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IMNOACHUTEJ/IBHASA 3AIIMCKA

[Tporpamma o XMMHHU Ha YpOBHE OCHOBHOTO 00II[ero 00pa3oBaHUs COCTaBlIEHA HA OCHOBE TPEOOBaHHM K
pe3yipTataM OCBOCHHS OCHOBHOW O0pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO 0OIIEro 0oOpa3oBaHMA,
npezacrasieHHbix B @I'OC OO0, a takxke Ha OCHOBE (enepanbHON pabodell MporpaMMbl BOCIUTAHUS U C
y4€TOM KOHLICNIMM TIPErojaBaHusl ydeOHOro mpeamera «XuMHsS» B 00pa30BaTeiIbHBIX OPTaHM3aALUAX
Poccuiickoit @enepanuu.

[Tporpamma mo xumuM Ja€T MPEICTABICHHE O LEAX, OOIIeH cTparermu OOy4YeHHs, BOCIIHUTAHUS H
pa3BUTHS OOYy4arOIIMXCS CpPEACTBAMH Y4eOHOrO TIpeAMEeTa, YCTAHABIMBAET OO0s3aTeNIbHOE IPEIMETHOE
coJiepXKaHue, MpeaycMaTpruBaeT paclpeieeHUe ero 1o KjaccaM U CTPYKTYPUpPOBAHME 110 pa3zieiiaM UM TeMaMm
OporpaMMbl 0 XHMMHH, OIPENEISIET KOJIMYECTBEHHbIE U KAYECTBEHHbBIE XapaKTEPUCTHKU COJAEpKaHUS,
PEKOMEHAYEMYIO TIOCIIEAOBATEIbHOCTh U3YUYEHUS XUMUU C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKK y4eOHOTO IpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaroIuXcs, ONPEAEseT BO3MOXKHOCTH
npeaMeTa JUIs peaju3alii TpeOOBaHUH K pe3ylbTaraM OCBOCHHMS OCHOBHOW 0Opa3oBaTeNbHOW MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0OOIIET0 0Opa3oBaHuUs, a TaKKe TPeOOBAHWH K pe3yabraraM OOy4eHHUs XUMHHM Ha ypOBHE
Henel u3ydyeHus MpeAMETa M OCHOBHBIX BMJIOB Yy4€OHO-IIO3HABATENIbHON JEATENBHOCTH OO0ydarolerocs Mo
OCBOEHHUIO Y4€OHOI0 COJIEpIKaHuUs.

3HaHME XHUMHUU CIY)KUT OCHOBOM s (OpPMHUpPOBAHMS MHUPOBO33PEHHUS OOydaroIlerocs, €ro
NPEACTAaBICHUH O MaTepUaIbHOM E€IMHCTBE MHpA, BAXHYI pOJIb HUTpaloT (hopMUpyeMble XUMHEH
NPEACTaBICHUS O B3aUMOIIPEBPAIICHHUSIX YHEPrHd W 00 HBOJIOIHMH BEHIECTB B NMPHUPOJIE, O MYTAX PEIICHUS
m100abHBIX TPOOJIEM YCTOMYHMBOTO PA3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM, MHUIICBOM U
HKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 3PABOOXPAHCHUS.

N3yuenne xumun:

CIOCOOCTBYET pean3auy BOZMOXKHOCTEH JIs1 CAaMOPa3BUTHS M (POPMHUPOBAHUS KYJIBTYPHI IMYHOCTH, €€
o0mieit u pyHKIIMOHATLHOW TPAMOTHOCTH;

BHOCHT BKJIaJ] B (hOPMUpPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEW OOydYarOMIMXCs, HAaBBIKOB MX
CaMOCTOSITENIbHON y4eOHOM JesTeIbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEIOBATENIbCKUX YMEHHUM, HEOOXOIUMBIX
KaK B ITOBCEIHEBHOM KM3HU, TaK U B PO(dhecCHOHAIbHOM 1eATEIbHOCTH;

3HAKOMHT CO CHELM(PHUKON HAyYHOTO MBIIICHUS, 3aKJIabIBAET OCHOBBI 1IEIOCTHOTO B3MNIsa HA €JUHCTBO
IPUPOJIBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM ATAloM B (()OPMUPOBAHUN €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH
00y4aroIInXcs;

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

Jlannble HampaBieHHss B OOy4yeHHMM XUMHUHU OOECHEYMBAIOTCS CHEUMPHUKON coaepkKaHus y4eOHOro
npeaMeTa, KOTOPbIM SBISETCS MEAarorudyeckd aJanTHPOBAaHHBIM OTpaXKeHHEM O0a30BOM HayKM XHMHUH Ha
OIIPEACIIEHHOM JTane €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsI OPUEHTUPOBAH Ha OCBOEHHE OOydarolIMMHUCA
CUCTEMBl TMEpPBOHAYAJIBbHBIX MOHATHH XUMHH, OCHOB HEOPraHMYECKOM XUMHHM U HEKOTOPBIX OTAEIbHBIX
3HAUUMBIX MMOHSITUH OPraHUYECKON XUMUU.

CrpykTypa comepaHusi MporpamMmbl 0 XUMHUHM c(OpMHpOBaHA HAa OCHOBE CHCTEMHOIO MOAXOoAa K €&
u3yuenuto. CozeprkaHue CKJIaJbIBAECTCS U3 CUCTEMbI OHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI
HNOHATUH O XuMuyeckod peakuuu. OOe 3TH CHCTEMbl CTPYKTYpHO OPraHM30BaHbl [0 MPHUHIIMITY
MOCJIEZI0BATENIbHOTO PAa3BUTHSI 3HAHUM Ha OCHOBE TEOPETHUECKHUX MPEICTaBICHUN Pa3HOTO YPOBHSI:

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

— [lepuognueckoro 3akona /I. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YEHHS O CTPOEHUH aToOMa U XUMUYECKOU CBS3H;

— IpeACTaBIeHUHN 00 3EKTPOIUTUYECKON JUCCOLUAIINH BEILIECTB B PACTBOPAX.

Teopernyeckrue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU TOIYYEHHBIX U OCMBICIEHHBIX
(GakTOB, 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 (QOPMHPOBAHHIO MPEJACTABICHUS O XHUMUYECKOU
COCTABJISIOIIECH HAy4HOW KapTUHBI MUpa B JIOTMKE €€ CHCTEMHOM NPUPOJbI, LEHHOCTHOTO OTHOILIEHUS K
HayYHOMY 3HAHMIO U METOJaM IO3HAaHUs B Hayke. 3ydyeHre XMMHUM MPOMCXOIUT C MPUBJICYCHUEM 3HAHUU U3
paHee M3YYEHHBIX Y4YeOHBIX mpeameToB: «Oxpyxkaromuii mMup», «buomorus. 5—7 xmaccel» u «®Puszmka. 7
KJIace».



[Ipy M3y4eHUH XUMHHM TPOUCXOAUT (HOPMHPOBAHWE 3HAHWH OCHOB XMMHYECKOM HAyKH Kak OOJIAaCTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOM NEsATETbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIBTYphL. 3afa4a y4eOHOTo MpeaAMeTa COCTOMT B ()OPMUPOBAHUM CUCTEMBbl XMMUYECKHX 3HAHUNA —
BOXKHEHIINX (AKTOB, TIOHATHHA, 3aKOHOB U TEOPETHUYECKUX MOJOKEHUH, JOCTYHHBIX 0000IIeHnI
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKH, B MPHOOIICHUN K HAYYHBIM METOJIaM MO3HAHMS IPU U3Y4YECHUH
BEIIECTB M XUMUYECKHX PeaklUuii, B JOPMUPOBAHUH M Pa3BUTHH IMO3HABATEILHBIX YMEHUN U UX MPUMEHEHHUH B
y4eOHO-TI03HABATEILHOM U yu4eOHO-UCCIIEAOBATEIbCKON JIeATEIbHOCTH, OCBOCHHMM NpaBUi 0O€301MacHOroO
oOpallieHus ¢ BEIIECTBAMHU B ITIOBCEIHEBHOM JKHU3HH.

[Tpy u3y4eHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs BaKHOE 3HAYCHUE MPHOOPENN TaKHe
LEJIH, KaK:

— (¢opMupOBaHHE HWHTEJUIEKTYyalbHO pa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30OBaHHUIO,
COTPYAHHYECTBY, CAMOCTOSTEIIbHOMY TPHUHATHIO PELICHUH, CHOCOOHOM amanTHpoBaThcst K  OBICTPO
MEHSFOIMMCSI YCIIOBHSIM KH3HH;

— HaIpaBJICHHOCTh OOYYEHHs Ha CHUCTEMATH4YeCKOe MPHOOIIeHHE OOYJaromUXCs K CaMOCTOSTEIbHOMN
MIO3HABATENFHON JEATEIbHOCTH, HAyYHBIM METO/AaM IO3HaHUs, (OPMHUPYIOIIMM MOTHBAIMI0 M Pa3BUTHE
CIIOCOOHOCTEH K XUMHU,

— oOecrieueHne YCIIOBUM, CIOCOOCTBYIONIMX MPUOOPETCHHIO OOYYAIOIIMMHUCS OIBITa Pa3HOOOpa3HOM
NeSITeIbHOCTH, TIO3HAHUS W CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIHI), HWMEIOMINX
YHHMBEPCAJIbHOE 3HAYEHUE JUIsSl pa3JIMUHbIX BUJIOB JIEATEIbHOCTH;

— bopmupoBanme o0IIeH PYHKIMOHATHHON U €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIC YMEHUH
OOBSICHATH ¥ OLICHUBATH SIBICHUS OKPYXKAIOIIET0 MHUPA, UCIIOJIB3Ysl 3HAHUS M OIBIT, OJTYYEHHBIC IPHU U3YUYCHUH
XUMHH, IPUMEHATH UX TPU PEIICHUH TPOOJIEM B TOBCEAHEBHOM KU3HU M TPYAOBOU JESITEIHHOCTH;

— (hopMupoBaHUE y OO0YYAIOUIMXCSI TYMaHUCTHYECKUX OTHOIICHUH, TTOHMMAaHUS [EHHOCTH XUMHUYECKHUX
3HaHUW A7 BBIPAOOTKU SKOJIOTMYECKU 1I€eCO00Pa3sHOro MOBEJACHUS B OBITY M TPYAOBOH NEATEIbHOCTH B
LEJISIX COXPAaHEHUs! CBOETO 3/J0POBBS U OKPYXKAIOIIEeH MPUPOIHOM cpebl;

— pa3BUTHE MOTHBAIMM K OOYyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIUTAHHIO Ha OCHOBE
YCBOEHHUSI OOIIEYEIOBEUECKUX 1IEHHOCTEHM, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQMIIs U HANpaBICHHOCTH
JanbHENUIIEero ooyueHusl.

OO61iee yucino yacoB, OTBEAEHHBIX U U3YyYEHHUS] XMMHUHU Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs,
cocraBinseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HezIeN0), B 9 kiacce — 68 4acoB (2 yaca B HEZEIO).



COIJEPKAHUE OBYUYEHMUSA

8 KUIACC

IlepBoHaYaIbHBIE XUMHYECKUE IOHATHUS

IIpenmer xumuu. Ponb XMMuUM B KU3HM 4eEJIOBEKa. XUMHS B CUCTEME HayK. lejla W BELIECTBA.
®dusnuecKue CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BenlecTB. [oHsiTHE 0 MeToAaxX MO3HAHUS B XUMHUH.
UYucteie BemecTBa U cMecH. CriocoObl pa3faeNeHus CMECeid.

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

Xumnueckasi ¢popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTB. OTHocutenbHas aroMHas Macca. OTHOCUTENbHAas MOJEKyIsipHas wmacca. MaccoBas J0Js
XUMHUYECKOTO IEMEHTA B COEIUHEHUU.

KomnuectBo BemecrtBa. Moub. MonsipHass Macca. B3auMOCBs3b  KOJIMYECTBAa, MAacChl M 4HCIIA
CTPYKTYPHBIX €IMHUI] BemiecTBa. PacuéTel mo GpopmysiaM XUMHUYECKUX COCTUHECHHIA.

