaAMOCTOSTENILHO MPOTHO3UPOBATh
€ro pe3ynbrar, (HOopMyaupoBaTh OOOOIIEHHS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIECIOBAHMSI, COCTABIATH OTUET O POICTaHHOK padoTe.

Pabora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, aHAJTU3UPOBATH U HMHTEPIPETUPOBATH MH(POPMALUIO PA3TUUYHBIX
BUJIOB U (pOPM TPEICTABICHUS, MOIY4YaEMYIO0 U3 Pa3HBIX MCTOYHUKOB (HAyUHO-TIOMYJspHAs



JUTepaTrypa XHUMHMYECKOTO COJEpXaHMsA, CIIpaBOYHble IocoOus, pecypcsl HMHTepHera),
KPUTHYECKHU OLICHUBATh IPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMALIUIO;

yYMEHUE NPUMEHATh Pa3IMuHble METO/bI U 3aIIPOCHI IIPH MOKCKE U 0TOOpe UH(popManuu
U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX Ul BBIIIOJHEHUs Y4eOHBIX U MO3HABATEIbHbIX
3aJad  ONpEeAENEHHOrO0 TUMAa, HNpUOOpEeTeHHEe OmblTa B 00JACTH  MCIIOJIb30BAHUSA
MH(POPMALMOHHO-KOMMYHUKAaTUBHBIX ~ TE€XHOJIOTHM, OBJIaJeHHE KYIbTYpOH aKTHBHOIO
WCIIOJIb30BaHMs PA3JIUYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOMpAaTh ONTUMAIBHYIO
¢bopmy npezacTaBieHUs MHGOPMAMKM U WUIIOCTPUPOBATH pEIlaeMble 337a4d HECIIOKHBIMU
CXeMaMHu, luarpaMMaMu, Jpyrumu (popmamu rpaduky 1 UX KOMOMHALUSAMUY;

YMEHHUE HCIOJIb30BaTh U aHAIM3MPOBATH B Ipoliecce Y4eOHOW M HCCIel0BaTeIbCKON
NESITeNbHOCTH MH(OPMALMIO O BIMSHUM HPOMBIIUIEHHOCTH, CEJIbCKOIO XO34HCTBA U
TPaHCIIOPTA Ha COCTOSIHUE OKPYKAIOIEH IPUPOJHOU CPEIBI.

KomMyHuKaTHBHBIE YHUBEpCaJbHbIe ydeOHbIE 1eliCTBHA:

yYMEHUsS 3a/aBaTb BOMNPOCH (B XoJe Juanora ¥ (WiM) JAUCKYCCHH) IO CYLIECTBY
o0cyxaaeMoil TeMbl, (OpPMYyIHpPOBaTh CBOM TNPEAJOKEHUS OTHOCHUTEIBHO BBIOIHEHUS
IIPEIUI0KEHHOM 3a/1a4H;

YMEHHS MPEACTaBIIATh IOJYYEHHBIE PE3y/bTaThl IO3HABATEIBHOM NEATEIBHOCTU B
YCTHBIX W IIMCBbMEHHBIX TEKCTaxX; Jelarb NPE3CHTALMI0 pe3yIbTaTOB  BBIIIOJHEHUS
XMMHUYECKOTO  JKCIepUMEHTa  (1aboparopHOro  ombiTa, JaboparopHOW paboThl IO
HCCIIEIOBAHUIO CBOMCTB BEILIECTB, YU€OHOI0 IPOEKTA);

YMEHUS Y4eOHOI0 COTPYIHNYECTBA CO CBEPCTHUKAMHU B COBMECTHOM 1103HABATEIILHON U
HCCIIEI0BATENIbCKON JEATENbHOCTH MIPU PELICHUH BO3HHUKAIOIUX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COINIACOBAHUS MO3ULMH (00CYXIeHHs, OOMEH MHEHUSMH, «MO3IOBBIE
LITYPMbI», KOOPAMHALUS COBMECTHBIX JICHCTBHM, ONPENCICHUE KPUTEPUEB IO OLICHKE
KauecTBa BHIMIOJIHEHHOU pabOTHI M IPyTHE).

PeryasiTuBHBIC yHUBEpCAJIbHbIC y4eOHbIE 1eICTBHSA:

YMEHHE  CaMOCTOSITEIbHO  ONPEACNATh  LEIu  JEATENbHOCTH,  IUIAaHWPOBATh,
OCYILECTBIIATh, KOHTPOJIMPOBAaTH U MpPH  HEOOXOOUMOCTH  KOPPEKTUPOBAaTh  CBOIO
NesTeIbHOCTh, BBIOMpaTh HaubOonee dPGPEKTHUBHBIE CHOCOOBI peIIeHUs Y4YeOHBIX U
MIO3HABATEJIbHBIX 3a/1a4, CAMOCTOSITEIILHO COCTABIIATh WJIM KOPPEKTUPOBAThH NPENIOKCHHBIN
QITOPUTM JEHCTBUI NMpPH BBINOJHEHHWU 3a/laHUil ¢ y4y€TOM MOJY4YEeHHs HOBBIX 3HaHUM 00
U3yyaeMbIX OOBEKTaxX — BEIIEeCTBaX M PEeaKUUsiX, OLEHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3ynbrara 3asBICHHOM I€JIM, YMEHHME HCIOIb30BaTb W AaHAJINU3MPOBATH KOHTEKCTHI,
IIpeIaraeMple B yCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3VYJIBTATbBI

B cocrtaBe mnpenMEeTHBIX pe3yabTaTOB IO OCBOCHHMIO O0S3aTENBbHOIO COAEpIKAHUS,
YCTAHOBJICHHOTO JIaHHOM (enepaabHON pabodell NporpaMMoil, BBIIEISIOT: OCBOEHHBIE
oOydJarolMMHCs Hay4yHble 3HAHWUSA, YMEHHMS U CIOCOOBI JeHCTBMM, crnenupuyeckue s
npeaMeTHOW o0nacTu «XHUMHs», BUABI JEATEIHOCTU MO IMOJYYEHHUIO HOBOTO 3HAHHUS, €ro
MHTEpOpEeTaly, NpeoOpa3oBaHUI0 U NPUMEHEHHIO B PA3IMYHBIX Yy4eOHBIX M HOBBIX
CUTYyaLMsIX.