Du3NUeCcKre U XUMUUYECKHUE BJICHUs. XUMUYECKas peakus U e€ MpU3HaKU. 3aKOH COXPaHEHUsI MaCcChl
BeNIeCTB. XHWMHUYECKHE YypaBHeHHs. Kiraccupukanus XUMHYECKHX peakiui (COSAMHCHUS, PAa3JI0KCHUS,
3aMelIeHus, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYIO0#, MpaBuiiaMi padOThl B JTaOOpaTOpuu W MpHEMaMH OOpaIIeHus ¢
1aboparopHBIM 000pYIOBaHHEM, M3yYCHHE M ONMHCAHWE (DPU3MYECKUX CBOWCTB OOPa3IOB HEOPTaHUYECKHX
BElIEeCTB, HaOItoieHue (Pr3NUecKHX (IUIaBJI€HUE BOCKA, TasHUE JIb/1a, paCTUPAaHUE caxapa B CTYIKE, KUIIEHUE
Y KOHJICHCAIIMS BOJABI) M1 XUMUUYECKUX (TOPEHHUE CBEYH, MPOKATUBAHUE MEIHOW MPOBOJIOKU, B3AUMOICHCTBIE
Melna ¢ KHUCIOTOM) sBIE€HUM, HAONIOAEHHE M ONMCAaHHE IPU3HAKOB MPOTEKAHMSI XUMHUYECKUX peakLuin
(paznoxeHue caxapa, B3aUMOJIEHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, pa3iokKeHUe I'MJIPOKCHIa MEeIU
(IT) mpu HarpeBanuu, B3aUMOJICHCTBUE KeJie3a ¢ pacTBopoM coniu menu (1), nydenue cnocoboB pazueneHus
CMecel: C MOMOINIbI0 MarHuTa, (GUIBTPOBAHKE, BBIMTAPUBAHUE, AUCTHIUISIHSI, XpoMaTorpadus, IpoBeIcHNE
OYHMCTKHU TOBAPEHHOW COJIM, HAOJIIOAEHUE U ONHCAHUE PE3YJIbTaTOB MPOBEACHUS OMNBITA, WILIOCTPUPYIOLIETO
3aKOH COXpPaHEHHs MacChl, CO3aHNE MOJIEIe MOJIEKY (1LIapOCTEPKHEBBIX).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKMX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucinopong — snemeHT u mpocroe BemiectBo. Haxoxnenue
KHCIIOpoJa B IpHUpoae, pU3NYecKue U XMMHUYeCKHe cBOMCTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kuciopona. CriocoObl MoydeHUs KUCIOPOoAa B 1abopaTopuu U NMpoMbliieHHOCTH. KpyroBopot kucinopona B
npupozae. O30H — aJUIOTPOITHAS MOAU(PHUKAIIMS KUCTOPOIaA.

TeroBoit 3PheKT XUMUYECKON pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHUS, IK30- U IHIOTEPMHUYECCKUE
peakuuu. TorumBo: yronb W MeTaH. 3arps3HEHHE BO3AYyXa, YCUJIEHHE MapHUKOBOTO 3¢ ¢eKTa, pazpylieHue
030HOBOTO CJIOS.

Bonopon — snmemeHT u mpocroe BemecTBo. HaxokaeHue Bojopona B mpHpone, (U3HUECKHEe U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoydeHusi. KucioTsl u comu.

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

®dusnyeckue cBoiicTBa Bonbl. Bojma kak pactBoputens. PacTBopsl. HackilieHHbIE W HEHACHIIIEHHBIE
pactBopbl. PacTBOprMOCTh BelIeCcTB B Bojae. MaccoBasi 40Jid BEHIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA
Bonbl. OcHoBaHus. Poib pacTBOpOB B MpUpoOJe M B JKU3HU UelOBeKa. KpyroBopoT BOIBI B MPHUPOJIE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA TPUPOAHBIX BOJI.

Knaccudukanus aeopranndeckux coequHenuii. Oxcuapl. Kitaccudukanus okcumos: coaeobpasyromnme
(OCHOBHBIE, KHCJIOTHBIE, aM(oOTepHbIe) U HecoieoOpasyromue. Homenknarypa okcumoB. duzmdeckue u
XUMHUYECKHe cBOMCTBa OKcu0B. [lonyuenne okcuioB.

OcHoBanus. Krmaccudukanus ocHOBaHW: MIETOYM W HEPACTBOPUMBIC OCHOBaHMs. HomeHkiarypa
OCHOBaHMU. PU3NYECKUE U XUMUUYECKHUE CBOMCTBAa OCHOBaHUU. [lomydeHrne ocCHOBaHMIA.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa xucnor. @usndyeckue U XHMHUYECKHE CBOMCTBa
kuciot. Psa aktuBHOCTH MetaiuioB H. H. beketoBa. [lonyyenue kucnor.

Comu. HoMenknarypa coneil. @uzndeckre 1 XuMU4YecKkue cBoiicTBa coneil. [lonmydyenue conen.

I'eneTnueckas CBI3b MEXy KiIacCaMH HEOPraHUYECKUX COEAMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpeesieHue COIAep)KaHusl KHUCIIoOpola B BO3AyXe, IONy4YeHHe, cobupaHue,
pacro3HaBaHUE U U3YYEHHE CBOWMCTB KHCIOpOJA, HAOMIOACHHUE B3aUMOJEHCTBUS BEIIECTB C KUCIOPOAOM H
yCIIOBUSL BO3HUKHOBEHHSI W MpPEKpalleHUs TropeHus (mokapa), O3HAKOMJIeHHE ¢ oOpas3llaMH OKCHAOB M
ONMCAaHHUE UX CBOWCTB, MOJYy4YeHHE, COOMpaHUE, paclio3HaBaHHE M H3y4YEHHE CBOMCTB BOIOpOJa (TOPEHHE),
B3auMojielictBiue Bomopoga ¢ okcuaoM wmenu (II) (BO3MOXHO HCIONB30BAaHUE BHUACOMATEPHUAIIOB),



HaOMoZieHrne 00pa3lioB BEIECTB KOJIMYECTBOM | MO, HCCIeJOBaHNE 0COOEHHOCTEH pacTBOPEHUS BELIECTB C
Pa3IMYHON PacCTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J10JIEW pacTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBUE BOABI C MeTallaMU (HaTpueM U KajblMeM) (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCIEIOBAaHUE OOpPA3I[0B HEOPTraHMYECKUX BEIICCTB PA3IMYHBIX KIJIACCOB, HAOIOIACHUE
M3MEHEHUS OKPacKu MHAMKATOPOB B pacTBOPAX KUCJIOT U LIEJIOUEH, U3yUyEeHUE B3aUMOAECUCTBUS OKCUAA MEU
(II) ¢ pactBOpOoM cepHOM KHUCIOTBI, KHUCIOT C MeETallaMU, pEakUui HEHUTpalu3aluu, I0Jy4eHue
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO MeTaula JPYTMM U3 pacTBOpa COJM, pELICHUE
AKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BakHelIre KJIacchl HEOPraHU4EeCKUX COCTMHEHUI.

Hepuonnyecknii 3akoH u Ilepuonuyeckass cucrema xummuuyeckux diemMenTos [{. U. Menaeneesa.
Crpoenne aromoB. XumMuueckas ¢Bsizb. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIMHT

[TepBbie TOMBITKH KIacCU(PUKAIIMM XUMUYECKUX 3JIeMEeHTOB. [IoHATHE O TpyNmax CXOAHBIX JIEMEHTOB
(enoYHbIe W LIETOYHO3EMENIbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIC Tra3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT
am(oTepHbIE OKCUIBI  THIPOKCHIBI.

Ilepnonuyeckuii 3akoH. Ilepumommyeckas cucrema xumudeckux odiementoB JI. M. Menaeneesa.
Kopotkonepuonnas u amuaHonepuoaHas Gopmel [leproanueckoil cUCTeMbl XUMUYeCKuX emeHToB J[. .
Menpeneesa. [lepuoast u rpymnmnbsl. @U3HMUECKU CMBICT NOPSJKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIbI
DJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHBIX siep. M3otonsl. DnexTpoHbl. CTpoeHHE AIIEKTPOHHBIX 000JI0UeK
aromoB nepBbix 20 xumuueckux aneMeHToB [lepuoanueckoii cuctemsl J. 1. MenneneeBa. XapakTepucTuka
XAMHYECKOTO AJIEMEHTA I10 €ro nojoxxeuuto B Ilepuonnueckoii cucreme /. 1. Menaeneesa.

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

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

Xumuueckasi cBa3b. KoBasieHTHast (MOJISIpHAsE W HETOJSIPHASs) CBSA3b. JJEKTPOOTPHUIATEIIBHOCTH
XUMHUYECKHX AJIeMeHTOB. MloHHas CBA3b.

Crenenp okucineHusi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporeccsl OKHCIEHUS W
BOCCTaHOBJEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oO0pa3loB BEUIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJICHCTBUE TUAPOKCHAA IUHKA C
pacTBOpaMu KHCJIOT U LIeJIoued, NPOBEACHHUE ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTENIBHO-
BOCCTaHOBUTEJIbHBIX pEeaKIMi (TOpeHUE, peaKklMK Pa3iokKeHUs, COETUHEHUS).

Mesrcnpeomemmoie ceasu

Peanuzanusi MeXIpeIMETHBIX CBs3€d NpU HM3YyYEHUM XUMHHM B § KIilacce OCYIIECTBISETCS 4epes
HCIIOJIb30BaHME KaK OOIINMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHH, SBISIFOIIMXCS CUCTEMHBIMH IS
OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecrecTBEHHO-HAYyYHbIE MOHATHUS: Hay4yHbIM (DaKT, runoresa, TEOpUs, 3aKOH, aHAJINU3, CHHTE3,
KJIacCU(UKaIUs, MEePUOAUYHOCTb, HAONIONEHNE, SKCIEPUMEHT, MOJCIUPOBAHHUE, H3MEpPEHUE, MOJEIb,
SIBJICHUE.

®uznka: Marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIbI, PaJHMOAaKTUBHOCTH,
MoOJIeKy/Ia, 3JEKTPUYECKHH 3apsiji, BEIIeCTBO, Teno, O0BEM, arperaTHOEe COCTOSHUE BeIIeCTBa, Tras,
¢duznyecKkre BeIMYUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, IJIaHEeThl, 3BE3/1bl, CoHIIE.

buonorus: ¢orocuntes, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPAIBI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOITAeMbIe, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XuMH4ecKkas peakuusi

Ilepnonmuecknit 3akoH. Ilepmommueckass cucrema xumudeckux osiemeHtoB JI. M. Menneneesa.
Crtpoenune aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB,
KaJlvsl, KaJblUs U UX COCUHEHUN B COOTBETCTBHU C IOJOXKEHHEM 3JIEMEHTOB B Ileproaudeckoil cucreme u
CTPOCHHEM HX aTOMOB.

CtpoeHune BemiecTBa: BHJBI XUMHYECKOW CBS3W. THIBI KPUCTAUNIMUECKUX PEMIETOK, 3aBUCHMOCTH
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMHUYECKOM CBS3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOWCTBAa BEIECTB,
OTHOCSIIIIMXCSL K Pa3JIMYHBIM KJaccaM HEOPraHWYECKUX COCIWHECHUM, TeHETHUYECKas CBSI3b HEOPTaHWYECKHX
BEIIECTB.



Knaccugukanuss XaMHUECKUX peakIfii Mo pa3IMyHbIM IpU3HAKaM (110 YUCIY U COCTaBY YYaCTBYIOIIMX
B PEaKIMH BEILECTB, MO TEIIOBOMY 3(P(EKTY, M0 U3MEHEHHIO CTETIEHEH OKHUCICHUS XUMHUECKUX 3JIEMEHTOB,
no 0o0paTMMOCTH, MO YYaCTHIO KaTajau3aropa). DK30- M SHIOTEPMHUYECKHE PEaKIMH, TEPMOXMMUYECKHE
YpaBHEHHUS.