K xoHIy 00yueHus B 8 Kkjacce nperMeTHbIe pe3yabTaTsbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb COPMHUPOBAHHOCTh y OOYUAIOLIUXCS YMEHU:

® PaCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHN: aTOM, MOJIEKYJIA, XUMUYECKUN

JJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTENIbHAsl aTOMHas M MOJEKYIspHas Mmacca,
KOJIMYECTBO BEILLECTBA, MOJIb, MOJIIpPHAas Macca, MaccoBas JA0JsI XMUMHYECKOTO
SNIEMEHTa B COEAMHEHHUH, MOJSAPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAHHUE, COJb,
NIEKTPOOTPULIATENIBHOCTb, ~ CTENEHb  OKUCIIEHHS,  XMMHYECKas  peakius,
KJIaccU(UKAIUS peaKuii: peakuu COCJUHEHUS, PEaKIMH Pa3JIoKeHUS, PEeaKLuu
3aMeIIEHUs, peakiuu OOMEeHa, PK30- M SHJOTEPMHUECKHE PEaKLUHu, TEIUIOBOH
3pQeKT peakuuu, SAPO aroma, SJICKTPOHHBIM CIOW aToma, aToMHas OpOWTalb,



pazgMyc aroma, XMMHUYECKas CBs3b, IOJSIPHAs M HEIOJSIpHAs KOBAJIEHTHAs CBS3b,
WOHHAsl CBS3b, HWOH, KATHOH, AaHHWOH, pacTBOpP, MaccoBas JOJ BELIECTBA
(mpoLeHTHAasE KOHLIEHTpALMsl) B paCTBOPE;

® WULIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHI U NPUMEHSATH 3TU
IIOHSATHSI IIPU ONMCAHUU BEILECTB U UX NPEBPALLECHUN;

® 1ICII0JIb30BaTh XMMHUYECKYK0 CHMBOJIMKY JJsI COCTaBi€HUS (OpMyN BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIIUM;

® OIIPEJIENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSAX, CTENEHb
OKHCJICHHUS 3JI€MEHTOB B OMHAPHBIX COEAMHEHMSX, NPHUHAIJICKHOCTh BEILECTB K
OIpeNeIEHHOMY KJacCy COEQUHEHUH Mo (opmynaMm, BHJ XHUMHUYECKOHW CBS3U
(KOBaJICHTHAsl U MOHHAs) B HEOPIraHUYECKUX COECAMHEHUSX;

e packpbiBath cMbic Ilepuonnueckoro 3akona J[. 1. Menneneesa: 1eMOHCTpUPOBATH
IIOHMMAHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT UX
nosiokeHuss B Ilepuoanueckoil cucreMe, 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOIaJpo;

® OIIUCHIBATh M XapakTepu3oBarh TabnmuuHyto (opmy Ilepuonuueckoil cucrembl
XMMUYECKHX 3JIEMEHTOB: pa3jMyarh MOHATHUS «VIaBHas noarpynna (A-rpymnmna)» u
«mo0oynas moxarpynmna (b-rpynma)», Manble U OONbLINE MEPHOAbI, COOTHOCUTh
o0o3HaueHus, KoTopble wuMmeroTcs B Tabnuue «llepuoanueckas cucrema
xumuueckux uieMeHToB [[. M. MengeneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3aps] sijapa, oOlLiee 4Yucio
3JIEKTPOHOB U PacHpeieIeHue UX 10 3JEKTPOHHBIM CIIOSIM);

e KJ1acCU(PUIMPOBATh XUMUUYECKUE 3JIEMEHThI, HEOPIraHUYECKHUE BEIIeCTBA, XUMUUECKHE
peakiuu (10 YMCIy ¥ COCTaBy y4YacTBYIOIIUX B PEaKIMM BELIECTB, IO TEIIOBOMY
dbdekry);

® XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA BELIECTB PA3JIUYHBIX
KJIAaCCOB, IMOATBEP)KJasl ONHCAHWE NPUMEpPaMH MOJEKYISAPHBIX ypaBHEHUMU
COOTBETCTBYIOLINX XMMHUYECKUX PEAKLU;

® [IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKAHUSI XMMUUYECKHUX TPEBPAILECHNN B PA3JINYHBIX YCIOBHSAX;

® BEIUUCIIATh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO
JOJTI0  XMMHYECKOTO 3JIeMeHTa Mo (opMylie COeIUHEHHs, MAaCCOBYIO JIOJIIO
BELIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINH;

® [IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHONU NIEATENBHOCTU — aHAJIU3 U CHHTE3,
CpaBHEHHME, 0000IleHHe, CHCTeMaTU3alulo, KJIacCU(UKalKIO,  BBISBICHUE
IIPUYHUHHO-CJIEICTBEHHBIX CBA3EH — JUUIS U3y4EHUS CBOMCTB BEIIECTB U XMMHUYECKHUX
peakifif, eCTeCTBEeHHO-HAay4YHble METO/bl MO3HaHWsS — HaOJIOJEHUE, HW3MEpEHUeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIM U MBICIIEHHBIN);

e CIIeIOBaTh IpaBWJIaM IIOJIb30BAaHMS XMMHUYECKOH TMocynod U J1abopaTopHBIM
000pyI0BaHUEM, a TAK)Xe MpaBUIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLIMSMHU 110 BBIIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB I10
MOJYYeHUI0O M COOMpaHMIO Ta3000pa3HbIX BeIIeCTB (BOJOPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOW MacCOBOM JOJIE€H PacTBOPEHHOIO
BEUIECTBA, IUIAHUPOBAaTb W  MPOBOAUTH XUMHYECKHE OKCIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB LIENOYEN U KUCIIOT C OMOIIBIO HHANKATOPOB (JIAKMYC,
¢beHondranent, METUIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kjacce nperMeTHbIE pe3yabTaTsl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxkaTb COPMHUPOBAHHOCTh y OOYUAIOLIUXCS YMEHU:

® PaCKphIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHSATUN: XMUMUYECKUN DIIEMEHT, aToM,
MOJIEKyJa, WOH, KaruOH, aHHOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTh, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHMCIEHUS, XHUMHUYECKas
peaxIysi, XMMHUECKas CBSA3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBINA 00BEM,



pacTBOp, DIEKTPOJIUTHI, HEIIEKTPOJIUTHL, DJICKTPOJIUTUYECKAS JTUCCOLMALINSA,
peakuuu MOHHOTO OOMeHa, KaTajiu3arop, XMMHUYECKOEe paBHOBECHE, OOpaTuMble U
HeoOpaTuMble peakluy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCITUTEb,
BOCCTaHOBMTEJb, OKHCICHHE M BOCCTAaHOBIEHHUE, aJUIOTpOnusi, amM(OTEPHOCTH,
XUMHUYECKas CBs3b (KOBaJieHTHAasl, MOHHAs, MeETaJIM4eckas), KpHCTaJlJIn4ecKas
pemérka, KOppO3Msl METAJUIOB, CIUIaBbl, CKOPOCTb XHMMHUYECKOW peakluu,
npenensHo qonycrumas konneHnTpanus [IJIK BemecTsa;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATHI M NMPUMEHSTH 3TH
MIOHSTHS TIPU ONMCAHUU BEILIECTB U UX MPEBPAILCHUN;

® IICTIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY [UIsl COCTaBlieHUS (OpMya BeIIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKIIUM;

® ONpeNeNIATh BAJCHTHOCTh W CTENEHb OKHUCIEHUS XUMHYECKHX JJIEMEHTOB B
COEIMHEHUSIX PA3JIMYHOIO COCTaBa, MPUHAAJIC)KHOCTh BEIIECTB K ONpeneIEHHOMY
KJIACCy COEAMHEHU Mo GopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJeHTHAs, MOHHAS,
METa/NINYeCcKasi) B HEOPraHMYECKUX COCAMHEHHUAX, 3apsii MOHA MO XUMHUYECKOH
dbopmyrie, xapakTep cpeibl B BOOJHBIX PACTBOPaX HEOPraHUYECKUX COCAMHEHUMN, THIT
KPUCTATUYECKON PEeIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBath cMmbica [lepuoanueckoro 3akona JI. 1. MenzaeneeBa u AeMOHCTPUPOBATH
€ro TOHMMAaHHUE: OINHUCHIBaTh W  XapaKTepu3oBaTh  TabmuuHylo  (opmy
[leproanueckoil CUCTEMbl XUMUYECKUX IJIEMEHTOB: pa3linyarh MOHATHUS «IJIaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpymnmna (b-rpymnmna)y», manbsie u 60JbIINe
MIEPHUO/IbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM Tabnulle,
C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMMHYECKHX 3JIEMEHTOB
(coctaB u 3apsan sjapa, oOIIee YUCIO 3JICKTPOHOB U pacIpeleleHHe HUX [0
ANIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
AIIEMEHTOB U WX COEIMHEHUH B MpejesiaX MallbIX MEepUo0B U IMABHBIX MOATPYI C
y4€TOM CTPOEHUS UX aTOMOB;

e KJacCUPHUIIMPOBATh XUMHUECKHE PIEMEHThI, HEOpraHNUECKHEe BEIeCTBA, XUMUYECKUE
peakuuu (10 YUCIy M COCTaBy YYAacTBYIOIIMX B PEAKIMU BEIIECTB, IO TETIOBOMY
3¢ dekTy, 10 U3MEHEHUIO CTENEHEN OKUCTIEHUS! XUMUYECKUX PIIEMEHTOB);

® XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME M CHEMU(PUYECKUE XMMHUYECKHE CBONCTBA
MPOCTBIX M CJHOXKHBIX  BEIIECTB, MOATBEpXKAas OMHCAaHHE MpPUMEpaMH
MOJIEKY/ISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XMMHUUECKUX PEaKIUil;

® COCTaBIISITh YPABHEHUS ANEKTPOIUTUUECKON AUCCOIUAIINH KUCIIOT, IeJI04ei U Comeil,
MOJIHBIE M COKpAIIEHHbIE YypaBHEHHUS pEakuii HMOHHOTO OOMeHa, YpaBHEHHS
peakuuid, TMOATBEPKIAIONIUX CYIIECTBOBAHHE T€HETUYECKOW CBSI3M  MEXKIY
BEIECTBAMH PA3ITUYHBIX KIIACCOB;

® PACKpBIBaTh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBIIEHUS NIEKTPOHHOTO OaaHca ATHX PEaKIuii;

® IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX TPEBPAICHUI B Pa3IMYHBIX YCIOBUSX;

® BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MACCOBYIO
JOTI0 XUMHUYECKOTO »JJIeMEHTa Mo (opMylle COSOUHEHHs, MAacCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHECHHIO XUMUYECKON PEaKIIHH;

e cOONMOAaTh TpaBUiia TMOJIb30BaHUS XWMUYECKOW TMOCYyIOH H J1abOopaTOpHBIM
o0opynoBaHUEM, a TaK)Ke MpaBuiIa OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIMOJHEHUIO J1A00OpAaTOPHBIX XUMHUYECKHUX OIBITOB IO
MOJTyYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa U YIJIEKHCIIOTO ra3a);