[TonsTHe 0 ckopocTH XMUMHYecKoil peakiuu. I[loHsTHE 00 00OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakuusx. IloHATHE O TOMOIreHHBIX M TreTeporeHHbIXx peakuusax. [lonstue o karamuze. [lonsTHE O
XUMHUYECKOM paBHOBecHM. DaKTOpbI, BIMSIOLUIME HA CKOPOCTh XHUMHUYECKOM pEaKUUU M IOJOKEHHE
XUMHYECKOTO paBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuu, ANIEKTPOHHBII OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTEIbHOW peakuuu. CocTaBle€HHE YpaBHEHUN OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIHUN C
UCTIOJIb30BaHHEM METOJIa IEKTPOHHOTO OanaHca.

Teopust 21EKTPOIUTUYECKON AUCCOLUALMU. OJIEKTPOJIUTHI M HEAIEKTPONMUTHL. KaTnoHbl, aHUOHBI.
MexaHu3M JIUMCCOLMALMU BELIECTB C Pa3jIMYHbIMM BUJAMH XUMHUYECKOW cCBs3u. CTeneHb AUCCOLUALUU.
CunbHbIe U clladble AIEKTPOJIUTHL.

Peakuuu nonHoro oOMeHa. YCIoBHs IPOTEKaHUS peakiiii HOHHOTO OOMEHa, MOJHBIC U COKPAIEHHbIE
VMOHHbIE ypaBHEHUs peakuui. CBoMCTBa KHUCIIOT, OCHOBAaHMN U cOJed B CBeTE IMPEICTaBICHUM 00
ANIEKTPOIUTHYECKON nuccounanuu. KauecTBeHHbIE peakiuy Ha HOHBL. [IoHsATHE O THApOIN3E COei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMHU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METAJIOB U
HeMeTauioB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJOpHIA HATPHA), HMCCIEIOBAaHUE 3aBHCHUMOCTH
CKOPOCTH XMMHUYECKOW PEaKIK OT BO3ACHCTBHSI Pa3IMUHBIX (aKTOPOB, UCCIECTOBAHUE AIIEKTPOIPOBOIHOCTH
PacTBOPOB BELIECTB, MPOLECCa AUCCOLUUALUMU KUCIIOT, Lejioueil U coyiel (BO3MOXHO MCIIOJIb30BAHUE BHJIEO
MaTepualioB), IPOBEACHUE OIBITOB, WUIIOCTPUPYIOLUIUX IPU3HAKU MPOTEKaHUs peakluuil MOHHOro oOMeHa
(oOpa3oBanme ocanka, BBIIEICHUE Ta3a, 0Opa30BaHWE BOJBI), OIBITOB, HJUTFOCTPUPYIOMINX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUIl (TOpEHHUE, pEAKIIUU PA3JIOKEHUSI, COEUHEHUS), pACIO3HABAHNE
HEOPraHMYECKHUX BELIECTB C MOMOULIbI0 KAYECTBEHHBIX PEAKIM Ha HOHBI, PEHIEHHE SKCIIEPUMEHTAIbHBIX
3a/1au.

HemeTayibl M MX coeIMHEHUA

OO6miass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE CTENEeHU
okucienusd. CtpoeHre U QpU3NYECKUe CBOMCTBA MPOCTHIX BEIECTB — raJOreHOB. XMMUYECKHE CBOICTBA Ha
npuMepe XxJjopa (B3aMMOJEHCTBHE C MeTallylaMH, HeMeTaulaMM, mienodamu). Xioposogopon. ComnsHas
KHCJIOTa, XUMUYECKUE CBOMCTBA, NOJyuyeHUe, NpuMeHeHue. JleficTBre xjiopa 1 XJIOpOBOJOPOJA Ha OPraHu3M
yesioBeka. BakHelue XI0puabl M UX HaX0XKI€HNE B IPUPOJIE.

OO6mas xapakrepuctuka s1emMeHTOB VIA-rpymmbl. OCoOGHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHHMe M (QU3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJAa M CEpHI.
AmnoTponHbsle MOAU(UKAIMU KUCIOpPOAa U cepbl. XUMHUECKHe cBOMCTBa cepbl. CepoBOIOpPO, CTPOCHHE,
¢usnueckue U XuMudeckue cpoicTBa. OKCHABI cepbl KaK IPEACTaBUTEIN KHUCIOTHBIX OKCHAOB. CepHas
KHCIIOTa, (U3WYeckne U XUMHYECKHe CBOWcTBa (OOIIME Kak TPENCTAaBUTENS Kilacca KHCIOT U
cnenuduyeckue). XuMMHUUECKUE peaklny, JIexKallue B OCHOBE MPOMBIIIUIEHHOTO cr1oco0a MOoIy4eHUsl CEpHON
kucnothl. [Ipumenenue ceproil kucnotel. Coau CEpHOIl KUCIOTHI, Ka4eCTBEHHAs! PEeaKIUs Ha Cylb(ar-noH.
Haxoxnenne ceppl M €€ COEIMHEHMM B Mpupofe. XHMHYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH cpersbl
COCTMHEHUSIMU cepbl (KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3JyXxa M BOAOEMOB), CIOCOOBI  €ro
PEIOTBPAIICHHUS.

OO6mas xapakTepucThKa 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTENEeHH OKHCIeHUs. A30T, pacpoCTpaHeHHEe B IpUpoje, Gu3nyecKkue U XuMuieckue cBoiicrsa. Kpyrosopor
azoTa B mpupone. AMMHaK, ero (u3NYecKue W XMMHUYECKHe CBOWCTBa, MojydyeHHe M npumeneHue. Comm
aMMOHHUSI, MX (U3NYECKHEe M XMMHYECKHE CBOWCTBa, NpuMeHeHHe. KauecTBeHHas peakius Ha HOHBI
aMMOHHMs. A30THas Kucjora, e€ Tmoiay4yeHue, (u3MUecKrMe W XHMUYecKue CcBoHcTBa (0Omue Kak
IpeCTaBUTEINs Klacca KUCIOT U crnennduueckue). Vcrnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B KauyecTBE
MUHEPAJIBHBIX ynoOpeHuil. XHUMHUYECKOE 3arpsi3HEHUE OKpYyXKalollell cpeabl COENWHEHUsSMU a30Ta
(KUCTIOTHBIE JOXIH, 3arps3HEHHE BO3MyXa, MOYBBI U BOA0EMOB). Docdop, amroTponHbie MomudHUKaIUN
docdopa, puzndeckue n xumudeckue crorictBa. Okcun gocdopa (V) u pocdopHas kucnora, Gu3MIecKre U
XMMHYECKHE CBOMCTBA, MosyueHue. Vcnonp3oBanue pocdaroB B KaueCTBE MUHEPAIbHBIX YI0OPEHUH.

OO6mas xapakrepuctuka meMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTENEHU OKHUCIICHUs. YIIEpoJ, aIOTPOIHbIE MOAM(UKALMM, pacIpoCTpaHEHUEe B Ipupoae, pusnueckue u
XUMUYecKHe cBorcTBa. Ancopomus. KpyroBopot yrnepoaa B mpupozae. Okcuabl yriepona, ux Gu3n4IecKue 1
XMMHWYECKHE CBOICTBA, ACHCTBUE HA JKUBBIC OPraHU3MBI, IMOJYYEHHE U IPUMEHEHHE. OKOJIOTMYECKHE
po0IeMbl, CBsI3aHHBIE ¢ OKcHioM yriieposa (IV), runores3a rmmodanbHOTO MOTETUICHHS KIIMMaTa, TapHUKOBBIHA



3 dexT. YronpHas KUCIOTa U €€ CONu, UX (PU3NUECKHUEe U XUMHUECKUE CBOMCTBA, OJIYYEHUE U MIPHUMEHEHHE.
KauecTBennas peaknusi Ha KapOoHar-uoHbl. Vcmonmp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBILIIEHHOCTH U CEJILCKOM XO35HCTBE.

[TepBoHavanbHBIE MOHATHA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHHUSX yriepona (MeTaH, TaH,
ATWJIEH, aleTWIEH, 3TaHOJ, NIMLUEPHUH, YKCyCcHas KucioTa). [IpuponHble MCTOUHUKH YITIEBOAOPOAOB (YroJib,
NPUPOAHBIA ra3, He(Th), MPOAYKTH UX mepepaboTku (OEH3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[Tonatue o OMOJTOTMUYECKU BaXKHBIX BEIIECTBAX: XKHUpaX, O€lIKax, yIiIeBolaX — U UX POJH B )KU3HH YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTraHUUECKUX COCTUHEHUM.

Kpemuuii, ero ¢usndeckne M XWMHUYECKHE CBOICTBA, MOJy4yeHHE W mnpumeHeHue. CoequHEeHUs
KkpemHusi B ipupoje. Obmme npencrapieHus o0 okcuae kpemuus (IV) u kpemaneBoit kucnore. CHUIHKATHI,
UX HUCIIOJIb30BAHUE B OBITY, B IPOMBILUIEHHOCTH. BakHelIne CTpOUTENbHbIE MaTEPUAIIbL: KEPaMHUKa, CTEKJIO,
LIEMEHT, OeToH, xene300eToH. [Ipobrembl 0e30MacHOro HMCHONBb30BAaHHUS CTPOHUTEIBHBIX MaTepHAlIOB B
MTOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydyeHue o00pa3loB HEOPraHWYECKHMX BELIECTB, CBOIMCTB COJITHOM  KHUCIIOTBI, IPOBEACHUE
KAQueCTBEHHBIX PEaKIUi Ha XJIOPUA-MOHBI U HAONIOEHUE MPU3HAKOB MX MPOTEKAHHUS, OIBITHI, OTPAKAIOIIHNE
¢usznueckue M XUMHUYECKHE CBOMCTBA TaJOr€HOB M HX COEIUMHEHUN (BO3MOXHO MCIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), O3HAKOMJIEHUE C 00pa3iiaMu XJIOpU10B (TaJIOT€HHUI0B), 03HAKOMIICHHE C 00pa3aMu Cephbl
U e€ COENUHEHUSIMH (BO3MOXKHO HCIOJIb30BaHHME BMJIEOMATEPUAJIOB), HaOIOAEHUE Ipolecca OOyIIIMBaHUS
caxapa IO JCHCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI, HW3YYEHHE XUMHUYECKHX CBOWCTB
pa30aBIeHHON CEpPHOM KHCIOTHI, TPOBEJCHHE KAaYeCTBEHHOW peaknuu Ha Ccynb(ar-woH W HaOIroaeHHe
npu3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PM3NYECKHMMH CBOMCTBaMHU a30Ta, (ocdopa W MX COeTUHEHHN
(BO3MOXKHO HCITOJIb30BaHUE BHJICOMATEPHUAIIOB), 00Opa3aMu a30THBIX U GOCPOPHBIX YIOOPECHHM, TTOTYICHHE,
coOupaHue, pacro3HaBaHUE M H3YYEHHE CBOMCTB aMMMaKa, MPOBEIECHUE KAaYECTBEHHBIX pEakUUi Ha HOH
aMMOHUS U (Gocdar-uoH M W3yYeHHE NPU3HAKOB MX IMPOTEKAHWUS, B3aHMMOJICHCTBHE KOHIICHTPHPOBAHHOU
AQ30THOM KHUCJIOTHI C MEIpl0 (BO3MOXKHO MCIIOJNIB30BAHME BMJIEOMATEPUAJIOB), H3YYEHHUE MOJENEH
KPUCTAJUIMYECKUX pEeMIETOK ajmasa, Tpadura, QyuiepeHa, O3HAKOMJIEHHE C TIPOIECCOM aacopOouuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W YCTPOMCTBOM HpPOTHBOrasa, MoJydyeHUe, cOOMpaHue,
pacro3HaBaHHE U M3y4EHHE CBOICTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHbBIX pPeakIuil Ha KapOOoHAT U
CIWJIMKAaT-MOHbl M U3YyYEHHE TMPU3HAKOB MX NPOTEKaHMs, O3HAKOMJICHHE C TMPOAYKIMEH CUIMKAaTHOU
IPOMBILUIEHHOCTH, pEIIeHHE OHKCIEPUMEHTANbHBIX 3aJad Mo TeMe «BaxHelme HeMeTaulbl M HX
COCTUHEHUS.

MeTaibl M UX COeIMHEHUS

OO0miass XapakTepUCTHKAa XMUMHUYECKHX 3JIEMEHTOB — META/VIOB HAa OCHOBaHUM MX TIOJOXKEHUS B
[lepuonuueckoit cucreme xumuueckux saemeHtoB J[. M. MenneneeBa u crtpoenus aromoB. CTpoeHHe
MeTaioB. MeTtajmueckasl CBA3b MU METaJNIM4YecKasl KpUCTaNInYecKas peméTka. DIeKTPOXUMUUECKU psij
HanpsokeHU MmetaioB. du3nueckre M XMMUYECKHE CBOicTBa MeTayuioB. OOmiue crnocoObl MOTy4YeHHs
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT Koppo3uu. CruiaBel (CTalb,
YYyT'yH, JIOPAJTIOMUHUHN, OpOH3a) U UX TPUMEHEHHE B OBITY U IPOMBILILIEHHOCTH.

[llenounpie metamibl: mnonoxkeHue B [lepuogmyeckod cucreme xumuueckux osnementoB . U.
MenneneeBa, CTpoeHHE MX arOMOB, HaXoXJAeHUE B mpupoae. Puszndyeckue M XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kajusi). OKCHUJIbI U TUAPOKCUABI HAaTpuUs U Kanus. [IpuMeHeHre mieouyHbIX MeTalioB U UX
COETUHEHUN.

[[lemouHO3eMeNbHBIE METAUIBl MarHuid W KauplMi: mnojoxeHue B Ilepmommueckoil cucreme
xuMmudecknx semeHToB [. . MenpaeneeBa, cTpoeHHE UX aTOMOB, HaXOXJIEHHUE B mpupojae. OPuzndeckue u
XUMHYECKHE CBOMCTBAa MarHusg M Kaiublius. Baxueinme coeanHeHus Kaiublus (OKCHUI, TUIPOKCHUM, COJIN).
KécTkocTh BOMIBI U CLTOCOOBI €€ yCTpaHEHHUS.

Amomunmit: Tonokenne B llepuoamueckoit cucreme xumudeckux snmeMmeHtoB [I. M. Menneneena,
CTpPOEHHUE aToMa, HaxoKJeHue B npuponae. Pu3ndyeckue U XMMHUYECKHE CBOWCTBA allOMUHUA. AMpOTEpHbIe
CBOMCTBA OKCH/Ia U TUJIPOKCHJIA ATFOMUHUS.

Keneso: nonoxxenue B [leproanueckoit cucteMe xumuieckux snemeHToB . M. Menpaeneesa, crpoenue
aToMa, HaxoxXJIeHHe B npupozae. Pu3nueckue 1 XMuMUYECKHE CBOMCTBA kene3a. OKCUAbL, THAPOKCHIIBI U COJIH
xenesa (I1) u sxenesa (I1I), ux cocras, CBOMCTBA M TIOJTyUCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMu METaJJIOB U CIUIaBOB, HMX (U3UYECKUMHU CBOWCTBAMH, H3YUYECHHE
pE3yABTAaTOB  KOPPO3UM METAUIOB  (BO3MOXKHO  HCIIOJB30BAaHHWE BHIEOMATEPUAJIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUSA OKCHJA KaJblUsi M HaTpusi C BOJAOW (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMAaTEPUAJIOB),
HCCJIEZIOBAHNE CBOMCTB >KECTKOM BOJBI, IIPOLIECCA TOPEHUS Kelle3a B KUCIopoae (BOZMOXKHO HCIIOIb30BaHUE



BUJIEOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMI HA MOHBI: MAarHUsl, KaJIbLIMs, aTlOM MHUS,
nuHKa, xenesa (II) u xenesa (II1), menu (II), HabmroneHue M omMcaHUE MPOLECCOB OKPAITUBAHUS TUIAMEHU
MOHAMU HaTpusi, Kaius M Kaiablus (BO3MOXKHO UCIIOJIb30BAaHUE BUICOMATEPHAIOB), HUCCIEIOBAHUE
aM(pOTEePHBIX CBOMCTB THAPOKCUIA AIFOMUHUS U THIPOKCUIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10
TeMe «BaxxHelme MeTalibl U UX COCIUHEHUS.

XuMus M OKpY:KalIIas cpeaa

BemecrBa u marepuansl B HOBCEJHEBHOM >KM3HM 4YeJlOBEKa. be3omacHoe MCIOIb30BaHUE BEIIECTB U
XUMHUYECKHUX peakiuil B ObITy. [lepBas moMoIs Ipu XMMHUYECKIX 0)KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKarolled cpeipl (MpeaeibHas JOMyCTUMasi KOHILIEHTPALUs BEIIECTB,
nanee — [1JIK). Ponb XuMu# B pellieHHH YKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3IoB MaTeprajoB (CTEKIIO, CIIABEI METAJIOB, TOJTUMEPHBIC MaTepUaIbl).

Mexcnpeomemnvle ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3€M MPU U3YYEHMM XUMHUU B 9 KJacce OCYIIECTBISIETCA Yepe3
MCIIOJIb30BaHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU IS
OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0me ecTecTBEHHO-HAYyYHbIE TOHSATHSA: HAY4YHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CHHTE3,
KJIacCU(UKAIUs, TEePUOAUYHOCTh, HAONIONEHUE, OSKCIICPUMEHT, MOJCIIMPOBAHHUE, H3MEPEHUE, MOJICIb,
SIBJICHUE, TTAPHUKOBBIN d(D(PEKT, TEXHOIOT S, MAaTEPUATIBI.

®dusnka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU30TOIbI, PaJuO0aKTUBHOCTD,
MOJIEKYJIa, AJIEKTPUUECKUN 3apsijl, MPOBOIHUKH, MOJTYINPOBOJHUKH, TUAICKTPUKH, (OTOIIEMEHT, BEIIECTBO,
TeNno, 00BEM, arperarHoe COCTOSHUE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTh, KPHUCTAUIMYECKasl peniéTka,
CIUTaBbl, (PM3MYECKHE BEIMYMHBI, CIUHUIBI M3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Connue.

buonorus:  dorocwHTe3, nmpIxaHue, Owochepa, OIKOCHCTEMa, MHUHEPAIbHBIC  YIOOpCHMUS,
MHUKPOJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIC MOPOJBI, TOJIE3HBIC UCKOIAEMBIE, TOTUIHBO,
BOJIHBIC pecypchl.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yAbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JNOCTUTAIOTCS B Xoie OOydyeHUs XMMHM B €IUHCTBE Y4YeOHON M BOCIMTATEIbHON
NeSITEeIbBHOCTH B COOTBETCTBUHM C TPAJAMIMOHHBIMU POCCUNUCKUMHU COLUOKYIBTYPHBIMU H
JyXOBHO-HPaBCTBEHHBIMU I[EHHOCTAMHU, MPUHATHIMU B OOIIECTBE MpaBUIAMH U HOPMaMH
MOBEJIEHUsI U CIOCOOCTBYIOT IMpOIleccaM CaMOIO3HAHUS, CaMOPa3BUTHSA W COLMATIU3ALUU
00yJaroIImXcsl.

JIM4HOCTHBIE PE3yAbTaThl OTPAXAIOT TOTOBHOCTH OOYYAIOIIHUXCSI PYKOBOICTBOBATHCS
CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIUI U paCUIMpPEHUE OIbITa ACSITEILHOCTH HA €€
OCHOBE, B TOM UYHCJIE€ B YACTH:

1) maTpHOTHYECKOT0 BOCITUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYIbTYpHOMY, HCTOPUYECKOMY U
HAay4HOMY HACJIEJHUI0, MOHUMaHHS 3HAYCHHs] XMMHUYECKOM HayKu B >KM3HHU COBPEMEHHOTO
o01iecTBa, ClIOCOOHOCTH BJIa/IeTh JOCTOBEPHON MH(OpMAIUEil O MepeOBbIX TOCTHKEHUSIX U
OTKPBITUSIX MUPOBOM U OT€YECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00
yCTpPOMCTBE MUpa U OOIIECTBA;

2) rpa;kIaHCKOT0 BOCITUTAHMSI:

MIPEJICTABICHUS] O COLMAIbHBIX HOPMAax M IMpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOM, y4eOHO-
UCCIIEIOBATENbCKOM, TBOPUECKOW W JPYrUX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HoOOOpa3HON COBMECTHOHM [EATENbHOCTH NpPU BBHIMOJIHEHUU Y4YEOHBIX, MO3HABATEIbHBIX
3a/lau, BBIMOJTHEHUH XUMHUYECKHX OKCIEPUMEHTOB, CO3JaHUM Y4YeOHBIX MPOEKTOB,
CTpeMJICHHS K B3aUMOIMOHMMAHHUIO ¥ B3aUMOIIOMOINM B TpoIlecce JToW y4deOHOI
JeSTeIbHOCTH, TOTOBHOCTH OIICHHWBAaTh CBOE MOBEIEHUE W TMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIEICTBUIN MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PEHUYECKHUE TPEACTABICHUS O BEIIECTBE U XUMHUYECKOH peakiuu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIOIINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAyYyHOW KapTUHBI MHUpa, TPEACTaBIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI PUPOJIBI, B3AUMOCBSI3SIX YEeIIOBEKa C MPUPOAHON CPEoid, O pOIU
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAllPaBIEHHBIC HA TMOJYYCHHWE HOBBIX 3HAHUU MO XMMHH,
HeoOXoauMble sl OObSCHEHUS HAOMIOJAeMBIX MPOILIECCOB M SIBICHHM, MO3HABATEIbHOM,
WH()OPMAITMOHHON W YUTATeIbCKOW KYIBTYPBI, B TOM 4YHCIIE HaBBIKOB CaMOCTOSITEIbHOU
paboTel ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHON JIHTEPATypOil, JOCTYMHBIMH TEXHUYECKUMU
cpeacTBaMu HH(POPMAIIMOHHBIX TEXHOIOTHIA,

UHTEpeC K 00YyYSHHUIO W TTO3HAHUIO, TF0003HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00Opa30BaHUIO, TPOEKTHOM M HCCIENOBATEIbCKON AESITeTbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS 00yUeHUs B AallbHEHIIIEM;

4) popmupoBaHus KyJIbTYPbl 3/10POBbA:

OCO3HAHME IICHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKHM Ha 37I0POBBIA 00pa3 >KW3HHU, OCO3HAHWE TOCIEACTBHA W HEMPUATHE BPEIHBIX
MpUBBIYEK (YIMOTPEOIEHUS AJIKOTONsl, HAPKOTUKOB, KYPEHHsI), HEOOXOAMMOCTH COONIOCHUS
MpaBmJI OE30MACHOCTH MPH OOpAIICHUH C XUMHUYECKUMH BEIECTBAMHU B OBITY M peallbHOM
KU3HU;

S) TPy10BOT0 BOCIIUTAHUS:

UHTEpPEC K TMPAKTUYECKOMY H3yueHUI0 mpodeccuii W Tpyma pa3IdndyHOro poja,
yBOKEHUE K TPYAy M pe3yabraraM TPYIOBOW IESATEIBHOCTH, B TOM YHCJIE HAa OCHOBE
MPUMEHEHHSI TPEIMETHBIX 3HAHW 10 XHMHH, OCO3HAaHHBIM BHIOOP WHAMBHUAYAJIbLHOMN



TPaeKTOPUH MPOAOHKEHHS 00pa30BaHUsI C yUETOM JINYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIemHoi MnpodeccuoHaaIbHOM
NEATEILHOCTH W Pa3BUTHUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAaThCS B
npodecCuoHaIbHOM Cpe/e;

6) PK0JIOrMYeCKOro BOCIIMTAHUS

9KOJIOTMYECKH I1eJIeCO00pa3HOE OTHOIICHUE K MPHUPOAE KaK HUCTOYHUKY JKHU3HH Ha
3emiie, OCHOBE €€ CYIeCTBOBAaHHUS, TOHUMAHUE IIEHHOCTH 370POBOr0 U O€30macHOro oopasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3WYECKOMY W TICUXHYECKOMY
3JI0pPOBHIO, OCO3HAHKE IECHHOCTH COOJIIOJICHHUS MPAaBUJI OE30MIaCHOTO MOBEACHHS TP padoTe C
BEILIECTBAMHU, a TAK)KE B CUTYAIUAX, YTPOKAOIIUX 3[I0POBBIO U KU3HU JIHOICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMble MPU U3YYCHUH XUMUH, JUIS PEIICHUS
3a7a4, CBA3AHHBIX C OKPYXKAIOIIEH MPUPOJHONM CpEeAoM, I TIOBBIIICHUS YPOBHS
HKOJIOTUYECKON KYNbTYphl, OCO3HAHHUS IIOOAIBHOTO XapaKTepa 3KOJIOTMYECKHUX MpodiIeM
MyTell MX pEelIeHUsi MOCPEICTBOM METOJOB XUMHH, 3KOJIOTMYECKOTO0 MBIIUICHHS, YMEHUS
PYKOBOZICTBOBAThCSI UM B TIO3HABATEIbHOM, KOMMYHUKAaTUBHON M COLMAIbHON IIPAKTHKE.