® IIPOBOJIUTH PEAKIIMH, MONTBEPKIAIOIINE KAYECTBEHHBI COCTAB Pa3IMYHBIX BEIECTB:
pacro3HaBarh ONBITHBIM MYTEM XJIOpUA-, OpoMuUa-, HOOUA-, KapOoHar-, ¢ocdar-,
CWJIMKAT-, CyIb(}ar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHUS W HMOHBI H3yYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECCKUX BEIECTB;



® NPUMCHATH OCHOBHBIC ONEPAIMH MBICIUTEIILHOW JESTEIPHOCTH — aHAllM3 M CHHTES,
CpaBHEHHE, 0000IIEHUE, CUCTEMATU3alINIO, BhISIBICHHE IPUIHHHO-CIICICTBEHHBIX CBS3CH —
JUISL M3YYCHUSI CBOMCTB BEIECTB M XUMHUYECKHX PEAKIIMi, €CTECTBEHHO-HAYYHBIC METOIbI
MO3HAHUSI — HAOIIONEHHE, W3MEpPEHHE, MOJICIUPOBAaHUE, OSKCIICPUMEHT (peasbHbIA U
MBICJICHHBIN ).

KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHMUE

8 KVIACC

/1

Tema ypoka

Bcero
4acoB

Mara

ONeKTpOH]
UG POBE
obpazoBarer
pecypcr

IIpenmet xumuu. Ponb XuMuU B )KU3HU YesloBeKka. Tena u
BEIIlECTBA

Bubnmnoreka

https://m.edsoo
10c

Ilonsrue o METOodaXx IMMO3HaHUs B XUMHUHU

Bubnuoreka

https://m.edsoo
27e

[IpaxTrueckas padora Ne 1 «IIpaBuna paboTsl B 1abopaTopuu u
MpUEMBI 0OpaIIeHNs ¢ TAOOPaTOPHBIM 00OPYIOBAHHEM)

Bubnuoreka

https://m.edsoo
3dc

Uwucteie BemecTBa U cMecH. CIocoOBI pa3eneHns cMmeceit

Bubnuoreka

https://m.edsoo
6ca

[Tpaxtuueckas pabora Ne 2 «Paznenenue cmeceit (Ha mpumepe
OYKCTKH TIOBAPEHHOM COJIH)»

Bubinuoreka

https://m.edsoo
8c8

ATOMEI 1 MOJICKYJIbI

Bubinuoreka

https://m.edsoo
aéc

XHUMHUYECKHUE FIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHYECKUX
3JIEMEHTOB

Bubinuoreka

https://m.edsoo
be8

HpOCTLIe " CJI0XXHBIC BEIICCTBA

Bubnuoreka

https://m.edsoo
abce

ATOMHO-MOJ'ICKy.HHpHOC yucHue

Bubnuoreka

https://m.edsoo
ds0

10

3aKoH MOCTOSTHCTBA COCTAaBAa BEIECTB. XUMHUYECKast (hopMyIa.
BaneHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB

Bubinuoreka

https://m.edsoo
eae

11

OtHocurenbHas aromMHas Macca. OTHOCUTEIIbHAS MOJICKYJIApHAasd
Mmacca

Bubnuoreka

https://m.edsoo
23c

12

MaccoBas J0JIs1 XUMHYCCKOI'0 3JIECMCHTA B COCAMHCHNU

Bubnuoreka

https://m.edsoo
50c

13

Konunuectso BemecTBa. Monbs. MogpHast macca

bubnanoreka

https://m.edsoo
230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

14

dusznueckue U XUMHAYECKUE SBJICHUA. XHUMUUCCKas peaKkuusa

Bubnuoreka

https://m.edsoo
7fa

15

[Ipu3Haky 1 yCIIOBUS IPOTEKAHNS XUMAYECKUX PEAKIIHIA

Bubnmoreka

https://m.edsoo
alé

16

3akoH COXpaHCHUA MACChl BCIICCTB. XHUMHUYECKHUE YpaBHCHUA

Bubnuoreka

https://m.edsoo
b88

17

Brruucnenus konuuecTBa, MacChl BEIIECTBA 10 YPABHEHUSIM
XUMHUYECKUX peaKini

Bubnuoreka

https://m.edsoo
708

18

Kaccudukarms XuMI9ecKux peakiuii (CoeTMHeHuS,
pasIoKeHUs, 3aMeIIeHHsI, 0OMeHa)

Bubnuoreka

https://m.edsoo
34

19

O000111eHME U cUCTeMaTHU3aIus 3HAHUI

Bbubnuoreka

https://m.edsoo
Oc4

20

KontponrHas pabota Nel mo Teme «BermecTBa 1 XUMHUYeCKHe
peaxum»

Bubnuoreka

https://m.edsoo
290

21

Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kucinopon —
3JIEMEHT U IIpocToe BeuecTBo. O30H

Bubnuoreka

https://m.edsoo
48e

22

dusuveckre 1 XMMUYECKHE CBOMCTBA KHCIopoa (peakiuu
okucieHus, ropenue). [lonarue 00 okcumax

Bubinuoreka

https://m.edsoo
614

23

CriocoOblI oy4eHus KHCI0poaa B 1a00paTopuu 1
HIpOMBILUIEHHOCTHU. [IpMeHeHne Kkuciopoaa

Bubnuoreka

https://m.edsoo
97a

24

TemnoBoit 3 ekt XuMHUYECKON peakIuy, TIOHATHE O
TEPMOXUMHUYECKOM YPABHEHHUH, IK30- U IHIOTCPMHUYCCKUX
peaxIusx

Bubinuoreka

https://m.edsoo
790

25

TornmBo (He(Th, yroib 1 MeTaH). 3arpsi3HEHHE BO3AYXa,
CITIOCOOBI €70 MPEI0TBPALICHHS

Bubnuoreka

https://m.edsoo
cda

26

[Ipaktnueckas padora Ne 3 o Teme «llomyuenue u cobupanue
KHCJIOPOJa, U3YUEHUE €r0 CBOWCTBY

Bubnuoreka

https://m.edsoo
ae2

27

Bonopon — anemenT u npocroe BemecTBo. Haxoxaenne B
IpUpoJE

Bubnuoreka

https://m.edsoo
ddo

28

du3ndecKkue U XUMAYCCKHE CBOMCTBA BOAOpOAA. HpI/IMeHeHI/IC
BOAOpPOaA

Bubnuoreka

https://m.edsoo
ddo

29

TlousTue o KMCIOTax U COJISIX

Bubnuoreka

https://m.edsoo
0d2

30

Croco05I TToITydeHHs BOAOPOa B 1abopaTopuu

bubnnoreka

https://m.edsoo
ddo



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

31

[Ipaktuueckas padora Ne 4 o Teme «IlomyueHue u cobupanue
BOJIOPOJIa, U3yUYEHHE €TO CBOICTBY

Bubnuoreka

https://m.edsoo
42

32

MortsapHbIif 006EM Ta30B. 3aKOH ABOTaAPO

Bubnmoreka

https://m.edsoo
42¢

33

Brruncnenust 00n6Ma, KOIMUECTBA BEIIECTBA ra3a IO €ro
W3BECTHOMY KOJIMYECTBY BEIECTBA MK 00BEMY

Bubnuoreka

https://m.edsoo
5a0

34

Brrurcnenust 006bEMOB Ta30B M0 YPaBHEHUIO PEAKIIMH Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHH Ia30B

Bubnuoreka

https://m.edsoo
708

35

dusnueckne 1 XUMHYECKHE CBOMCTBA BOIEI

Bubnuoreka

https://m.edsoo
87a

36

CocraB ocHoBanuii. [lonsatre 00 MHAUKATOPAax

Bbubnuoreka

https://m.edsoo
9e2

37

Bopna kak pactBopurens. HackieHHbIE 1 HEHACHIIIIEHHBIC
pacTBOpBL. MaccoBast 1oJIs BEMIECTBA B PaCTBOPE

Bubnuoreka

https://m.edsoo
b40

38

IIpakTuueckas padora Ne 5 o reme «lIpuroronenue
pacTBOPOB € OMPEACIEHHON MaCCOBOU N0JIEN PaCTBOPEHHOTO
BEIECTBA»

Bubnuoreka

https://m.edsoo
eba

39

KonTponbnas padora Ne2 o teme «Kucnopon. Bomopon. Bona»

Bubinuoreka

https://m.edsoo
342

40

OKCI/II[LIZ COCTasn, KJ'IaCCI/I(l)I/IKaI_II/IH, HOMCHKIJIaTypa

Bubnuoreka

https://m.edsoo
64e

41

[Nonmy4eHue n XUMHYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCHIOB

Bubinuoreka

https://m.edsoo
64e

42

OcHoBaHus: COoCTas, KHaCCI/Iq)I/IKaI_II/IH, HOMCHKIJIaTypa

Bubnunoreka

https://m.edsoo
7ca

43

Ilonyyenue u xuMHU4YecKkre CBOMCTBA OCHOBaHUIA

Bubnuoreka

https://m.edsoo
7ca

44

Kucnotsl: coctas, KitaccuguKaiys, HOMEHKIIATypa

Bubnuoreka

https://m.edsoo.
e2

45

HOHy‘lCHI/Ie M XUMUYECKUE CBOMCTBA KUCIIOT

Bubnuoreka

https://m.edsoo.
e2

46

Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI TOTydeHus,
XUMHUYECKHE CBOMCTBA

Bubnuoreka

https://m.edsoo.
474

47

[IpakTuueckas pabora Ne 6. PerieHne 3KCiepUMEHTaIbHBIX
3aaa4 1o Teme «OCHOBHBIE KJIaCChl HEOPTraHUIECKUX
COEAVHEHUIN

bubnnoreka

https://m.edsoo.
b7c



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

48

['eneTnueckas cBs3b MEXKIY KIacCaMU HEOPTaHUUECKHUX
COCTMHEHUN

Bubnuoreka

https://m.edsoo.
as0

49

O00011IeHIE U CHCTEMATH3aLMs] 3HAHUH

Bubnmoreka

https://m.edsoo.
ch2

50

KonTponsHas padota Ne3 no teme "OcHOBHBIE KIIacChl
HEOPraHUYECKUX COCTUHECHUN"

Bubnuoreka

https://m.edsoo.
ela

51

HepBLIe IIOIIBITKN Knaccmbnxaunn XUMHUYCCKUX 3JICMCHTOB.
Ilonstre o rpynmnax CXOAHBIX 2JIEMEHTOB

Bubnuoreka

https://m.edsoo.
ffa

52

Ilepunonuyeckuii 3akoH u Ilepuoanueckas cucTeMa XUMUYECKHUX
anemeHToB /. 1. MeHnneneena

Bubnuoreka

https://m.edsoo.
52¢

53

ITepuonsl, rpynmnel, MOArPYIIIbI

Bbubnuoreka

https://m.edsoo.
52¢

54

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M3oTonsl

Bubnuoreka

https://m.edsoo.
342

55

CrpoeHue 3IeKTPOHHBIX 000JI0UeK aTOMOB 3JIEMEHTOB
[Tepuonuueckoit cucremsl . 1. Menaeneena

Bubnuoreka

https://m.edsoo.
6bc

56

XapakTepucTHKa XHMHYECKOTO JIEMEHTA IO €T0 MOJIOKEHHUIO B
[Tepuonuueckoii cucreme 1. . Menaeneepa