METAIIPEJIMETHBIE PE3VJIBTATBI

B cocraBe meTanpeaMeTHBIX Pe3yNbTaTOB BBIACTSIOT 3HAYUMBbIE JUIs1 (OPMHUPOBAHUS
MHPOBO33PEHHUS O0IIEHAYYHbIE TIOHATUS (3aKOH, TEOPHsl, MPUHIIHUI, TUTIOTE3a, (PaKT, cucTeMa,
MpoLIeCC, SKCIEPUMEHT M JpPYyroe.), KOTOPbIE HCIONIB3YIOTCS B €CTECTBEHHO-HAyYHBIX
y4eOHBIX MpeaMeTax M TMO3BOJSIOT HAa OCHOBE 3HAHUN W3 3TUX MpeaMeToB (OpMHUPOBATH
MIPEJICTABICHHE O LIETOCTHONW HAyYHOW KapTHHE MHUpA, U YHUBEpCAIbHbIE yueOHbIE NEHCTBUS
(mo3HaBaTeNbHbBIC, KOMMYHHKAaTUBHbBIE,  PETYISATUBHEIC), KOTOpbIE  00ECIICUUBAIOT
dbopMupoBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M  OCYIIECTBICHHUIO
y4eOHOU AesITeNbHOCTH.

Ilo3naBaTeqbHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3soBble JJornueckue aeiicTBUs:

YMEHHUSl HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUS IPU OCBOCHUM 3HAHUM:
pacKkpbiBaTh CMBICT XUMHUYECKUX TOHATUN (BBLACTATh HX XapaKTEepHbIE MPHU3HAKH,
yCTaHABIUBaTh B3aMMOCBA3b C JIPYTMMH TIOHATHUSMH), WCHONB30BaTh TOHATHS IS
OOBSICHEHHSI OTAENbHBIX (DAaKTOB U SBICHHM, BBHIOMpPAaTh OCHOBAaHUS U KPUTEPUU IS
KJIacCU(pUKAIIMU XUMUYECKUX BEIIECTB M XMMHUYECKHUX PEAKIIHi, yCTaHABIUBaTh MPUYHMHHO-
CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMU HW3YyUEHHUs, CTPOUThH JIOTHUECKHE PpaCCYXKICHUS
(MHIYKTUBHBIC, IETyKTUBHBIC, IO aHAJIOTHH ), I€TIaTh BBHIBOBI U 3aKITIOUCHNUS;

yMEHHE MIPUMEHSITh B MPOIIecCe MO3HAHUS MOHITUS (TPeIMETHBIC U METANPEAMETHEIE),
CUMBOJMYECKHE (3HAKOBBIC) MOJENH, WCIOIB3yeMble B XHMHHU, MPEOOPa3OBBIBATH IIUPOKO
MPUMEHsIEMbIE B XUMUU MOJIEJIbHBIE TIPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI dJIEMEHTA),
XuMHueckas (opMmyna W YpaBHEHHE XHMHUYECKOW peaklud — MpPU PEHIeHUH Y4eOHO-
MO3HABATENBHBIX 33/la4, C YYETOM HSTHUX MOJENbHBIX MPEICTABICHUN BBISBIATh WU
XapaKTepH30BaTh CYIIECTBEHHBIC MTPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUECKHX BEIIECTB U
XUMHUYECKHUX PEaKIUil, BHISIBISATEH OOIIME 3aKOHOMEPHOCTH, IPUINHHO-CIICICTBEHHBIE CBSI3U U
MPOTUBOPEYHS] B U3y4aEMbIX MPOLIECCAX U SBICHUSAX.

ba3oBble uccienoBarejibCKue AeicTBUSA:

YMEHHUE MCHOJb30BaTh MOCTaBICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TakKe B Ka4eCTBE OCHOBBHI Ui (DOPMUPOBAHHSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

MpHOOpETEeHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3aIlUU U TPOBEACHUI0 YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOMIONAaTh 32 XOJOM MPOIECCa, CaAMOCTOSTENILHO MPOTHO3UPOBATh
ero pesynbrar, (GopMyaupoBaTh OOOOIIEHHWS W BBIBOABI MO pe3ylbTraTaM MpPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMSI, COCTABIATH OTUET O IPOICTIaHHOK padoTe.

Pabora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, AHAJU3UPOBATH U HMHTEPIPETUPOBATH MHPOPMAIUIO PA3TUUYHBIX
BUJIOB U (pOPM TPENCTABICHUS, MOIYYAEMYIO0 U3 PAa3HBIX MCTOYHUKOB (HAYUHO-TIOMYJspHAs



JaUTeparypa XHUMHMYECKOTO COJEpXaHMs, CIpaBOYHble IocoOus, pecypcsl HHTepHera),
KPUTHYECKHU OLICHUBATh IPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMALIUIO;

yYMEHUE IPUMEHATh Pa3IMuHble METO/bI U 3aIIPOCHI IIPH MOKCKE U 0TOOpe UH(popManuu
U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX Ul BBIIIOJHEHUs Y4eOHBIX M MO3HABATEIbHbIX
3aJad  ONpEeAENEHHOr0 TUMa, HNpUOOpeTeHHe OmblTa B 00JACTH  MCIIOJIb30BAHUSA
MH(GOPMALMOHHO-KOMMYHUKAaTUBHBIX ~ TE€XHOJIOTHH, OBJIaJeHHE KYIbTYpOH aKTHBHOIO
WCIIOJIb30BaHMs PA3JIUYHBIX [MOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOMpAaTh ONTUMAIBHYIO
¢bopmy npezacTaBieHUs MHGOPMAIMM U WUIIOCTPUPOBATH pEIIaeMble 3a1a4d HECIIOKHBIMU
CXeMaMHu, luarpaMMamMu, Jpyrumu (popmamu rpaduky 1 UX KOMOMHALUSAMUY;

YMEHHUE HCIOJIb30BaTh U aHAIM3MPOBATH B Ipolecce Y4eOHOW M HCCIel0BaTeIbCKON
NESITeIbHOCTH MH(GOPMALMIO O BIMSHUM HPOMBIIUIEHHOCTH, CEJIbCKOIO XO34HCTBA U
TPaHCIOPTA Ha COCTOSIHUE OKPYKAIOIIEH TPUPOJHOU CPEIBI.

KomMyHuKaTHBHBIE YHUBepCaJbHbIEe YU4eOHbIE 1eiCTBHA:

YMEHUsS 3a/aBaTb BOMNPOCH (B XoJe Jauanora U (WiM) AUCKYCCHH) IO CYLIECTBY
o0cyxgaeMoll TeMbl, (OpPMyIHpPOBaTh CBOM TNPEAJOKEHUS OTHOCHUTEIBHO BBIOIHEHUS
IIPEIUI0KEHHOM 3a/1a4H;

YMEHHS MPEACTaBIATh IOJYYEHHBIE PE3yJbTaThl IO3HABATEIBHOM [EATENBHOCTU B
YCTHBIX W NHUCBbMEHHBIX TEKCTaxX; Jelarb IPE3CHTALMI0 pe3yIbTaTOB  BBIIOJHEHUS
XMMHUYECKOTO  JKCIEepUMEHTa  (1aboparopHOro  ombiTa, JaboparopHOW paboOTel IO
HCCIIEIOBAHUIO CBOMCTB BEILIECTB, YU€OHOIO POEKTA);

YMEHUS Y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM 1M03HABATEILHON U
HCCIIEI0BATENIbCKON JEATENbHOCTH NP PELICHUM BO3HHUKAIOIUX MPOOJEM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COINIACOBAHUS MO3UIMH (00CYXIeHHs, OOMEH MHEHUSMH, «MO3IOBBIE
LITYPMBD», KOOPAMHALUS COBMECTHBIX JCHCTBHIl, ONpPENCIICHUE KPUTEPUEB IO OLEHKE
KauecTBa BHITOJIHEHHOU pabOTHI U IPyTHE).

PeryasiTuBHBIC yHUBEpCaJIbHbIC y4eOHbIE 1eCTBHSA:

YMEHHE  CaMOCTOSITEIbHO  ONPEACNATh  LEIu  JEATEIbHOCTH,  IUIAaHWPOBATh,
OCYILECTBIIATh, KOHTPOJIMPOBAaTb U MpPU  HEOOXOOUMOCTH  KOPPEKTUPOBAaTh  CBOIO
JesTeIbHOCTh, BBIOMpaTh Hanbonee 3PQPEKTHUBHBIE CHOCOOBI pEIIeHUs YYeOHBIX U
MIO3HABATEJIbHBIX 33/1a4, CAMOCTOSITEJILHO COCTABIIATh WJIM KOPPEKTUPOBAThH NPENIOKCHHBIN
QJITOPUTM JEHCTBUN NMPH BBIMOJHEHUU 3a/laHuil ¢ y4y€TOM MOJY4YEeHHs HOBBIX 3HaHUM 00
U3yyaeMbIX OOBEKTaxX — BEIIEeCTBaX M PEaKUUsAX, OLEHUBATh COOTBETCTBHE IMOIYyYEHHOTO
pe3ynbrara 3asBICHHOM I€JIM, YMEHHME HCIOIb30BaTb U aHAJIU3MPOBATH KOHTEKCTHI,
IpeJyiaraéMple B yCIIOBUU 3aJaHHM.

INPEAMETHBIE PE3VYJIBTATbBI

B cocrtaBe mnpenMeTHBIX pe3yabTaTOB IO OCBOCHHMIO O0S3aTENBbHOIO COJEpIKaHU,
YCTAHOBJICHHOTO JIaHHOM (enepaabHON pabodell NporpaMMoi, BBIIEISIOT: OCBOCHHBIC
oOydJarolMMHCs Hay4yHbIe 3HAHHUSA, YMEHHMS U CIIOCOOBI JeHCTBUM, crneuupuueckue ams
peaMeTHON 00nacTu «XHUMHUs», BUABI JEATEIHOCTU MO IMOJYYEHHUIO HOBOTO 3HAHHUS, €T0o
MHTEpOpEeTaliy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B PA3JIMYHBIX Yy4eOHBIX M HOBBIX
CUTYyaLMsIX.

K xoHIy 00yueHus B 8 Kjacce nperMeTHbIe pe3yabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(POPMHUPOBAHHOCTh y OOYUAIOLIUXCS YMEHU:

® PaCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUN: aTOM, MOJIEKYJIA, XUMUYECKUN

9JIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OOHOpOAHAs U
HEOJHOPOJHAsI), BAJICHTHOCTb, OTHOCUTENIbHAsl aTOMHAas M MOJEKYIspHas Mmacca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca, MaccoBas JA0JsI XMUMHYECKOTO
3NIEMEHTa B COEAMHEHUM, MOJSPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAHHUE, COJb,
NIEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKUCIIEHHSA,  XMMHYECKas  peaxius,
KJaccu(UKaAIUS peakiii: peakiuu COCJUHEHUS, PEaKkIMH Pa3JIOKeHUs, PeaKLuu
3aMeIIeHUs, peakiuu OOMeHa, PK30- M SHJOTEPMHUYECKHE pEeaKLUHu, TEIUIOBOH
ekt peakuuu, SIAPO aroma, SIEKTPOHHBIA CIOW aroma, aToMHas OpOUTAb,



pazgMyc aroma, XMMHUYECKasl CBs3b, IOJSIPHAS U HENOJSIpHAs KOBAJIEHTHAs CBS3b,
HWOHHAsl CBS3b, HWOH, KATHOH, AaHHWOH, pacTBOpP, MaccoBas JOJs BELIECTBA
(mpoLeHTHAsE KOHLIEHTpAIMsl) B paCTBOPE;

® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATHH U NPUMEHSATH 3TU
IIOHSATHS IIPU ONMCAHUU BEILECTB U UX NIPEBPALLECHUN;

® 1ICII0JIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJsI COCTaBi€HUs (OpMyN BEIIECTB U
YPaBHEHUU XUMHYECKUX PEAKIIUM;

® OIIPEJIENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSAX, CTENEHb
OKHCJICHHUS 3JI€MEHTOB B OMHAPHBIX COEAMHEHMSX, MPHHAIJICKHOCTh BEIECTB K
OIpelesIEHHOMY KJacCy COEQUHEHUH Mo (opmynaMm, BHJ XHUMHUYECKOHW CBS3U
(KOBaJICHTHAs U MOHHAs) B HEOPIaHUYECKUX COECAMHEHUSX;

e packpbiBath cMbich Ilepuonnueckoro 3akona JI. 1. MenneneeBa: n1eMOHCTpUpPOBATH
IIOHMMAHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX
nosiokeHuss B Ilepuoanueckoil cucreMe, 3aKOHOB COXPAHEHHUS MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTapo;

® OIIUCHIBATh U XapakTepu3oBaTh TabnuuHyto (opmy Ilepuonuueckoil cucrembl
XMMHAYECKHX 3JIEMEHTOB: pa3jMyarh MOHATHUS «IVIaBHas noarpymna (A-rpymnmna)» u
«mo0oynas moxarpynmna (b-rpynma)», Manble U OOnblINe MNEPHOAbI, COOTHOCUTh
o0o3HaueHus, KOTOpble uMeroTcs B Tabmuue «llepmoanueckas cucrema
xumuueckux uieMeHToB [[. M. MengeneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOliee 4Yucio
3NIEKTPOHOB U PacHpesieIeHUe UX 10 3JEKTPOHHBIM CIIOSIM);

® KJ1acCU(UIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKHE
peakiuu (1o YMCIy U COCTaBy y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdekry);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBAa BELIECTB PA3IUYHBIX
KJIACCOB, IOATBEp)KJasl ONHCAHWE NPUMEpPaMH MOJEKYISAPHBIX ypaBHEHUU
COOTBETCTBYIOLINX XMMUUYECKUX PEAKIUM;

® [IPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKAaHUSI XMMUUYECKHUX TPEBPAILCHNN B PA3JINYHBIX YCIOBHSAX;

® BEIUUCIIATh OTHOCUTEIBHYIO MOJIEKYIIIPHYIO M MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO
JOTI0  XMMHYECKOTO 3JIeMeHTa Mo (opMylie COEIUHEHHs, MAaCCOBYIO JIOJIIO
BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

® IPUMEHATH OCHOBHBIE ONEPALIMHA MBICIUTEIBHON JEATENBHOCTU — aHAJIU3 U CHHTE3,
CpaBHEHHME, 0000IleHHe, CHCTeMaTU3alulo, KJIacCU(UKAlMIO,  BBISBICHUE
IIPUYHUHHO-CJIEICTBEHHBIX CBA3EH — JIUIsl N3y4EHUS CBOMCTB BEIIECTB U XMMHUECKHUX
peakiifii, eCTeCTBEHHO-HAay4YHble METONbl MO3HAaHHWsS — HaOJIOJEHUE, HU3MEpEHUeE,
MOJICTUPOBAHKE, SKCIIEPUMEHT (peabHbIM U MBICIICHHBIN);

e CIIeIOBaTh IpaBWJIaM TIOJIb30BAaHMSI XMMHUYECKOH TMocynod U 1abopaTopHBIM
000pyI0BaHUEM, a TaK)Xe MpaBUIaM OOpaleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLIMSMHU 110 BBIIOJIHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB I10
MOJYYeHUI0O M COOMpaHMIO Ta3000pa3HbIX BeIIeCTB (BOJOPOAA M KHUCIOPOJa),
IIPUTOTOBIICHUIO PACTBOPOB C OIPEACIEHHOW MAacCOBOM JO0JIE€H pPacTBOPEHHOIO
BEUIECTBA, IUIAHUPOBAaTb W  MPOBOAUTH XUMHYECKHE OSKCIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB LIENOYEN U KUCIIOT C NOMOIIBIO MHANKATOPOB (JIAKMYC,
¢benondranens, METUIOPAHXK U APYTHE).

K koHIy 00yueHus B 9 Kjacce npeIMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJKHBI

oTpaXkaTb C(POPMHUPOBAHHOCTh y OOYUAIOLINXCS YMEHU:

® PaCKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHSATUN: XMMUYECKUN DIIEMEHT, aToM,
MOJIEKyJa, HOH, KaruOH, aHHOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHMCIEHUS, XUMHUYECKas
peaxiysi, XMMHUEeCKasi CBSA3b, TEIUIOBOU 3((EKT peakinu, MOJIb, MOJISIPHBINA 00BEM,



pacTBOp, DIEKTPOJIUTHI, HEIIEKTPOJIUTHL, DJICKTPOIUTHYECKAs JUCCOLMALINSA,
peakuMyu MOHHOTO OOMeHa, KaTajiu3arop, XMMHUYECKOEe paBHOBECHE, OOpaTuMble U
HeoOpaTuMble peakliiy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCITUTEb,
BOCCTAaHOBMTEJb, OKHCICHHE M BOCCTAaHOBIEHHUE, aJUIOTpOnusi, amM(OTEPHOCTH,
XUMHYECKas CBs3b (KOBaJieHTHas, MOHHAs, MeETaJIM4ecKas), KpHCTaJlJIM4ecKas
pemérka, KOppO3Msl METaJUIOB, CIUIaBbl, CKOPOCTb XHMMHUYECKOW peakluu,
npenensHo gonycrumas konneHTpanus [1JIK BemecTsa;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHSATHI U NMPUMEHSTH 3TU
MIOHSTHS TIPU OMMCAHUU BEILIECTB U UX MPEBPAILCHUN;

® IICTIOJIb30BaTh XUMHYECKYI0O CHMBOJMKY [UIsl COCTaBlieHUS (OpMya BEIIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKIIUM;

® ONpENENATh BAJCHTHOCTh W CTENEHb OKHUCIEHUS XUMHYECKHX JJIEMEHTOB B
COEIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAAJIC)KHOCTh BEIIECTB K ONpeneaEHHOMY
KJIACCy COEAMHEHU Mo GopmynaM, BUJ XUMUYECKON CBA3M (KOBaJeHTHAs, MOHHAS,
METa/NInYecKasi) B HEOPraHWYECKUX COCAMHEHUAX, 3apsii MOHA MO XUMHUYECKON
bopmyrie, xapakTep cpeibl B BOAHBIX PACTBOPaX HEOPTaHUYECKUX COSAMHEHUMN, THIT
KPUCTANTUYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cmbica [lepuoanueckoro 3akona JI. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro TOHMMAaHHUE: OINHUChIBAaTh W  XapaKTepu3oBaTh  TabmuuHylo  (opmy
[leproanueckoil CUCTEMbl XUMUYECKUX IJIEMEHTOB: Pa3linyarh MOHATUS «IJaBHAs
noarpymnmna (A-rpynna)» u «mobounas noarpymnmna (b-rpymnma)y», mansie u 60ibIINe
MEPHUO/IbI, COOTHOCUTH 0003HAYECHHUSI, KOTOPbIE UMEIOTCS B MEPUOANYECKOM Tabnulle,
C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMMHYECKHX JJIEMEHTOB
(coctaB u 3apan sjapa, oOIIee YUCIO S3JICKTPOHOB U paCIpeleleHHe HUX IO
AIIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
AIIEMEHTOB U WX COCIMHEHUH B MpefesiaX MallbIX MEepUo0B U IMMABHBIX MOATPYI C
y4€TOM CTPOEHUS UX aTOMOB;

e KJIacCUPUIIMPOBATh XUMHUECKHE AIEMEHThI, HEOpraHMYECKHe BEIeCTBA, XUMUYECKUE
peakuuu (10 YUCIYy W COCTaBy YYAacTBYIOIIMX B PEAKIMU BEIIECTB, IO TETIOBOMY
3¢ dekTy, 10 U3MEHEHUIO CTENIEHEH OKUCIICHUS! XUMUYECKUX PIIEMEHTOB);

® XapaKTepu30oBaTh (OMUCHIBATh) OOIIME M CHEMU(PUYECKUE XHUMHUYECKHE CBONCTBA
MPOCTBIX M  CJHOXKHBIX  BEHIECTB, MOATBEpXKAas OMHCAHWE IpPUMEpaMH
MOJIEKY/SIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIONINX XMMHUYECKUX PEaKIUi;

® COCTaBIISITh YPABHEHUS NEKTPOIUTUUECCKON AUCCOIUAIINH KUCIIOT, IIeJI04Yei U Comel,
MONHBIE WM COKpAlIEHHbIE YypaBHEHHUS pEakiuil MOHHOTO OOMeHa, YpaBHEHHS
peakuuid, TMOATBEPKIAIONIUX CYIIECTBOBAHHE TCHETUYECKOW CBSI3M  MEXKIY
BEIECTBAMH PA3ITUYHBIX KIIACCOB;

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

® IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX TPEBPAIICHUI B Pa3IMIHBIX YCIOBUSX;

® BBIUUCIISITH OTHOCUTEIBHYIO MOJICKYIIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJI0 XUMHUYECKOTO DJJIeMEHTa MO (opMylie COCOMHEHHs, MAacCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHECHHIO XUMUYECKON PEaKIIHH;

e cOONMOAaTh TpaBUiia TMOJIb30BAaHUS XWMHUYECKOW TMOCYIOH H J1abOopaTOpHBIM
o0opynoBaHUEM, a TaK)Ke MpaBuiIa OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO JTA0OPAaTOPHBIX XUMHUYECKHUX OIBITOB I10
MOJTYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa U YIJIEKHCIIOTO ra3a);

® IIPOBOJUTH PEAKIIMH, MMOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB:
pacro3HaBarh ONBITHBIM MYTEM XJIOpUA-, OpOMUIA-, HOAUA-, KapOoHaT-, docdar-,
CWJIMKAT-, CyIb(}ar-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHUS W HMOHBI H3yYCHHBIX
METaJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECCKUX BEIECTB;



® [IPUMCHATHL OCHOBHBIC OIICpaluH MBICITUTEILHOMN JACATCIIBHOCTH — aHaJIu3 W CHHTE3,
CpaBHCHHC, 0606H.[€HI/IC, CUCTEMATHU3allUI0, BbISABICHHUE IMPUYHMHHO-CICACTBEHHBIX CBA3EH —
AJI1 U3YUYCHUA CBOMCTB BEIISCTB M XUMHUYECKHUX peaKuHﬁ, C€CTCCTBCHHO-HAYYHBIE MECTOIBI
IIO3HAaHUA — Ha6J'II-O,I[CHI/IC, HU3MEPECHUE, MOACIIMPOBAHUC, OKCIICPUMCHT (peaJ'II:HBIﬁ n

MBICJICHHBIN ).

KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHMUE

8 KVIACC

/1

Tema ypoka

Bcero
JacoB

Hara

ONeKTpoH]
U POBE
obpazoBarer
pecypcr

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

Bubnnoreka

https://m.edsoo
10c

Ilonsrue o METOodaxX IMMO3HaHus B XUMHUHU

Bubnuoreka

https://m.edsoo
27¢

[IpakTrueckas padora Ne 1 «IIpaBuna paboTsl B 1abopaTopuu u
MIPUEMBI 0OpaIIeHuUs ¢ TAOOPaTOPHBIM 00OPYIOBAHHEM)

Bubnuoreka

https://m.edsoo
3dc

Uwucteie BemecTBa 1 cMecH. CIocoOBI pa3eneHns cMeceit

Bubnuoreka

https://m.edsoo
6ca

[Tpaxtuueckas pabora Ne 2 «Pa3nenenue cmeceit (Ha mpumepe
OYKCTKHU TIOBAPEHHOM COJIH)»

Bubinuoreka

https://m.edsoo
8¢c8

ATOMEI 1 MOJICKYJIbI

Bubinuoreka

https://m.edsoo
abc

XHUMHUYECKHUE FINEMEHTHI. 3HAKH (CUMBOJIBI) XUMHYECKUX
3JIEMEHTOB

Bubinuoreka

https://m.edsoo
be8

HpOCTLIe " CJI0XXHBIC BCIICCTBA

Bubinuoreka

https://m.edsoo
abc

ATOMHO-MOHCKYHHPHOC yucHue

Bubnuoreka

https://m.edsoo
ds0

10

3aKoH MOCTOSHCTBA COCTaBAa BEIECTB. XUMHUYECKas (hopMyIa.
BaneHTHOCTh aTOMOB XMMHUUYECKUX 3JIEMEHTOB

Bubinuoreka

https://m.edsoo
cac

11

OtHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIApHad
Mmacca

Bubnuoreka

https://m.edsoo
23¢

12

MaccoBas J0JIsI XUMHYCCKOI'0 3JIECMCHTA B COCAMHCHN U

Bubnuoreka

https://m.edsoo
30c

13

Konunuectro BeectBa. Monbs. MordpHast macca

Bbubnauoreka

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

dusznueckrue U XUMHAYECKUE SBJICHHUA. XUMUUCCKas peaKkuusa

Bubnuoreka

https://m.edsoo
7fa

15

[Ipu3Haky 1 yCIIOBUS POTEKAHNS XUMAYECKUX PEAKIIHIA

Bubnuoreka

https://m.edsoo
al6

16

3akoH COXpaHCHUA MACChl BCIICCTB. XHUMHUYECKHUE YpaBHCHUA

Bubnuoreka

https://m.edsoo
b88

17

Briuucnenus konuuecTBa, MacChl BEIIECTBA [0 YPABHEHUSIM
XUMHUYECKUX peaKini

Bubnuoreka

https://m.edsoo
708

18

Kaccudukarms XuMI9ecKux peakiuii (CoeTHHEHuS,
pasIoKeHUs, 3aMelIeHHsI, 0OMeHa)

Bubnuoreka

https://m.edsoo
134

19

O000111eHYE U cUCTeMaTHU3aIis 3HAHUI

Bubnuoreka

https://m.edsoo
Oc4

20

KontpomnrHas pabota Nel mo Teme «BerecTsa 1 XUMHUYECKHE
peaxum»

Bubnuoreka

https://m.edsoo
290

21

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

Bubnuoreka

https://m.edsoo
48¢

22

dusuveckre U XMMUYECKHe CBOMCTBA KHCIopoa (peakiuu
oKHcieHus, ropenue). [lonsarue 00 okcumax

Bubinuoreka

https://m.edsoo
614

23

CriocoOblI moy4eHus KHCIopoaa B 1a00paTopuu 1
IpOMBILUIEHHOCTHU. [IpMeHeHne kucopoaa

Bubinunoreka

https://m.edsoo
97a

24

TemnoBoi 3 ekt XuMHUYECKON peaKIuy, TIOHATHE O
TEPMOXUMHUYECKOM YPABHEHHUH, FK30- U IHIOTCPMHUCCKUX
peaxIusx

Bubinuoreka

https://m.edsoo
790

25

TornmBo (He(Th, yroib 1 MeTaH). 3arpsi3HEHUE BO3IYXa,
CIIOCOOBI €T0 MPEI0TBPALICHHS

Bubinuoreka

https://m.edsoo
cda

26

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

Bubnuoreka

https://m.edsoo
ae2

27

Bonopon — anemenT u npoctoe BemecTBo. Haxoxaenne B
IpUpoJe

Bubinuoreka

https://m.edsoo
ddo

28

du3ndeckue U XUMUYCCKHE CBOMCTBA BOAOpOAA. HpI/IMeHeHI/IC
BOAOpPOaA

Bubnuoreka

https://m.edsoo
ddo

29

TlousTue o KMCIOTax U COJISIX

Bubnuoreka

https://m.edsoo
0d2

30

Croco0sI TToITy9eHHs BOAOPoa B 1abopaTtopuu

Bubnanoreka

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 «Ilomyuenue u cobupanue
BOJIOPOJIa, U3yUYEHHE €TO CBOMCTBY

Bubnuoreka

https://m.edsoo
42

32

MortsapHbIif 006EM Ta30B. 3aKOH ABOTaAPO

Bubnuoreka

https://m.edsoo
42¢

33

Brrancnenust 00n6Ma, KOIMUECTBA BEIIECTBA ra3a 10 €ro
W3BECTHOMY KOJIMYECTBY BEIECTBA MK 00BEMY

Bubnuoreka

https://m.edsoo
Sa0

34

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

Bubnuoreka

https://m.edsoo
708

35

dusnueckne 1 XUMHYECKHIE CBOMCTBA BOJEI

Bubnuoreka

https://m.edsoo
87a

36

CocraB ocHoBanuii. [lonsTie 00 MHAUKATOPAX

Bubnuoreka

https://m.edsoo
9¢e2

37

Bopna kak pactBopurens. HackieHHbIE 1 HEHACHIIIEHHBIC
pacTBOpBl. MaccoBast 1oJ1s BEMIECTBA B PaCTBOPE

Bubnuoreka

https://m.edsoo
b40

38

IIpakTiueckas padora Ne 5 o reme «lIpuroronenue
pacTBOPOB € OMPEAEIEHHON MaCCOBOU 10JIEN PAaCTBOPEHHOTO
BEIECTBA»

Bubnuoreka

https://m.edsoo
eba

39

KonTponbnas padora Ne2 mo teme «Kuciopon. Bomopon. Bona»

Bubinuoreka

https://m.edsoo
342

40

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

Bubinunoreka

https://m.edsoo
64e

41

[Nony4eHue n XUMHYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCHIOB

Bubinuoreka

https://m.edsoo
64¢

42

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

Bubinunoreka

https://m.edsoo
Jca

43

Ilonyyenue u xuMuyeckre CBOMCTBA OCHOBaHUIA

Bubnuoreka

https://m.edsoo
Jca

44

Kucnotsl: coctas, kitaccuguKaiys, HOMEHKIIATypa

Bubinuoreka

https://m.edsoo.
e2

45

HOHy‘lCHI/Ie H XUMUYECKHE CBOMCTBA KUCIIOT

Bubnuoreka

https://m.edsoo.
e2

46

Comnu (cpenHne): HOMEHKIIATypa, CIOCOOBI TTOTy4eHus,
XUMHUYECKHE CBOMCTBA

Bubnuoreka

https://m.edsoo.
474

47

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

Bubnanoreka

https://m.edsoo.
b7¢



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

['eneTuueckas cBs3b MEXKITY KIacCaMU HEOPTaHUUYECKHUX
COCTMHEHUN

Bubnuoreka

https://m.edsoo.
a0

49

O00011IeHIE U CHUCTEMATH3aLUsI 3HAHUH

Bubnuoreka

https://m.edsoo.
cb2

50

KonTponsHas padota Ne3 o teme "OcHOBHBIE KIIacChl
HEOPraHUYECKUX COCTUHECHUN"

Bubnuoreka

https://m.edsoo.
ela

51

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

Bubnuoreka

https://m.edsoo.
ffa

52

Ilepuonuyeckuii 3akoH u Ilepuoanueckas cuCTeMa XUMUYECKHUX
anemeHToB /. 1. MeHnneneena

Bubnuoreka

https://m.edsoo.
S2¢

53

ITepuonsl, rpynmnel, MOArPYIIILI

Bubnuoreka

https://m.edsoo.
S32¢

54

Crpoenue aromoB. CocTaB aTOMHBIX siiep. M30Tonsl

Bubnuoreka

https://m.edsoo.
342

55

CrpoeHne 3IeKTPOHHBIX 000JI0UeK aTOMOB IJIEMEHTOB
[Tepuonuueckoit cucremsl 1. 1. Menaeneena

Bubnuoreka

https://m.edsoo.
6bc

56

XapaKTepucTHUKa XHMHYECKOTO 3JIEMEHTA TI0 €T0 MOJIOKEHHUIO B
[Tepuonuueckoii cucreme 1. . Menaeneepa

Bubinuoreka

https://m.edsoo.
824

57

3nagenue [lepronudeckoro 3akoHa Ui pa3BUTHSI HAYKH U
npaktuku. /. 1. MenaeneeB — y4€Hblii, IEAATOT U IPaXkIaHUH

Bubinunoreka

https://m.edsoo.
96e

58

9HeKTpOOTpI/IHaTeHBHOCTB aTOMOB XMMHWYCCKHUX 3JICMCHTOB

Bubinuoreka

https://m.edsoo.
ab8

59

Honnas xummudeckas CBsI3b

Bubinuoreka

https://m.edsoo.
c34

60

KoBaneHnrHas MOoJIgpHasaA XUMHUYCCKaAs CBA3b

Bubnuoreka

https://m.edsoo.
ab8

61

Kosanentnas HEIIOJIApHad XUMHUYECKas CBA3b

Bubinuoreka

https://m.edsoo.
ab9

62

CrerneHb OKUCIEHUS

Bubnuoreka

https://m.edsoo.
€28

63

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE pCaKkuun

Bubnuoreka

https://m.edsoo.
076

64

OKUCIUTEIN U BOCCTAaHOBUTEIIN

Bubnanoreka

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 KonTtponbnas padora Ned4 o teme «CtpoeHme aToma. 1 bubnuoteka
XHAMHAYECKAs! CBSI3b) https://m.edsoo.
486
66 O00011IeHIE U CHCTEMATH3aLisl 3HAHUH 1 Bubnuoreka
https://m.edsoo.
33¢
67 O0001IeHNe U cCUCTEMAaTH3alUs 3HaHU I 1 bubaunoreka
https://m.edsoo.
cb2
68 O0001IeHNEe U CUCTEMATH3aIUs 3HaHUI 1 bubanoreka
https://m.edsoo
1c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOI' PAMME 68
9 KJIACC
DJIEKTPOHHB!
No nudpoBbie
Tema ypoka Bcer | /lara bp
n/n o0pa3oBareJu
0
pecypcbl
. bubnuoreka L
Ilepuoanueckuii 3akoH. Ilepuonnueckas cucrema
1 https://m.edsoo
xumuueckux aemMeHToB . . Menneneena b5%
N bubmuoreka L
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKUX
.. 1 https://m.edsoo
JJIEMEHTOB MEPBBIX TPEX MEPUOI0B
b6b6
bubnmuoreka L
Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX
BeIlIECTE 1 https://m.edsoo
B b7e2
o Bbubnnoreka 1
Buapl XUMUYECKOH CBSI3U U TUIIBI KPUCTAITIMYECKUX
elETOK 1 https://m.edsoo
p bac6
KontponbHas pabora Nel o teme «IloBTOpenue u
yriryOneHne 3HaHU OCHOBHBIX pa3iesioB Kypca 8 1
KJIacca
. Bubnnoreka 1
Knaccudukanys XuMu4ecKixX peakiuil mo pa3aIundHbIM
sHaKa 1 https://m.edsoc
[IPU3HAKaAM
p beb0
. Bubnnoreka I
[TonsiTHE O CKOPOCTH XMMHUYECKOH peakuuu. [lonsTue o
1 https://m.edsoc
TOMOTEHHBIX U T€TEPOrE€HHBIX PEaKIMIX beda
[TonsiTne 0 XuMUyeckoM paBHOBeCcHU. DAKTOPBHI, Bubmmoreka I
BIIMSIIOIIAE HA CKOPOCTh XUMUYECKON PEaKIuu U 1 https://m.edsoo
MIOJIOKEHUE XUMHUYECKOIO PaBHOBECUS c28¢
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN 1 Bubmmoreka 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.edsoc
cade

10

Teopust snekTpoauTUdecKkoit auccoruanuu. CUiabHbIC U
ciabble AITEKTPOTUTHI

bubGmuoreka L

https://m.edsoc
cd68

11

HoHHbIe ypaBHEHHUs peakui

bubGmuoreka L

https://m.edsoo
d448

12

XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUU B CBETE
MPECTaBICHUN 00 AIEKTPOTUTHUSCKOM TUCCOLIUAITIN

bubGmuoreka L

https://m.edsoo
d5d8

13

XHUMHUYECKHE CBOMCTBA COJIEU B CBETE MPEICTABICHUN
00 2JEKTPOIUTUYECKOMN TUCCOLMALIUN

buobmmoreka L

https://m.edsoo
d8b2

14

Ilonstue o TUAPOJIN3C coJjieit

buobmmoreka L

https://m.edsoc
dod4

15

O00011IeHNE U CUCTEMATU3ALUS 3HAHUI

buobmmoreka L

https://m.edsoc
dd12

16

[Tpaktuueckas padora Ne 1. «Pemienue
9KCIEPUMEHTAIIBHBIX 3a7a49»

bubmmoreka [

https://m.edsoc
dbfa

17

KonTponshas padora Ne2 1o Teme «NEeKTpOoIUTHIECKAs
qucconuanus. XuMHUECKHe peakliii B PaCTBOPAX»

bubGnuoreka L

https://m.edsoo
decO

18

OO0m1as XxapakTepruCcTUKA rajJoreHOB. XUMUYECKHE
CBOICTBA Ha MIPUMEPE XJI0pa

bubGnuoreka L

https://m.edsoo
dfe2

19

XnopoBonopoa. CossiHast KUCJIOTa, XUMHUYECKUE
CBOWCTBA, OJIyYEHUE, IPUMEHECHHUE

bubGnuoreka L

https://m.edsoc
el04

20

[Ipaktuyeckas padora Ne 2 o teme «Ilonyuenue
COJITHOW KHCJIOTBI, U3y4€HHUE €€ CBOMCTBY

buobmmoreka [

https://m.edsoc
e348

21

Brrunciaenus mo YpPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ,
€CJIM OWH U3 pCAarcHTOB IdaH B HU30BITKE

buobmmoreka [

https://m.edsoc
e488

22

OO11ast xapakTepucTHKa 3eMeHTOB VIA-rpymisl

buommoreka [

https://m.edsoc
ebda

23

AmnotponHbie MoguUKAIUU cepbl. HaxoxaeHue cepol
U €€ COEAMHEHUH B pupose. XUMMHUUYECKUE CBOMCTBA

Bbubnuoreka L
https://m.edsoc



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

cepsl

ebda

CepoBonopoza, cTpoeHue, GU3nIecKue 1 XUMHIECKUE

bubmuoreka L

24 . https://m.edsoo
CBOICTBa
€802
bubnuoreka L
Oxcuppl cepbl. CepHas KHCIOTa, GU3HYECKHUE U
25 . https://m.edsoo
XUMHUYECKHE CBOHCTBA, IPUMEHEHUE
ca28
XUMUYECKUE PEAKIUH, JISKALTUE B OCHOBE
. bubmmoteka I
MIPOMBILIUIEHHOTO c110c00a MOTyYeHHs] CEPHOM KUCIIOTHI.
26 . https://m.edsoo
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIeH cpeibl g
€csa
COETMHEHUSIMU CEPbI
. bubmuoreka L
Brruucnenue mMaccoBoii 10J1M BBIXOAA MPOTYKTa
27 https://m.edsoo
CaKInn
p ec8a
OO0m1as XxapakTepucTUKa AMEeMEHTOB V A-rpynibl. A30T, Bubauoreka L
28 pacrpocTpaHeHue B pupoae, GU3NIecKue U https://m.edsoo
XUMHUYECKHE CBONCTBA eeab
N bubnuoreka L
AMMHuak, ero pu3NYeCcKue U XUMUYECKHEe CBOMCTRA,
29 https://m.edsoo
MOJy4YeHUE U MPUMEHEHHE
ya P £004
bubnuorexa L
[TpakTuueckas pabota Ne 3 mo teme «[lomydenue
30 . https://m.edsoo
aMMuaKa, U3y4eHHe ero CBOMCTBY £180
" bubmuotexa I
A3oTHast KUCJI0Ta, €€ GU3NIECKHE U XUMUYECKUE
31 . https://m.edsoo
CBOICTBa
306
Hcnonp30BaHNE HUTPATOB M COJIE aMMOHHUS B KAY€CTBE Bubmmoreka [
32 MHUHEpaJIbHBIX YI00peHuil. XuMHueckoe 3arpsizHeHue https://m.edsoo
OKPYKAIOLIEH Cpelibl COEAMHEHUSIMU a30Ta 518
bubmuoteka I
®dochop. Oxcua pocdopa (V) u bochopHas kuciora,
33 . https://m.edsoa
bu3HYeCKre U XUMUYECKUE CBOMCTBA, MTOTYICHUE 63
160a
Hcnonp3oBanue hocdaroB B kKayecTBE MUHEPATHHBIX Buommoreka [
34 yAoOpeHuii. 3arpsi3HeHNE MPUPOTHON Cpebl https://m.edsoo
dbocdaramu fc20
bubnuorexka L
VYriepon, pacnpocTpaHeHue B pupoae, Gu3ndeckue u
35 . https://m.edsoo
XUMHUYECKHE CBOHCTBA
fd9c
Oxkcuppl yrepoaa, ux pusndeckue 1 XuMHYECKHe bubauoreka L
36 CBOMCTBA. DKOJIOTHYECKHE MTPOOTIEMBI, CBI3aHHBIE C https://m.edsoo

okcugoMm yriepona (IV)

febe

37

VYrosbpHas KUCIIOTa U €€ CoMn

Bubmmoreka L



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.edsoc
006¢

[IpakTrueckas padora Ne 4 mo teme "[lomyuenue

Bbubnuoreka L

38 yriekucioro raza. Kauectsennas peakiusi Ha kapOoHar- https://m.edsoo
HOH" 027¢
bubnuoreka L
[TepBoHaUanbHBIC TOHATHS 00 OPraHUIECKUX
39 https://m.edsoo
BEIIECTBAX KaK O COCAMHEHUSX YIIepoaa 054c
bubnuoreka L
40 Kpemnuii u ero coequnenus https://m.edsoo
080a
[TpakTuueckas paborta Ne 5. Pemenue bubnuorexa L
41 SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Bakueiime https://m.edsoo
HEMETAIIBI U X COETUHEHHUS 0bf2
N bubnuorexa L
KontponwsHas pabora Ne3 no teme «Baxueiimue
42 https://m.edsoo
HEMETAJUIbl U UX COCITUHEHUS
0el8
OO0m1as XxapakTepuCTUKa XUMUYECKUX FIIEMEHTOB —
bubnuoreka L
MeTau10B. MeTamindecKkas CBi3b U METaJUTHYeCKast
43 . . https://m.edsoo
KpUCTaJUTMYecKas pemérka. Gu3znyeckue CBoMCTBa 103e
METaJIOB
. . bubnuorexa L
XUMHYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMUYECKUN
44 . https://m.edsoc
pAI HAIPSHKEHU METAIIJIOB 1156
OO6mue cnocoOwl monyyeHus MetayioB. CIiiaBbl. Bubmuoreka L
45 Brruncnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIUH, https://m.edsoc
€CIIM OINH U3 PEAreHTOB COACPKUT IPUMECHU 1156
bubmuotexa I
46 ITonsiTHE O KOPPO3UH METAIIIIOB https://m.edsoo
1278
bubmuoteka I
47 [llenounnie MeTATIBI https://m.edsoc
14b2
bubmuoteka I
48 OKCHUBI U TUIPOKCHIBI HATPUS U KaJIHs https://m.edsoc
14b2
bubnuorexka L
49 [IlenoyHO3€MeENbHBIE METAIIIBI — KAIbIIUN U MAarHUH https://m.edsoo
15e8
bubnuotexa 1
50 Baxwuelimme coeMHEHUS KaIbLHs https://m.edsoo

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 O06o0011eHNne U cUCTeMaTH3aIMs 3HaHUH
bubmmoteka I
52 JKéctkocTh BOBI M CLIOCOOBI €€ ycTpaHeHUs https://m.edsoo
1886
. bubnuotexa 1
[Ipaxtuyeckas padora Ne 6 mo teme "JKEcTKOCTh BOABI U
53 R " https://m.edsoc
MeTOAbI €€ YCTpaHEeHUS
lae8
bubnuotexa 1
54 AJroMuHHI https://m.edsoo
1c64
bubnuoteka I
55 AmboTepHbIe CBOWCTBA OKCH/IA M THIPOKCH/IA https://m.edsoo
1c64
bubnuorexa L
56 Keneszo https://m.edsoo
1d86
bubnuorexa L
57 Oxkcuppl, ruapokcuasl U conu xenesa (I1I) u sxenesa (I1I) https://m.edsoo
35e6
58 O0600mIeHne U cuCTeMaTH3aIMs 3HAHUH
[Tpaktuueckas padora Ne 7. Pemenue bubnuorexka I
59 AKCHEPUMEHTAIBHBIX 3aja4 1o TeMe «Baxunenme https://m.edsoc
METAaJJIbl U UX COCIUHCHU S 3de8
Brrancnenus mo ypaBHEHUSIM XUMAYECKUX PEaKIIUH,
bubnuorexa L
€CJIM OJIUH U3 PEareHTOB JJaH B U30BITKE W COACPKUT
60 . https://m.edsoo
npuMecu. Beraucienus MaccoBOM J10JIM BBIXOAA 1750
MPOJYKTa PEeaKIuU
61 O06o01IeHre U cucTeMaTu3aius 3HaHui
62 KonTposnbHas padora Ne4 no reme «Baxuelme
METaJTBI U UX COSTMHEHUS
. bubnuorexa L
BemectBa u Marepuansl B IOBCEAHEBHOMN KH3HU
63 eroBeKA https://m.edsoo
YEIIOBEK
3150
bubnuorexa L
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLLEH CpeIbl https://m.edsoo
4270
bubnuorexa L
65 Ponb xumuM B peleHnH 3KOJIOTHUYECKUX MPodIeM https://m.edsoo
4270
bubmmoteka I
66 O06o01IeHre U crucTeMaTu3aius 3HaHui https://m.edsoc

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

Bubinmoreka I
67 O000111eHNE U cCUCTEMATU3AIA 3SHAHUI 1 https://m.edsoo
b33c¢c

Bubinmoreka I
68 O000111eHNE U cCUCTEMATU3al 3SHAHUI 1 https://m.edsoo
9cb2

OBIIEE KOJIMYECTBO YACOB 110 ITPOI' PAMME 68

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

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

Xumus. Kiacc: yue0. s oomieodpaszoBarenbHbIX yupexaenuii / O.C.

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

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA
Beenure

1. I'a6puensn O. C., Bockoboitnukosa H. I1., furykoBa A. B. Hactonbhas
KHHUTa yauTess. Xumus. 8 ki1.: Metogudeckoe nocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaas ayis 1abopaTOpHBIX OMBITOB U
npaktudeckux padot. 8 ki1. K yueOnuky O. C. ['abpuensna « Xumusi. 8 Kiaccy.
M.: dpoda, 2022.

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

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

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

6. Xumus : TexHojoruueckue kaptel kK yaueOHuky O. C. I'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. : [poca, 2018

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
MHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u caiit Juist yautens «51 umy Ha ypok
XUMHUHD)

http://him.1september.ru Equnas xomnekunus LIOP: ITpeameTHas KomieKius
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIS
sKcTiepuMeHThI: xuMus. Komekius Poccniickoro 061meo0pa3oBaTebHOTO
nopTasa

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

http://www alhimik.ru Bcepoccuiickasi omuMIinaga MKOJILHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: JIEKTPOHHBIN YICOHUK IS
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: ANEKTPOHHBIN YICOHHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTEXK: XUMUS
http://www.chemistry.ru JlucraHiimoHHas o1uMIuaaa no XuMuu:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeNIbHBIN TPOCKT