Bubinuoreka

https://m.edsoo.
824

57

3nagenue [leproaudeckoro 3akoHa Ui pa3BUTHSI HAYKH U
npaktuku. /1. 1. MengeneeB — y4€Hblii, IEAATOT U IPaXkJaHUH

Bubnuoreka

https://m.edsoo.
96e

58

9HeKTpOOTpI/IHaTeHBHOCTB aTOMOB XMMHWYCCKUX 3JICMCHTOB

Bubinuoreka

https://m.edsoo.
ab8

59

Honnast xumnudeckas CBsI3b

Bubnuoreka

https://m.edsoo.
c34

60

KoBaneHrHas MOoJigpHasaA XUMHUYCCKaAs CBA3b

Bubnuoreka

https://m.edsoo.
ab8

61

Kosanentnas HEIIOJIApHad XUMHUYECKas CBA3b

Bubnuoreka

https://m.edsoo.
ab9

62

CrerneHp OKUCIEHUS

Bubnuoreka

https://m.edsoo.
€28

63

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIE peakuuun

Bubnuoreka

https://m.edsoo.
076

64

OKUCIUTEIN U BOCCTAaHOBUTEIIN

bubnnoreka

https://m.edsoo.
076



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

65 KonTtponbhas padora Ned o teme «CtpoeHme aToma. 1 bubnuoteka
XuMHUecKas CBI3b» https://m.edsoo.
486
66 O0001eHEe U cUcTEMAaTH3alMs 3HAHUI 1 Bubnuoreka
https://m.edsoo.
33c
67 O0001IeHNEe U CUCTEMATH3aIUs 3HaHUI 1 Bubnuoreka
https://m.edsoo.
cb2
68 O0001IeHNEe U CUCTEMATH3aLU 3HaHUN 1 Bubnuoreka
https://m.edsoo
1c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68
9 KJIACC
DJIEKTPOHHB!
No nudposBbIe
Tema ypoka Bcer | /lara bp
n/n o0pa3oBareJu
0
pecypcbl
o bubnmuoreka L
Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema
1 https://m.edsoo
xumuueckux aemMeHToB . . Meneneena b50e
o bubmuoreka L
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX
. 1 https://m.edsoc
3JIEMEHTOB MEPBbIX TPEX NEPUOIOB bBh6
Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX Bubarorexa I
BeIICCTE 1 https://m.edsoc
B b7e2
o Bubnnoreka I
Buibl XMMUYECKOW CBSI3U U THUIBI KPUCTAILNTMYECKHUX
oK 1 https://m.edsoc
p bac6
KontponbHas pabota Nel o teme «IloBTOpenue u
yriryOneHne 3HaHU OCHOBHBIX pa3ielioB Kypca 8 1
KJIacca
" Bubnnoreka 1
Knaccudukanys XuMudecKiX peakiuii mo pa3audHbIM
I 1 https://m.edsoc
p bcbO
o Bubnnoreka 1
[TonsiTe 0 ckOpocTH XUMUYECKOH peakiuu. [ToHsaTre o
1 https://m.edsoc
TOMOTE€HHBIX M T€TEPOTEHHBIX PEAKITHIX be0a
[TousiTne 0 XUMUYECKOM paBHOBeCHU. DAKTOPBHI, Bubmuoreka L
BIIMSIIOIIAE HA CKOPOCTh XUMUYECKON PEaKIuu U 1 https://m.edsoc
MOJIOKEHUE XUMHUYECKOTO PABHOBECHUS c28c
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 Bubmuoreka L



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

https://m.edsoo
cade

10

Teopust snekTpoauTUdecKoi auccoruanuu. CuabHbIC U
ciabble AITEKTPOTUTHI

BbubGmuoreka L

https://m.edsoo
cd68

11

HoHHbIE ypaBHEHHUs peakui

BbubGmuoreka L

https://m.edsoo
d448

12

XMMHYECKHE CBOMCTBA KUCJIIOT U OCHOBAHUHU B CBETE
MPECTaBICHUN 00 AIEKTPOTUTHUSCKOM TUCCOLIUAITTN

BbubGmuoreka L

https://m.edsoo
d5d8

13

XHWMHUYECKHE CBOMCTBA COJIEU B CBETE MPEICTABICHUN
00 2JEKTPOIUTUYECKOHN TUCCOLMALIUN

bubmmoreka L

https://m.edsoo
d8h2

14

ITonstue o TUAPOJIN3C coJjieit

bubmmoreka L

https://m.edsoo
d9d4

15

O00011IeHNE U CUCTEMATU3ALUS 3HAHUI

bubmmoreka L

https://m.edsoo
ddi12

16

[Tpaktuueckas padora Ne 1. «Pemienue
9KCIEPUMEHTAIIBHBIX 3379

bubmmoreka 1

https://m.edsoo
dbfa

17

KonTponshas pabora Ne2 1o Teme «NEeKTpOTUTHIECKAS
Jucconuanus. XUMHUECKHe Peakllii B PaCTBOPAx»

Bbubnuoreka L

https://m.edsoo
decO

18

OO0m1as XxapakTepruCTUKA rajJoreHOB. XUMUYECKHE
CBOICTBA Ha MTPUMEPE XJI0pa

Bbubnuoreka L

https://m.edsoo
dfe2

19

XnopoBonopoa. CossiHast KUCIOTa, XUMHUYECKUE
CBOICTBA, OJIyYEHUE, IPUMEHECHHUE

Bbubnuoreka L

https://m.edsoo
104

20

[Ipaxtuyeckas padora Ne 2 o teme «llonyuenue
COJITHOW KHCJIOTBI, N3y4€HHUE €€ CBOMCTBY

bubmmoreka [

https://m.edsoo
€348

21

Brrunciaenus mo YpPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ,
€CJIM OJWH U3 pCAarcHTOB OdaH B HU30BITKE

bubmmoreka [

https://m.edsoo
2488

22

O6mas xapakrepucTuka 3eMeHToB VIA-rpymnisl

bubmmoreka [

https://m.edsoo
eb4a

23

AmnoTponHbie MoguUKAIUU cepbl. HaxoxaeHue cepsl
U €€ COEAMHEHUH B pupose. XUMMHUUYECKUE CBOMCTBA

Bbubnuoreka L
https://m.edsoo



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

cepel

eb4a

CepoBonopoza, cTpoeHue, GU3NIecKue 1 XUMHIECKUE

BbubGmuoreka L

24 . https://m.edsoo
CBOICTBa
€802
bubnuoreka L
Oxcunpl cepol. CepHast KHCI0Ta, (PU3NYECKUE U

25 . https://m.edsoo
XUMHUYECKHE CBONCTBA, IPUMEHEHUE 028
XUMUYECKUE PEAKIUH, JISKAILTUE B OCHOBE

. bubmmoteka I
MIPOMBILIUIEHHOTO C110c00a MOTyYEHHs] CEPHOM KUCIIOTHI.

26 . https://m.edsoo
XHUMHUYECKOE 3arpsiI3HEHUE OKPYXKAIOUIeH cpeibl ec8a
COETMHEHUSIMU CEePbI
Brruncnenue MacCoBOM JT0JIM BBIXOZAA MPOIYKTa bubmmorexa I

27 ca https://m.edsoo

KIAH
peartl ec8a
OO6mias xapakTepucTuka AeMeHToB VA-rpynibl. A30T, Buoauoreka L
28 pacmpocTpaHeHue B Ipupoae, GU3NIecKue u https://m.edsoa
XHUMHUYECKUE CBOMCTBA eeab
N bubnuorexa L
AMMHuak, ero puznYecKue U XUMUYECKHEe CBOMCTRA,
29 MOJyYeHUE U IPUMEHEHHE fitps. . 502
ya P f004
bubnuorexa L
[TpakTuueckas pabota Ne 3 mo teme «[lomydyenue
30 . https://m.edsoc
aMMUuaKa, U3y4eHHe ero CBOMCTBY £180
N bubmuotexa I
A3OTHas KUCIIOTa, €€ (PU3NUECKHE U XUMHUSCKHE
31 cBoficTRA https://m.edsoo
1306
Hcnonp30BaHNE HUTPATOB M COJIE aMMOHHUS B KAY€CTBE BubnuoTeka I

32 MHUHEpaJIbHBIX YI00peHuil. XuMHueckoe 3arpsisHeHue https://m.edsoo

OKPYKAKOLIEH Cpelibl COEAMHEHUSIMU a30Ta 518
bubmuotexa I
®dochop. Oxcua pocdopa (V) u bochopHas kuciora,

33 . https://m.edsoa
du3HYeCKre U XUMUYECKHE CBOMCTBA, TIOTYICHHE f63a
Hcnonp3oBanue hocdaroB B kadyecTBE MUHEPATHHBIX Buommoreka [

34 yaoOpeHuii. 3arpsi3HeHNE MPUPOTHON Cpebl https://m.edsoo
dbocdaramu fc20
VYriepon, pacnpocTpaHeHue B pupoe, Guzndeckue u bubmorera I

35 ’ . ’ https://m.edsoo
XUMHUYECKHE CBONCTBA

fd9c
Oxkcuppl yrepoaa, ux pusndeckue 1 XuMHUECKHe bubauoreka L

36 CBOMCTBA. DKOJIOTHYECKHE IPOOIEMBI, CBSI3aHHBIE C https://m.edsoo
okcuziom yriepona (1V) febe

37 VYronbHas KUCIOTa U €€ coNu bubnuotexa 1



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

https://m.edsoo
006¢c

[Ipaktrueckas padora Ne 4 mo teme "[lomydenue

Bbubnuoreka L

38 yriIeKucIoro ra3a. KauectBeHHas peakiusi Ha KapOoHar- https://m.edsoo
HOH" 027e
[TepBoHaUanbHBIC TOHATHS 00 OPraHUIECKUX bubmorexa L

39 P https://m.edsoa
BEIIECTBAX KaK O COCAMHEHUSIX YIIepoaa 0546

bubnuoreka L

40 KpeMmuuii u ero coenunenus https://m.edsoo
080a

[TpakTuueckas padbora Ne 5. Pemenue bubnuorexa L

41 SKCIEPUMEHTAIBHBIX 3aJ1a4 1o TeMe «Bakueiime https://m.edsoc
HEMETAIIIBI U X COEIUHEHHUS Obf2

N bubnuorexa L
KontponpsHas pabora Ne3 no teme «Baxueiiue

42 https://m.edsoo

HEMETAJUIbl U UX COCIUHEHUS

0el8
OO0m1as XxapakTepuCTUKa XUMUYECKUX AIIEMEHTOB —

bubnuoreka L
MeTau1oB. MeTaindecKkas CBi3b U METaJUTHIeCKast

43 __ . https://m.edsoa
KpUCTaJUTH4ecKas pemérka. u3znyeckue CBOMCTBa 103e
METaJJIOB

. . bubnuorexa L
XUMHYECKHE CBOMCTBA METAIIIOB. DJIEKTPOXUMUYECKUI

44 N https://m.edsoo
P HAMPSDKEHUH METAIIOB 1156
OO6mue cnocoOwl momyyeHus MeTayioB. CIiiaBhl. Bubauoreka L

45 Brruncnenus no ypaBHEHHSIM XUMHUYECKUX PEAKIUH, https://m.edsoo
€CJIM OIMH U3 PEareHTOB COACPIKUT MPUMECH 1156

bubmuotexa I

46 [ToHsATHE O KOPPO3UHU METAIIOB https://m.edsoo

1278
bubmuotexa I
47 [llenounbIe METATIIBI https://m.edsoc
14b2
bubmuotexa I
48 OKCHUBI M TUIPOKCUIBI HATPUS U KaJIHUS https://m.edsoo
14b2
bubnuorexa L
49 [llenouHO3eMeNbHBIE METAJIBI — KAJIBIIUA M MarHui https://m.edsoo
15e8
bubnuotexa 1
50 Baxwuerimme coeMHEHUS KaabLHs https://m.edsoc

15e8



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CHCTEMAaTH3allMs] 3HAHUI
Bbubmmoreka L
52 JKéctkocTh BOIBI M CLTOCOOBI €€ ycTpaHeHUS https://m.edsoo
1886
bubnuoteka L
IIpaxruueckas padora Ne 6 o Teme "XKEcTKOCTh BOALI U
>3 M:TO bl €€ yCT paHeHI/I}I" ntps://m.eds0g
A yerp 1ae8
bubnuoteka L
54 AmomMuHui https://m.edsoc
1c64
bubmuoteka L
55 AmboTepHbIe CBOWCTBA OKCH/IA M THIPOKCH/IA https://m.edsoo
1c64
bubmnoreka 1
56 Keneso https://m.edsoo
1d86
bubmnoreka 1
57 Oxcubl, ruapokcu sl U conu skenesa (1) u xxenesa (1) https://m.edsoc
35e6
58 O00011IeHNE U CHCTEMaTH3allisl 3HAHUI
[Tpaktuueckas padora Ne 7. Pemenue bubnuorexka I
59 AKCIEPUMEHTAIBHBIX 3aa4 1o TeMe «Baxunenme https://m.edsoc
METaJUIbI U UX COCIUHCHUS» 3de8
Brruncnenus mo ypaBHEHUSIM XUMAYECKUX PEAKIIUH,
bubnnoreka I
€CJIM OJIUH U3 PEareHTOB JJaH B U30BITKE WU COACPKUT
60 . https://m.edsoo
npuMecH. BerarcieHus MacCoBO# JTOJIM BBIXOA 1750
MIPOYKTA PEaAKIIHH
61 O000111eHNE U CUCTEMATH3aLMs 3HAHUH
62 KonTposbHas padora Ne4 no teme «Baxuelme
METAJIJIbI M UX COETUHEHUI
BemecTBa 1 Marepuaibl B IOBCEIHEBHOM )KU3HU bubnmnorexa [
63 eToBCKA P https://m.edsoo
YeJIOBEK
. 350
bubnnoreka 1
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLLEH CpeIbl https://m.edsoc
4270
bubnnoreka 1
65 Ponb XxumuM B pelieHnH 3KOJIOTHYECKUX MPOoOIeM https://m.edsoo
4270
Bubmmoreka L
66 O0001IeHNE U CHCTEMATH3aLMs 3HAHUH https://m.edsoo

0dOa



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

Bubmmoreka I
67 O060011IeHNE U CHCTEMATU3ALUS 3HAHUI 1 https://m.edsoo
b33c

Bubmmoreka I
68 O060011IeHNE U CHCTEMATU3ALUS 3HAHUI 1 https://m.edsoo
9ch?2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
Xumust. 8 kiacc: yueb. aist obmeobpaszoBarenbHbIX yupexaenuii / O.C.
["aGpuensy. - 3-e uzn., crpeotutn. - M.: llpoda, 2022. - 286 c.

Xumus. Kiacc: yue0. aiis oomieodpaszoBarenbHbIx yupexaenuii / O.C.

["aGpuensy. - 3-e uzn., crpeotutn. - M.: llpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJISA
Beenure

1. I'a6puensn O. C., Bockoboitnukosa H. I1., furykoBa A. B. Hacronbhas
KHHUTA yauTess. Xumus. 8 ki1.: Metogudeckoe ocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaas ayis 1abopaTOpHBIX OIMBITOB U
npaktudeckux padot. 8 k1. K yueOnuky O. C. ['abpuensna « Xumusi. 8 Kiaccy.
M.: poda, 2022.

3. I'abpuensn, O. C. Metonuueckoe nocodue k yueOuuky O. C. ['abpuensina
«Xumust». 8 kimace / O. C. 'abpuensa. — M. : [lpoda, 2021. — 109.

4. I'abpuens, O. C. Metoanueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumus». 9 kimace / O. C. 'abpuensa. — M. : [lpoda, 2021. — 108.

5. Xumus : rexHosnoruueckue kaptel kK yaueoHuky O. C. I'abpuensHa « Xumusi.
8 kimacey : metoamueckoe mocodbue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosjoruueckue kaptel K yaueOnuky O. C. ['abpuensna « Xumusi.


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

9 kmaccy : Mmetogudeckoe nmocooue / JI. . Acanoa. — M. : [Ipoca, 2018

7. Xumus. 8 ki1.: KOHTposibHBIE U POBEPOUYHBIE PadOThI K yueOHHuKy O. C.
INa6puensiaa «Xumust. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yimmakosa
u ap. - M.: Jlpoda, 2022. nanubie

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera « XuMus» U CalT IS yIUTENS «51 My Ha YPOK
XUMHUN

http://him.1september.ru Exunas xomtekuust L{OP: IIpeameTHas KOIIEKIUs
«XuMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
sKCTIepUMeHThI: XuMust. Komekiust Poccuiickoro 061eo0pa3oBareIbHOTo
noprajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Beepoccuiickast onuMIiiuaa mKoJIbHHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranuueckas XuMusi: 3JICKTPOHHBIA YU4COHUK ISt
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJICKTPOHHBIN YUeOHHK
http://www hemi.nsu.ru OTKpeITHIH KOUTEIK: XUMHUSA
http://www.chemistry.ru JTlucraHinonHas OJTMMITHAA IO XUMHUU:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOCKT



