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MNOACHUTEJIbBHASA 3AIINCKA

[IporpaMmMa Mo XMMHHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUsSI COCTaBlieHa Ha OCHOBE TPEOOBaHWIl K
pe3yibTaTaM  OCBOGHHSI OCHOBHOH  00pa3oBaTebHOM MpOrpaMMbl  OCHOBHOrO  oOmiero  oOpa3oBaHus,
npeacraBieHHbx B @T'OC OO0, a Tarke Ha ocHOBe (epepanbHON paboueil mporpaMMbl BOCIIUTAHUS U C YYETOM
KOHLICNIIIMM TIpernojiaBaHus y4eOHOro mpenMera «XHMHS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
®denepanuu.

[IporpaMma mo XxuMuHM Ia€T MpPENCTaBICHUE O LENIX, OOLIel CTpaTernu OOydeHHs, BOCOUTAHUS U Pa3BUTHS
00ydJarolmmxcst CpeACTBaMH y4eOHOrO MpelMeTa, YyCTaHaBIMBAaeT o00s3aTebHOE MPEIMETHOE COJEpKaHHE,
MpeAycMaTpUBaeT pacrpelelieHhe ero mo Kiaccam M CTPYKTypHpOBaHHE MO pasfiefiaM M TeMaM MpOorpaMMbl IO
XUMHUH, OHNpeaAciIsa€T KOJIUMYCCTBCHHBIC W KAYCCTBCHHBLIC XapaKTCPUCTUKHU COACPIKAHHUA, PCKOMEHAYEMYIO
MOCIEA0BATENLHOCTh U3YUEHHS XUMUHU € YIETOM MEKITPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JIOTHKH Y4eOHOT O
mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOy4aromuxcs, ONpelessieT BO3MOXKHOCTH IpenMera Ui peaju3anuu
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTelbHOW MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, a Takke TPeOOBaHWH K pe3ysbTaraM OOyYeHHS XUMHHM Ha YPOBHE IIeNed W3yueHHs NpeiMera H
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIBHON JEATENFHOCTH 00YYaroIerocs 0 OCBOCHHUIO YUeOHOTO COJIepIKaHusl.

3HaHuEe XUMUH CITY)KUT OCHOBOW JiIsl (POPMHUPOBAHUS MHPOBO33PEHHS 00YJaroIIEerocs, ero MpecTaBiIeHui o
MaTepHaJbHOM €IWHCTBE MHpa, BAXKHYIO pOJb UrpaloT (GOpMHpYeMble XHWMHUEW TIPEICTAaBICHUS O
B3aMMOITPEBPAIIICHUSAX SHEPTUU W 00 SBOJIIOIMH BEIICCTB B MPHUPOJAE, O MYTSAX PEIICHUS TI00abHBIX MPOOIeM
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOW, DHEPIETHUYECKOW, MHUINEBOM M JKOJOIMYECKON 0e30MacHOCTH,
po0JieM 37paBOOXPaHCHHMS.

N3yueHue xumuu:

CIIOCOOCTBYET pean3aluid BO3MOXKHOCTEH JIJIsI camMopa3BUTUS U (HOPMHUPOBAHUS KYIbTYpPhI JINYHOCTH, €€
o0r11e U (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJd B @OpMHpOBaHI/Ie MBIOIJICHUSA W TBOPYCCKUX CHOCO6HOCT€I7[ o6y11a}01111/1xc;1, HABBIKOB HX
CaMOCTOSITEIbHON yU4eOHOM NeITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIEA0BATEIbCKMX YMEHHH, HEOOXOUMBIX KaK
B MTOBCETHEBHOM XM3HH, TaK U B MPO(eCCHOHATBHOMN e TEIbHOCTH;

3HAaKOMHT CO CHenU(UKON HAYIHOI'O MBIIUICHUS, 3aKIaJ(bIBACT OCHOBBI IEIOCTHOTO B3TJIsIa HA CHHCTBO
MIPUPOIBI M YENIOBEKa, SIBIISIETCS] OTBETCTBEHHBIM ATAallOM B (POPMHUPOBAHUH €CTECTBEHHO--HAyYHOW T'PaMOTHOCTH
00yJaroIUXCS;

CHocoO0CTBYeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUAM, K MPHUpPOIE, K
YeII0BeKy, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHNE 00YJYArOIINXCSL.

JlanHbple HampaBiieHUs] B OOYYEHUN XUMHHU 00ECIEINBAIOTCS CHENH(PUKON CofepKaHus yIeOHOro mpeaMera,
KOTOPBIN SIBIISIETCS TIEJarOTHYECKH aJallTHPOBAHHBIM OTpakeHHEM 0a30BOW HAyKHM XMIMHU Ha OIPENeNEHHOM dTarle
€€ pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOT'O 0OIIero oOpa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHE OOYJArOIIUMUCS
CHCTEMBI MePBOHAYATBHBIX TOHATHI XMMHH, OCHOB HEOPTaHHYECKOW XWMHUH W HEKOTOPBIX OTIENBHBIX 3HAYUMBIX
MOHATUI OpraHUYeCKON XUMHHU.

CtpykTypa comepkaHHsS NIPOTpaMMBI MO XUMHHU c(OpMUpOBaAHA Ha OCHOBE CHCTEMHOTO IOAXOoMa K e€
m3ydennto. ConmepkaHue CKIIAIBIBAECTCS M3 CHCTEMBI MOHSATHA O XUMHYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI
MIOHATHN O XUMHUYECKON peakiuu. O0e ST CHCTEMBI CTPYKTYPHO OPTaHW30BaHBI IO MPUHIIHAITY MOCIIEI0BATEIFHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUECKUX MPECTABICHUI pa3HOTO YPOBHS:

— aTOMHO--MOIIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa JI. . MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEeHHS O CTPOSHHH aTOMa U XMMUYECKOH CBSI3H;

— IIpeACTaBIEHU 00 AIIEKTPOIUTUYECKOHN IUCCOIUAIINH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITMPHUYECKHU TONYYEHHBIX U OCMBICICHHBIX (aKTOB,
Pa3BHBAIOTCA IIOCIENOBATENIFHO OT OJHOrO YPOBHS K JIPYrOMY, BBIMONHAS (QYHKIIUHM OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOWCTB, CTPOSHHSI W BO3MOXKHOCTEHW MPAKTHYECKOTO0 MPUMEHEHHS W TOMYYeHHUS H3ydaeMbIX
BEIIIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHH CIHOCOOCTBYeT (OPMUPOBAHMIO MPEACTABIECHHS O XUMHUYECKOU
COCTaBIISIIOLICH HAYyYHOH KapTHHBI MUpa B JIOTHKE €€ CHCTEMHOM MPHUPOAbI, LIEHHOCTHOI'O OTHOIIEHHS K HAYYHOMY
3HaHUIO W METoJaM I[O3HaHUS B Hayke. M3yueHWe XMMHM NPOUCXONUT C TPHUBJICUCHHEM 3HAHUNA H3 paHee
H3y4YEHHBIX Y4eOHbIX npenmeroB: «Okpysxatomuid Mupy», «buonorus. 5—7 knacce» u «Puznka. 7 Kjiace».



[lpy wm3ydeHUM XUMHH TPOUCXOAUT (OPMUPOBAHUEC 3HAHWUN OCHOB XMMHUYECKOM HAyKH Kak o001acTu
COBPEMEHHOT'O ©CTECTBO3HAHUS, MTPAKTHUCCKON NEATEIBHOCTH YEIOBEKAa U KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOM
KyJIbTYphl. 3amava y4eOHOro mpeaMera COCTOMT B (DOPMUPOBAHWU CHUCTEMBI XMMHUYECKUX 3HAHUNW — BaKHEHIINX
(haKTOB, MOHATHIA, 3aKOHOB U TEOPETUYCCKHUX TOJIOKCHHUIMA, JOCTYIHBIX 0000IIEHUI MHUPOBO33PEHYECKOTO XapaKkTepa,
sI3pIKa HAYKW, B MPHOOIICHUHM K HAYYHBIM METOAAM TO3HAHUS MPH M3YyYCHUHU BEIICCTB M XUMUYECKUX PEAKIU, B
(hopMUpPOBAaHUM M PA3BUTHUU TO3HABATEIBHBIX YMEHUN M WX MPUMCHEHHH B y4eOHO-IIO3HABATCILHOW M y4eOHO-
HCCIICIOBATEIBCKON JIESITEIbHOCTH, OCBOCHUM TMPAaBWI 0€30MacHOTr0 OOpalieHHs C BEIIECTBAMHU B ITOBCEIHEBHOMN
JKU3HU.

[lpy u3ydeHMM XMMHU Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa30BaHHUs BaXKHOE 3HAUCHHE MPUOOPEIH TaKue
LIeJU, KaK:

— (opMUpOBAHUE HMHTEIICKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIIBHOMY TIPHHSITHIO PEIICHHH, CIOCOOHON aanTHPOBATLC K OBICTPO MEHSIFOIIUMCS YCIIOBUSIM KU3HU;

— HamnpaBJICHHOCTh OOYYCHHMS Ha CHUCTEMAaTUYECKOE MPHOOIICHHE OOYdYalOmMXCsd K CaMOCTOSTENIbHOMN
MO3HABATEILHON JICATEIBHOCTH, HAy4YHBIM METOAaM IMO3HaHMs, (OPMUPYIOIIMM MOTHUBALMIO W Pa3BUTHE
CIIOCOOHOCTEN K XUMHH,

— o0ecreyeHre YCIOBHUM, CIIOCOOCTBYIOIIMX MPHOOPETCHUIO OOYUYaIOUMIMMKCS OIbITa Pa3HOOOPa3HOMH
NSSITEIbHOCTH, TIO3HAHWS M CAaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMIH), HMEIOIIMX
YHHBEPCAJIbHOE 3HAUCHHE JJIs1 PA3IMYHBIX BUJIOB JICSITCIILHOCTH;

— (opmupoBanue oOriell (GyHKIIMOHAILHOW M €CTECTBEHHO-HAYYHOH I'DAMOTHOCTH, B TOM YHCJIE YMEHUH
OOBSICHATh W OIEHUBATh SIBJICHUS OKPYXKAIOIIEr0 MHUPA, MCIONb3ys 3HAHUS W OIBIT, MOJIYYCHHbIC IIPH H3yUYECHUH
XUMHH, TPUMEHSTh UX MPH PEIICHUHU MPOOJIeM B MOBCEIHEBHOMN KM3HHU U TPYIOBOU JEATEIBHOCTH;

— (¢opMupoBaHHe y OOYYAIOUIUXCS T'YMAHHUCTHUYECKHX OTHOIICHHH, MOHMMAaHHWS I[EHHOCTH XHUMHYECKHX
3HaHWHN 71 BRIPAOOTKH DKOJOTHYECKH II€JIECO00pa3HOr0 MOBEACHHS B OBITY U TPYAOBOH JEATEIHHOCTH B IIEIIX
COXPaHEHHMS CBOETO 37]0POBbSI U OKPYXAIOIIEN TPUPOIHOM Cpelibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEHl K CAaMOKOHTPOIIO W CaMOBOCIHUTAHHIO Ha OCHOBE
YCBOGHHS OOIIEUECIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWIS W HAIpPaBICHHOCTH
JaJIbHEHIIIero 00yueHHsI.

OO0miee YnCIO0 YacoB, OTBCACHHBIX JUISI M3YYCHHWS XWMHH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA,
cocrapisier 136 gacoB: B 8 kimacce — 68 gacoB (2 Jaca B Hezleno0), B 9 kiacce — 68 gacoB (2 gaca B HEIEIIO).

COJAEPXAHUE OBYUYEHU

8 KJIACC

IlepBoHaYaIbHBIE XUMUYECKHE MOHSITHS

IIpeamer xumuu. Ponbs XuMuM B J)KU3HU 4YelNOBeKa. XUMUS B CHCTeME HayK. Tena u BemectBa. dusnueckue
CBOMCTBa BelIECTB. ArperaTHOe COCTOsAHUE BemlecTB. [IoHsATHE 0 MEeTO/aX MO3HAHUS B XUMUU. UHCThIE BElECTBA U
cMecH. CrocoOBI pa3meIeHus] CMECEH.

ATOMBI W MONEKYNbl. XUMUYecKne 3J1eMeHTh.. CHMBOIBI XMMHYECKHX 3JIeMEHTOB. lIpocTeie M CIOXHBEIE
BelecTBa. ATOMHO-MOJIEKYIISIPHOE YUSHHE.

Xumndeckas Gopmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX AJIEMEHTOB. 3aKOH MTOCTOSHCTBA COCTaBa BEIIIECTB.
OTtHocuTenbHast aToMHasi Macca. OTHOCHTENbHASI MOJIEKYIIIpHasi Macca. MaccoBasi 10Nl XMMHYECKOTO dJIeMEHTa B
COCIMHEHUH.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3p KONMYECTBA, MAaCChl U YHCIA CTPYKTYPHBIX
€/IMHUII BelecTBa. Pacu€rel mo ¢opmMynaM XUMHUYECKUX COEITHEHHIH.

Ousnveckne W XUMHYECKUE SIBICHUS. XWMHAYECKas peakius W e€ NMpU3HAKW. 3aKOH COXPAaHEHUS MacChl
BeriecTB. XuMHuueckrne ypaBHeHus. Kiaccnukanms XUMIUYECKUX peakiuii (COSAMHEHNs, Pa3iioKeHUs, 3aMeIeHUS,
obMeHa).

Xumuueckuit IKCcnepumeHm:

3HAKOMCTBO C XHUMHYECKOH IOCY[OH, MpaBWiIaMd pPa0OThl B JrabopaTopud M TpHUEMaMU OOpaIeHUs C
71a00paTOPHBIM 00OPY/IOBAHHMEM, H3yUCHUE U ONMHCaHue (U3NYECKUX CBOMCTB 00pa3I[0B HEOPTaHUYECKUX BEIECTB,
HaOmoieHne pu3ndeckux (IJIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTHPAHHUE caxapa B CTYIKE, KUTICHHE W KOHJ/ICHCAIUS
BOJIBI) ¥ XMMHUYECKUX (TOpEHHE CBEYHM, MPOKAIMBAHHE MEIHOW IPOBOJIOKU, B3aMMOJCHCTBHE MeNla C KHCIOTOMN)
SIBJICHUH, HAONIONEHNE H ONUCAaHWE MPU3HAKOB IPOTEKAHUS XHMHYECKMX peaknuii (pa3iokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOpUAOM Oapus, pasnoxeHue ruapokcuma meau (1) mpu Harpesanum,



B3aUMOJICHCTBUE Kene3a ¢ pacTBopoM coiu memu (), m3ydeHue crmocoOOB pasnelieHuss CMecel: ¢ MOMOIIBIO
MarHurta, (puIbTpOBaHKE, BHIIAPUBAHUE, AUCTUILIAIUS, XpoMaTorpadus, IPOBEICHUE OYUCTKH ITOBApPESHHOW COJIH,
HAONIOZICHHE M ONHMCAaHWE PE3YJNbTaTOB IPOBEACHHS OIBITA, WIIIOCTPUPYIOMIErO 3aKOH COXPAHEHHS MAaccCHl,
CO3JaHHe MOJIENIel MOJIEKY (IIapOCTEP KHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucinoposa — anemeHT u npoctoe BemecTBo. Haxoxaenue kucnopona
B mpupoje, pusnyeckue 1 XUMUYECKHe cBoicTBa (peakiuu ropeHusi). Okcuapl. [Ipumenenue xkucnopoaa. CrocoOsr
MOJy4eHHUs] KHUCIOpoAa B Ja0OpaTOpuM M NPOMBIIUIEHHOCTH. KpyroBopor kucimoponma B mpupome. O3oH —
AIJIOTpOITHAS MOIU(UKAINS KUCIOPO/A.

TernoBoit 3pGEKT XUMHUYECKOH peakIHuH, TEPMOXHMHYECKHE YpaBHEHHs, 3K30- M OHAOTCPMHUYECKHE
peakuuu. TorumBo: yronb W MeraH. 3arps3HEHHE BO3AyXa, YCHIEHHWE NapHUKOBOro 3¢ddekra, paspyuieHue
030HOBOT'O CJIOSL.

Bonopon — snemeHT u mpocroe BemecTBo. HaxoxkaeHune Bomopoaa B Npupose, pU3nYecKue U XUMHUECKHE
CBOWCTBA, IPUMEHEHHUE, CIIOCO0bI ToydeHus. KUCI0ThI U CoH.

MonsipHbIii 00BEM Ta30B. PacyéTsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoMcTBa BOJbl. Bonma kak pacrtBopurenb. PactBopbl. HachlllleHHBIE W HEHACHILEHHbIE
pacTBopsl. PacTBOpHMMOCTH BeliecTB B Bozie. MaccoBas J10Jisl BEIIECTBAa B pacTBOpE. XUMHUYECKHE CBOIMCTBA BOJIBI.
OcHoBanud. Ponmp pacTBOpoB B mpupone M B JKM3HM uenoBeka. KpyroBopor Boasl B mpupone. 3arpsisHeHHe
MPUPOIHBIX BOM. OXpaHa M OYUCTKA MPUPOIHBIX BOJI.

Knaccudukaius HeopraHuueckux coeauHeHuid. Oxcuabl. Kiaccubukaiuss OKCHIOB: COJie00pa3yromue
(ocHOBHBIE, KHCIIOTHBIE, aM(OTepHbIe) U HecoeoOpa3ytomue. HomeHkmarypa okcumoB. Ouzndeckue 1 X UMUUECKHE
cBoOMcTBa OKCUJIOB. [lonyueHre okcuaoB.

OcHoBanus. Knaccudukarnust ocHoBaHui: METOUYHN U HEPACTBOPUMEBIE OCHOBaHUs. HoMeHKIIaTypa OCHOBaHUI.
DusnYecKrue U XMMUYeCcKue CBoMcTBa ocHoBaHUM. [TomyueHre ocHOBaHUA.

Kucnorel. Knaccudukanus kucinor. Homenknatypa kucior. Ou3nueckne U XUMAYECKUE CBOHCTBAa KUCIIOT.
Psin aktuBHocTH MetasuioB H. H. bekerosa. [Tomydyenune kucior.

Comu. HomenkmaTtypa comneil. @u3ndeckue 1 XUMHIECKHUE CBOMCTBA cojieil. [lomyduenue comeii.

I'enerndeckas cBA3b MEXAY KTacCaMU HEOPTAaHUYECKUX COCTIMHEHHIM.

Xumuueckuit IKCnepumenm:

KauecTBEHHOE OIpelelIeHne COIePKaHns KUCIIOpoaa B BO3IyXe, MOIydeHHne, coOupaHue, pacrio3HaBaHue U
M3ydeHHe CBOMCTB KMCIOPOa, HAOIIOIEHHE B3aUMOJICHCTBHSI BEMIECTB C KHCIOPOJOM U YCIIOBHUSI BOSHUKHOBEHHS U
MIpeKpalieHns ropeHus (moxapa), o3HaKOMJIeHHe ¢ oOpa3lamMé OKCHIOB W OIMCaHWE WX CBOKCTB, IMONydYeHHE,
coOmpaHue, paclio3HaBaHKE W U3yUeHHE CBOMCTB BOIOpona (TOPEHHE), B3aNMOICHCTBHIE BOJOPOA C OKCHIOM MEIH
(I (BO3MOXKHO HCITIOIB30BAHUE BHAECOMATEPHATIOB), HAOIIFOIEHHE OOPasIOB BEIIECTB KOMUYECTBOM | MOJb,
HCCIIeIOBaHNE OCOOEHHOCTEH PacTBOPEHHUS BEHIECTB C PAa3IMYHON PacTBOPUMOCTHIO, IIPUTOTOBIIEHUE PAaCTBOPOB C
OTIpEACIEHHON MacCOBOM MOJIEH pacTBOPEHHOTO BEIIECTBA, B3aMMOICHCTBHE BOIBI C METalaMH (HATPHEM U
KaIbIiieM) (BO3MOXXHO HCIOJB30BAHHME BHIACOMATEPHANIOB), HCCICIOBAHHE OOpPA3I[0B HEOPTAaHHYECKHX BEIIECTB
Pa3TUYHBIX KIIACCOB, HAONIO/IEHNE U3MEHEHHsI OKPAaCKA WHIWKATOPOB B PACTBOPAaX KHUCIOT W IIENOYeH, HM3ydeHHe
B3ammozericTBus okcuaa menu (1) ¢ pacTBopom cepHOI KHCIIOTHI, KHCIIOT C METAIJIaMH, PEAKIIUH HeUTpaln3aluy,
MONTyYeHre HEepPacTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO MeTajula APYTUM W3 pPacTBOpa CONM, pEIICHHE
AKCIIEpUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHele Kiracchl HeOPraHMIECKIX COSMHEHUN.

Hepuoguyecknii 3axkoH u Ilepmonmueckast cucrema xumudeckux 3jaemeHToB [I. W. Menaeneena.
Crtpoenne aTroM0B. XuMH4ecKast cBsA3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIEC PEAKLIUU

[lepBpie MOMBITKKM KiIacCH(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHATHE O Tpymnmax CXOAHBIX AIIEMEHTOB
(memovHble W MIETOYHO3EMENBbHBIE METaUIbl, TaJlOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIe OOpa3yroT
aM(pOTepHBIE OKCUIBI U TUIPOKCHIBI.

[lepuonnueckuit 3axoH. Ilepuoguueckass cucrema xumuyeckux »siaementoB . W. Menneneesa.
Kopotkonepuonnas u amuHHONepuomHas ¢opmbl llepuonudeckoit cucrtempl xumudeckux snementos J[. U
MenneneeBa. Ilepuonmer u rpynmbel. DPU3HYECKHA CMBICT IOPSAAKOBOIO HOMEpPA, HOMEPOB MEpUOJa WM TPYIIITBI
JJIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX sifiep. M3ororbl. DiaekTpoHbl. CTpoeHHEe 3IEKTPOHHBIX 000JI04€K aTOMOB
nepBbix 20 xumuueckux 3neMeHToB llepuoauueckoii cucremol JI. . MenneneeBa. XapaKTepuCTHUKa XUMUYECKOIO
3JIEMEHTa 10 ero nonoxenuto B [lepuoguueckoit cucreme /. 1. Menneneesa.



3aKOHOMEPHOCTH U3MEHEHUSI PaJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U HEMETAILTUYECKUX
CBOWCTB IO TPYTIaM U EPUOAAM.

3nauenune Ilepuoguueckoro 3akoHa u Ilepmoguueckoil CHCTEMBI XMMHYECKHUX JJIEMEHTOB JUIS pPa3BUTHUSA
Hayku U nipaktuku. JI. 1. MenneneeB — yu€HbIil U IpaKJaHUH.

Xumundeckas cBsi3b. KoBasieHTHast (OJISIpHAS W HEMOJISIPHAs) CBSA3b. DJIEKTPOOTPHUIATEIBHOCTh XUMHUYESCKUAX
aneMeHToB. VloHHas CBS3b.

Crenenp  okucineHus. OKUCIHUTENBHO--BOCCTAaHOBUTENbHBIE peakuuu. IIpomeccel  okucieHus u
BOCcCcTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm.

H3y4ueHHe 00pa3lloB BEIIECTB METAIIOB W HEMETAJIOB, B3aUMOJCHCTBHE TMIIPOKCHIA IIMHKA C PacTBOpaMH
KHCJIOT W IIeNoueld, MPOBEAECHUE OMNBITOB, HWIIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuy Pa3IoKeHUs, COSTUHCHU).

Mesxcnpeomemmnoie ceazu

Peanuzamust MeXnpenMeTHBIX CBsA3€d NpH H3yYeHHHM XHUMHH B & KIJlacCce OCYILECTBISIETCS uepe3
WCIIONIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK W TOHSATHH, SBISIONIUXCS CUCTEMHBIMHU IS
OTJENBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT0 1IUKJIA.

OOmye ecTecTBEHHO--HAYYHbIC TOHSATHSA: HAay4HBI (akT, TUIOTE3a, TEOpHs, 3aKOH, aHaju3, CHHTES3,
KJaccuuKaIysi, IepUOTUIHOCTD, HAOIIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBaHKE, H3MEPEHUE, MOJICNb, SIBJICHUE.

®dusuka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOMBI, PaIH0AKTHBHOCTh, MOJIEKYIIA,
JNEKTPUIECKUHN 3apsijl, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBAa, ra3, (U3UYECKHE BEITUYMHBI,
€IMHULIBI U3MEPEHNs, KOCMOC, IIJIaHeThl, 383161, CoHIIE.

Buonorus: horocunTes, apixanue, onocdepa.

I'eorpadus: atmoctepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TTOPOJIbL, TTOJIE3HbIC UCKOMIAeMbIe, TOILTUBO, BOJHEIC

pecypchl.

9 KJIACC

BeniecTBo U XuMnuyeckas peakuus

[Tepuomuueckuii 3akoH. Ilepmommdeckas cucremMa xuMmudeckux dieMeHToB JI. M. MennmeneeBa. CtpoeHme
aTOMOB. 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB XUMHUUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIWA, KaJblIU U
WX COeIMHEHHI B COOTBETCTBHH C TIOJIOKEHHEM dJIeMeHTOB B [leprnomudeckoil cucreme u CTpOSHHEM MX aTOMOB.

CrpocHre BemecTBa: BUIL XUMHYCCKOH CBS3W. THIBI KPUCTAJUTMUECKUX PEIIETOK, 3aBHCHMOCTH CBOHMCTB
BEIIeCTBa OT THUTA KPUCTAILTMYECKON PEIIETKH ¥ BI/Ia XUMUYECKOH CBSI3H.

Knaccudukarms 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIINXCS
K pa3iMYHBIM KJIaCCaM HEOPTaHUYECKUX COENMHEHH, TeHETHYeCKast CBSI3b HEOPTaHMIECKHUX BEIIECTB.

Knaccudukarmss XuMHUYeCKUX pEaKIUil MO Pa3IUYHbIM MpH3HaKaM (IO YMCITy M COCTAaBYy YYAaCTBYIOIIHUX B
Ak BeIIecTB, MO TEIIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTEMEHEH OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO
00paTUMOCTH, TI0 YIACTHIO KaTaJau3aTopa). IK30- U SHAOTEPMUUIECKHAE PEAKITHH, TEPMOXUMHUIECKIE YPaBHEHMS.

[lonatne o ckopocTu XmMmudeckod peaknuu. [loHATHe 00 O00paTUMBIX W HEOOPATHMBIX XHMHUYECKHX
peakmusax. [loHSATHE O TOMOTEHHBIX M TeTepOreHHBIX peakuusx. [loHarne o karamuze. [loHATHE O XUMHUYECKOM
paBHOBecrr. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOH peakiiuy 1 MOJI0KEHHE XMMIIECKOTO PaBHOBECHSI.

OKHCTHTENPHO-BOCCTAHOBUTENFHBIE PEAKIMH, SJEKTPOHHBIH OallaHC OKHCIHTEIhHO-BOCCTAHOBUTEIHHON
peakuu. CocTaBlieHHE YpPaBHEHHH OKHCIHTEIhHO--BOCCTAHOBUTENBHBIX PEAKIUH C HCIIONB30BAaHUEM METOa
3IEKTPOHHOTO OanaHca.

Teopwust FMEKTPOIUTHUECKON AUCCONUALINN. DIEKTPOIUTHI M HEINEKTPOIUTHI. KaTHOHBI, aHNOHBI. MexaHu3M
JIICCOIMAIIH BEIIECTB C PAa3MYHBIMHU BHJIAMU XUMHUYECKOU cBs3u. CrerneHp aucconuanuu. CUIBHBIE U Clia0Obie
AIEKTPOJHTEHI.

Peakniun woHHOTO OOMEHa. YCNOBHS TPOTEKAHHS pPEAKIM WOHHOTO OOMEHA, IOJIHBIE W COKpalléHHBIC
WOHHBIE YypaBHeHHMsA peakuuil. CBoiicTBa KHCIOT, OCHOBAaHMH M COJEed B CBETE€ MPEICTaBIeHUH 00
ANEKTPOIUTHUYECKON Jucconmanyi. KauecTBeHHbIE peakiiy Ha HOHBL. [IoHSATHE O THIpOIH3E CONe.

Xumuueckuii sxcnepumenm:

O3HAKOMJIEHHE C MOJIEIIAMU KPUCTAIIMUECKUX PEIIETOK HEOPIaHMUECKUX BELIECTB — METAJNIOB M HEMETAIIIOB
(rpaduta M anmasza), CIIOKHBIX BEIIECTB (XJIOpUAA HATpPHs), UCCIEAOBAHUE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOH
peakuMu OT BO3ACHCTBHUA pa3IWYHBIX (DAKTOPOB, HCCIEAOBAHHE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB,
mpolecca AUCCOLUUALNN KHCIIOT, IeNoYeld U conell (BO3SMOXKHO HCIIONB30BaHUE BHIECO MAaTEPHUajOB), MPOBEACHUE



OIBITOB, WIUTFOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUsS pPeakiuii HOHHOro oOMeHa (oOpa3oBaHHE OCalka, BBIACICHHE
raza, oOpa3oBaHUE BOJbI), OMNBITOB, WJUTIOCTPUPYIOUIMX MPHUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX DPEAKIHHA
(ropeHue, peakuuM pPa3IOKEHHs, COCIUHEHHS), paclo3HaBAHWE HEOPraHWYECKHUX BEUIECTB C IOMOIIBIO
Ka4yeCTBEHHBIX PEaKIHii Ha NOHBI, PelIeHHE IKCTIEPUMEHTAJIbHBIX 3a/1a4.

Hemertanjbl 1 MX coeqUHEHH

O6mas xapakTtepucTuka rajoreHoB. OCOOEGHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHbIC CTENEHU OKUCIICHHS.
Crpoenne u Qu3MUECKHe CBOWCTBA MPOCTHIX BELIECTB — TajOreHOB. XMMHUYECKHME CBOICTBA Ha MpUMEpE Xjopa
(B3amMozieiicTBME C MeTallaMM, HeMeTaulaMH, IejodaMu). XiopoBopopon. ComnsHass KHCIOTa, XUMHUYECKHE
CBOICTBA, IOJIydeHHE, NpUMEHeHHue. J[eHcTBHE XJiopa M XJIOPOBOAOPOJA HA OPraHM3M 4YelloBeka. Baxhelmue
XJIOpUAbI 1 X HAXOXACHUC B IIPUPOJCL.

OoOmas xapaktepuctuka 3meMeHToB VIA-rpynmel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC CTCICHU
okucinenus. CtpoeHne H (QU3MUECKHE CBOWCTBA TPOCTBHIX BELIECTB — KUCIOpOJa M Cepbl. AIUIOTpOITHBIC
MOIU(UKANK KHCIOpoJa M cepbl. XHMHUYECKHe CBOHCTBa cepbl. CepoBONOPOA, CTpOCHHE, (QHU3MUECKHE U
XUMHYECKHE CBOMCTBA. OKCI/II[BI CCpBI KaK MpEACTAaBUTECIIN KHUCJIOTHBIX OKCH/IOB. CepHaﬂ KHCJoTa, (1)I/I3I/I‘ICCKI/IC u
XHUMUAYECKHE CBOWCTBa (0OOIIME Kak IpeACTaBUTENS Kiacca KHCIOT M clenuduyeckue). XUMUYECKUE PEeakilvy,
JeXKallue B OCHOBE MPOMBIIUIEHHOTO criocoda MoydeHusl CepHOM KUCIOTHL. [IpuMmeHeHne cepHoit kucinotbl. Comu
CEpHOI KHUCIOTHI, KadecTBEHHas peakius Ha cyinbpar-moH. HaxoxmeHue cepbl W e€ COCTUHEHUI B MPHPOJE.
XuMHUECKOe 3arps3HeHNe OKPYKAIOIIEH cpebl COeNNHEHUSMHU cephbl (KUCIIOTHBIC JIOKIM, 3arpsi3HEHNE BO3yXa U
BOJIOEMOB), CITOCOOBI €ro MPEAOTBPAIICHHS.

Ob6mrast xapaktepucTuka 3jeMeHToB VA-Tpymmsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepPHBIC CTEIEHU
OKHCIEeHUsS. A30T, pacmpocTpaHeHue B Mpupojae, (U3UUECKHe M XUMHUYECKHe CBOMCTBAa. KpyroBopor asora B
npupope. AMMHAK, ero (hU3nYeckue W XHUMHYECKHE CBOWCTBa, MONydeHHe W npuMmeHeHrne. Colu aMMOHUS, HX
(1)I/I3I/I‘ICCKI/IC U XUMHUYCCKUEC CBOﬁCTBa, IIPUMCHCHUC. KagecTtBennas pCaKkunsa Ha NOHbI aMMOHMU. A3oTHasg KHucCJoTa,
e€ monydenue, GU3NYeCKUe U XUMUIECKHE CBOMCTBA (00IINeE KaK MPEJCTABUTENS KJIACcCa KHCIIOT U CIIEIU(HUECKHE).
Hcrmionp30oBaHre HUTPATOB W COJICH aMMOHHUS B KaueCTBE MHHEPATbHBIX yMOOpeHWH. XWMHUYECKOE 3arps3HEHHE
OKpY)KaIOIeH cpenpl COeMWHEHUSIMH a30Ta (KHCIOTHBIE IOXKIW, 3arpsA3HEHHE BO3[yXa, MOYBBI M BOAOEMOB).
dochop, amrorponHsie Moaudukanuu docdopa, Gpusnueckue u xumuueckue cporictsa. Oxcun dochopa (V) u
dochopHast kucnoTa, pusnUecKue W XUMHUYECKHE CBOWCTBa, monydeHue. Mcnonb3oBanue (ochaToB B KauecTBe
MUHEPAIBHBIX yI00pCHH.

Ob6mrast xapakrepuctuka 37eMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIICHH
OKHCTICHHS. YTIIEpOJ, aJUTOTPONHBIE MOMU(UKALNHU, PACIPOCTPAaHEHHUE B TPUPOAE, (U3NYECKHE W XMMHUYECKHE
cBoiictBa. Anmcopb6mus. Kpyrosopor yriepoma B mpupome. OKcuapl yriepoaa, ux (U3NYECKHe W XUMHIYECKHE
CBOWCTBA, JISMCTBHE HAa JKUBbIE OPraHWU3MEI, MMOIyYeHHE U MPUMEHEHHE. DKOIOTHIeCcKre MpoOIeMbl, CBI3aHHEIE C
okcunoM yriepona (1V), rumoresa rmo0anbHOTO MOTEIUICHHs KITMMaTa, TapHUKOBBIN 3¢ dekT. YroiapHast KHCIOTa U
e€ conu, UxX QU3NIECKHe U XUMUYECKHE CBOMCTBA, MTOTyYeHre U MpuMeHeHne. KadecTBeHHas peakiiys Ha KapOoHAT-
noHbl. Vcrone30Banue KapOOHATOB B OBITY, MENUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM X O3SHCTBE.

[lepBoHavanbHBIC TOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COEAMHEHUIX yrieposna (MeTaH, 3TaH, ITHIIEH,
alleTUJIeH, STaHOJM, TIHNIEPHUH, YKCYCHAs KucIoTa). [I[pupoaHble HCTOYHUKH YTIEBOIOPOIOB (YTONb, IPUPOIHBINA Ta3,
He(dTh), TPOAYKTHI WX TepepaboTku (OEH3WH), WX poib B OBITY W MpoMbInUIeHHOCTH. [loHATHE O OHMONOrHUYecKH
BaXHBIX BEIIECTBAX: JKHpaX, OENMKax, yriIeBOJaX — W WX PONH B JKU3HU 4YeloBeka. MaTepuaiabHOE €IHMHCTBO
OpPTaHWYECKUX ¥ HEOPTAaHMYECKUX COCTUHEHUN.

Kpemnwuii, ero ¢usndeckne u XMMHYECKHE CBOICTBa, MoMydeHHe W npuMeHeHue. CoennHeHns KpeMHUS B
npupozne. O6mme npencrasieHus 06 okcune kpemuus (1V) u kxpemHuneBoit kucnore. CHIMKATHL, KX UCIOIB30BAHIE
B OBITY, B TPOMBINUIEHHOCTH. BakHeilime cTpouTenbHBIE MaTepHallbl: KepaMmHKa, CTEeKIIO, IEMEHT, OeTOH,
xerne300eron. [Ipobiembl 6e30MacHOr0 UCTIONB30BAHUS CTPOUTENBHBIX MAaTEPHAIIOB B ITOBCETHEBHON JKHU3HM.

Xumuueckuit IKcnepumeHm:

n3ydeHne oOpas3IoB HEOPTraHWYECKUX BEIIECTB, CBOICTB COJSHON KHCIOTHI, IPOBEJSHHE KAa4eCTBEHHBIX
peaknuii Ha XJOPHI-UOHBI W HAONIOJEHHEe MPHU3HAKOB WX MPOTEKaHUS, OIBITHI, OTpa)armue (Qusndeckue u
XMMHYECKHE CBOWCTBA TajJIOT€HOB U WX COSAMHEHMI (BO3MOXKHO HCIIOIb30BAHHE BHICOMATEPUAIIOB), O3HAKOMIICHHE
c oOpa3maMy XJIOpUAOB (rajlOT€HUIOB), O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COeIMHEHUSMH (BO3MOXKHO
UCTOJIb30BAaHME  BHUAEOMATEpPHAJIOB), HAOJIOJEHME THpouecca OOYrfIMBaHMA — caxapa Iox  JAeHCTBHEM
KOHLIGHTPUPOBAHHOW CEPHOW KHCJIOTBI, HM3yYeHHWE XHMHYECKHX CBOWCTB pa30aBICHHON CEPHOW KHCIIOTHI,
MPOBE/ICHNE KaueCTBEHHOM peaklUuu Ha Cylab(paT-uoH W HaONIoJEeHHE NpU3HaKa e€ MPOTEKaHWUs, O3HAKOMJICHHE C
¢u3nUecKUMH CBOWCTBaMM a3oTa, Gocdopa M HMX COEOTMHEHHH (BO3MOXKHO HCIONB30BAHHME BHIECOMATEPHUAJIOB),



oOpasuamu a30THBIX M (OcOPHBIX yOOOpEHMH, TMONydeHHe, coOMpaHue, pPaclo3HABAaHHE M HM3YUYCHHE CBOWCTB
aMMHaKa, MPOBEJCHHWE KAaYECTBEHHBIX peaKIMid Ha HWOH aMMOHHA U QocdaT-uoH W H3ydYeHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aUMOACUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbl0 (BO3MOXKHO HCIOIb30BaHUE
BHJICOMATEpPHAIIOB), U3yUEHHE MOJIENEH KPUCTAUIMUECKUX PEHIETOK anMasa, rpadura, Qysiepera, 03HaKOMICHHE C
MPOLIECCOM aJcOpOLMU PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM M YCTPOHCTBOM IPOTHUBOTa3a, MOIyYeHHE,
coOupaHue, pacrno3HABaHHE M HM3y4YEHHE CBOMCTB YIJIEKHCIIOrO rasa, HpOBEJCHHWE KadeCTBEHHBIX peakUWd Ha
KapOOHAT M CHJIMKAT-WOHBI M W3YyUCHHE MPHU3HAKOB MX MPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIHEH CHUIMKATHON
MMPOMBIIIVICHHOCTH, PEHICHNUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «BaxxkHelmue HeMeTaIbl U UX COCAUHCHUA».

MeTajJibl U MX COeTMHEHUS

06111351 XapaKTCpUCTHKa XUMHUYCCKUX OJICMCHTOB — MCTAJUIOB Ha OCHOBAHMU MX TIOJNOXCHHUA B
[lepronnueckoi cucreme xumudeckux 3nemeHToB [I. M. MengeneeBa u ctpoeHuss atomMoB. CTpoeHHE MeETaljIoB.
Merannuueckass CBA3b M MeETAJUIMYECKas KpUCTAJUIMYECKas peméTka. OJIEKTPOXMMMUYECKUI psi HampsDKeHHH
MeraioB. Ou3nueckne M XMMUYECKHE CBOWcTBa MeTayutoB. OOmIMe crnocoObl monydeHus: MetamioB. [lonstue o
KOPPO3UHU METAJIIOB, OCHOBHBIE CITOCOOBI 3aIUThI X OT Koppo3uu. CruiaBbl (CTajb, Yyr'yH, AIOPATIOMHHUI, OpOH3a)
Y UX IPUMEHEHNE B OBITY U TPOMBIIIJIEHHOCTH.

[[lenounsie MeTaibl: nonoxenue B Ilepuonnueckoil cucreme xumuueckux anementoB . M. Menpeneesa,
CTpOEHHE UX aTOMOB, HaXOXKJIeHHE B npupoae. Ousnueckne 1 XUMUYECKHe CBOWCTBA (Ha MpUMepe HATPUs U KaJvs).
OKCI/I[H)I " TUAPOKCUILI HATPUA U KaJIUA. HpI/IMeHeHI/Ie ICJIOYHBIX METAJIJIOB U UX COGI[I/IHCHI/IfI.

[[lerouno3eMeNbHBIE METAJJIBI MarHUil W Kajblui: TNonoxeHue B llepuoauueckold cUCTEME XMMHYECKUX
anemeHToB J[. . MeHneneeBa, CTpOEHUE UX aTOMOB, HAXOXKJIEHUE B nipupoze. dusndyeckue 1 XMMHUYECKUE CBOMCTBA
MarHusi ¥ Kajblius. BaxkHe1me coeqMHEeHNs Kaablus (OKCUI, THAPOKCHI, coin). JKECTKOCTh BOMBI U CIIOCOOBI €6
YCTpaHEHHS.

AmromuHwMiA: tonoxkenne B Ilepuoanueckort cucreme xummdeckux snemenToB /. . Menneneesa, ctpoenue
aToMa, HaXOXJICHUE B IIPUPOAC. dusnyeckre 1 XUMUYECKHE CBOMCTBA AJIIOMHHMS. AM(bOTepHBIe CBOMCTBA OKCHJa U
TUAPOKCHUIA ATFOMUHHUSL.

Kenezo: nmonoxenue B Ilepuogmueckoit cucreme xumuueckux snemeHToB JI. M. MenpaeneeBa, cTpoeHue
aToMa, HaxoXxJaeHHe B mpupone. PU3NYecKne M XUMHUYECKHe CBOMCTBa keme3a. OKCHABI, THAPOKCHABI W COIH
xkenesa (1) u xemnesa (l1), ux cocras, cBOCTBA U TIOTyUYEHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C 00pa3laMi METAJIOB M CIJIABOB, WX (PM3MUECKMMH CBOWCTBAMH, W3Y4YE€HHE PE3YIbTAaTOB
KOppPO3WH METAJUIOB (BO3MO)KHO HCITOJIb30BAaHUE BHIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOAEHUCTBUS OKCHIA
KaJIBITUS ¥ HATPHSI C BOIOH (BO3MOXKHO HCITONF30BaHUE BUIECOMATEPHAIIOB), CCIIEIOBAHIE CBOWCTB JKECTKON BOJIBI,
Tporecca TOPeHHs Kele3a B KUCIOpojae (BO3MOXKHO HCIOIB30BaHUE BHJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS
KayeCTBEHHBIX Peakildii Ha WOHBI: MarHus, KalbIus, amoMuHus, IuHKa, skenesa (1) u xemesa (1), memu (11),
HaONIIOJICHNE W OIMCaHWE MPOIECCOB OKPAIIMBAaHUS IJJAMEHH HWOHAMH HATPHS, Kauus M KaJdbIus (BO3MOXKHO
WCIIONB30BaHNE BHUIEOMATEPUAJIOB), MCCIENOBAaHHUE aM(pOTEPHBIX CBOMCTB THUIAPOKCHIA ATIOMHHHS W THIAPOKCHIIA
[IMHKA, pelIeHne SKCIIEPIMEHTAIBHBIX 3a/1a4 110 TeMe « BaykHelIe MeTamIsl 1 UX COSAMHEHUS.

XuMHS U OKPYAKAOLIAS Cpeaa

BemectBa m marepuanbsl B TTOBCEJHEBHOM JKM3HM 4YelIOBEKa. be3omacHOe WCIONb30BaHUE BEIIECTB U
XUMHYECKIX peaknuii B ObITy. [lepBast mOMOIIs TP XUMUYECKIX 0XKOTaX M OTPABICHUSX.

XUMHUYecKoe 3arpsi3HeHre OKpYXKaromiel cpepl (peaenbHas TOMyCcTHMas KOHIIGHTPAIIHsl BEIeCTB, dallee —
[IJK). Ponp xumMur B pelieHnH IKOJIOTHYECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

M3y4eHre 00pa3lioB MaTEPHAIIOB (CTEKIIO, CIIJIAaBbI METAJIOB, TIOJMMEPHBIE MATEPUAIIBI).

Mesicnpeomemnuwie ceasu

Peanmzamust MeXNpenmMETHBIX CBs3ed NpH M3y4eHWH XUMHH B 9 Kllacce OCYIIECTBISIETCS depe3
WCIIONb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHSATHH, SBISIONUXCS CHCTEMHBIMU IS
OTJENBHBIX TPEJAMETOB €CTECTBEHHO--HAYIHOTO IIHKIIA.

OOmme ecrecTBEHHO-Hay4YHbIC TIOHATHS: HAy4YHBIA (aKT, TUIOTE3a, 3aKOH, TEOpWs, aHalu3, CHHTE3,
Kjaccuukanys, NepUOANYHOCTh, HAOIIOAEHHE, SKCIEPHUMEHT, MOJAENHPOBAaHHE, HW3MEPEHHE, MOJElb, SBICHHE,
MapHUKOBEIHN d(D(DHEKT, TEXHOIOTHsI, MATEPUAITBL.

®dusuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU/I, U30TOIbI, PaIMOaAKTUBHOCTh, MOJIEKYJA,
JNEKTPUUECKUN 3apsd, NMPOBOTHHUKH, IOJYNPOBOTHHUKH, AMAIEKTPUKH, (DOTO3IEMEHT, BEUIECTBO, TENO, OOBEM,



arperaTHoe COCTOSHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIMYECKAsT PEHIETKA, CILIaBbl, (PU3UICCKUC
BEITUYMHBI, AMHUITBI U3MEPEHUS, KOCMUYECKOE MIPOCTPAHCTBO, IIAHETH, 3BE3b1, COHILE.

Buonorus: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEpaIbHBIC YHAOOPEHUS, MUKPO3JICMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHBIC BEILIECTBA.

I'eorpadms: armocdepa, ruapocdepa, MUHEPATIBI, TOPHBIC TTOPOIbI, TIOJIE3HBIC HCKOIIAEMbIC, TOILINBO, BOJAHBIC

pecypchl.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O OBLIET'O OBPA30OBAHUSA
JIMMHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE PE3yAbTaThl OCBOGHHS IPOrPpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs AOCTUTAIOTCS B XOI€
0o0y4eHUs] XMMUHM B EIWHCTBE y4eOHOW W BOCHHUTATENBbHOW NEATEIHHOCTH B COOTBETCTBHHM C TPaJULIMOHHBIMH
POCCHICKUMU COLIMOKYJIBTYPHBIMH M TyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, TPUHSATHIME B OOILIECTBE MTPAaBUIaMHU H
HOpPMAaMH TOBECHHUS U CIIOCOOCTBYIOT MPOLieccaM CaMOIIO3HAHUS, CAMOPa3BUTHS U COLMATIM3AINHN 00yYaromuXcsl.

JInuHOCTHBIE PE3YIbTAThI OTPAKAIOT T'OTOBHOCTDH 06yqafonmxca PYKOBOJACTBOBATBHCA CHUCTEMOI TTO3UTHUBHBIX
LEHHOCTHBIX OPUEHTAINI U PACIIMPEHUE OIbITA JETEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

HEHHOCTHOI'0 OTHOWICHHUA K OTCUECTBCHHOMY KYJILTYPHOMY, HCTOPUUYCCKOMY U HAYYHOMY HACJICAUIO,
MOHUMAaHHUS 3HAYEHUS XMMHYECKOH HAayKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJaJeTh JOCTOBEPHOI
nH(pOpMaIUen 0 MePEeAOBBIX JOCTHKEHHUIX U OTKPHITUSX MUPOBOW M OTCUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHHUAX 00 YCTPOHCTBE MHpa U O0IIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

npeacTaBjICHUsA O COLMAJIBHBIX HOpMAax HW IpaBujIax MEXKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCE,
KOMMYHHKAaTHBHOW KOMITETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, yueOHO-HCCIIeJ0BATENHCKOM, TBOPUECKOM U IPYTHX
BHJaX JICITENBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JIEATENILHOCTH IPH BBHIMOIHEHWH YYEOHBIX,
MO3HABATCIbHBIX 3a/iad, BBIIIOJIHCHUU XUMHYCCKUX OSKCIICPUMCHTOB, CO3JJaHUU y‘IeGHLIX IIPOCKTOB, CTPEMIJICHUA K
B3aMMOITOHMMAHUIO W B3aUMOIIOMOIIMX B IIPOLECCE STOH yqe6H0171 JCATCIbHOCTH, TOTOBHOCTH OIICHWBATh CcBOE
MMOBCACHUE M IIOCTYIKH CBOHX TOBapI/IIIIeﬁ C MO3WIMHN HPABCTBCHHBLIX W IIPABOBBIX HOPM C yT-IeTOM OCO3HaHUA
IOCJIECTBUN ITOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 MO3HAHUSL:

MHPOBO33PEHUYCCKUE NTPCACTABIICHUA O BECIICCTBE U XUMHUYECKON pe€akmuun, COOTBETCTBYOINNUE COBPEMCHHOMY
YPOBHIO pPa3BUTUA HAYKWM H©W COCTABJIAIONIME OCHOBY [JId IIOHMMAaHUA CYHIHOCTHU Hay‘IHOﬁ KapTUHBI MUpa,
IIPEACTaBJIEHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI MPUPObI, B3AUMOCBSI35X UEJIOBEKA C IIPUPOIHOIN CpesoH,
0 POJIM XMMHHU B IIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTEIbHbIC MOTUBBI, HAIPaBJICHHbIE Ha IOJIyYE€HHE HOBBIX 3HAHUM 10 XUMMHU, HEOOXOIUMBIE JUIS
00BsICHEeHHs1 HaOMI0AaeMbIX IPOLIECCOB U SIBICHUH, TO3HABATEIbHON, HH(OPMAIIMOHHON M YUTATEIbCKON KYIbTYpHI,
B TOM YMCJI€ HaBBIKOB CAMOCTOSTEIBHOM paboThl ¢ yueOHBIMU TEKCTAMHU, CIIPABOYHON JIMTEPaTYpOH, JOCTYIHBIMU
TEXHUYECKHUMHU CPeJCTBAaMH MH()OPMAIIMOHHBIX TEXHOIOTH;

WHTEpec K OOy4eHWI0 W TIO3HAHWIO, JIFOO03HATEIHHOCTh, TOTOBHOCTh W CHOCOOHOCTh K CaMOO00pa30BaHUIO,
MIPOCKTHON W HCCIIENOBATENbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPAaBICHHOCTH U YPOBHS OOY4EHHS B
JanbHEHIIIEM;

4) ¢popMHUpOBaHHUS KYJIBTYPHI 310POBbSI:

OCO3HAaHUE LIEHHOCTH XHM3HH, OTBETCTBEHHOIO OTHOIIEHHSA K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JIOPOBBIN
00pa3 >KU3HHU, OCO3HAHME IOCJIECICTBUN M HENPHUSITUE BPEAHBIX MPUBBIYEK (YHOTPEOICHUS aJKOTroNsi, HAPKOTHKOB,
KypeHHs1), HeOOXOJMMOCTH COONIOACHUS TMPaBHJI OE30MaCHOCTH TPH OOpAalIeHWHd C XUMHUYECKHMH BEIIeCTBAMU B
OBITY U peaNbHOH KU3HU;

5) Tpy10BOro BOCHUTAHMSA:

HHTEpEeC K MPAKTUYECKOMY H3Y4YeHHIO npodeccuil W Tpyxa pasiuMyHOrO poja, YBaXEHHE K TPyAy H
pe3ynbraTaM TpPYIOBOW AEATENBHOCTH, B TOM 4YHCJIE€ HAa OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUH MO XUMHH,
OCO3HaHHBIN BBIOOP MHIMBHIYaTbHOW TPAEKTOPHUHU MPOLODKEHUSI 00pa30BaHUs € yYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIemHONH NpodecCHOHAIbHON NeTeNbHOCTH
1 Pa3BUTHs HEOOXOIUMBIX YMEHUH, TOTOBHOCTD aJallTUPOBATHCS B TPOGECCHOHAIBHON Cpee;

6) IKOIOrMYeCKOro BOCIIHTAHMS:

9KOJIOTMYECKH LIeJIeCO00pa3HOE OTHOLIEHHE K MNPHUPOAE KaK HCTOYHHMKY JKM3HM Ha 3emjie, OCHOBE €&
CYILIECTBOBAHUS, ITOHUMAaHUE IIEHHOCTH 3I0POBOr0 M Oe30macHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3[0POBbIO, OCO3HAHHME LIEHHOCTH COOMIOCHHUS paBuil 0€301acHOro
MoBeZIeHUs IpU paboTe ¢ BEIECTBAMH, a TAKKE B CUTYALMAX, YIPOXKAIOIINX 3JJOPOBbIO U )KHU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHATH 3HAHUS, MOJy4YaeMble NMPH M3YYCHUH XUMMH, JUIS PELICHUs 3a/ad, CBS3aHHBIX C
OKpYXXarolel MPUPOAHOW CPEHOi, Ui MOBBIIIEHUS YPOBHS KOJIOTHUECKOH KYJIbTYpPBI, OCO3HAHHUS TJI00aJIBHOTO



XapaKkTepa ISKOJIOTMYCCKUX HpO6J'ICM u HyTeﬁ HUX PpCHICHHUA MNOCPEACTBOM MCTOAOB XHUMHH, ISKOJIOTHMYCCKOIrO
MBINUICHHA, YMCHHA PYKOBOACTBOBATLCA UM B HOSHaBaTeJ'II:HOfI, KOMMyHHKaTHBHOfI nu COIIPIaJ'ILHOﬁ IMPAKTHKC.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranmpeAMETHBIX PE3yJAbTATOB BBIACNISAIOT 3HAYUMBIE I (OPMUPOBAHUS MHPOBO33PCHHUS
o0IeHayuHbIe TTOHATHUS (3aKOH, TEOpHs, MPHUHLMI, TUIOTe3a, (aKT, cUCTeMa, MPOLECcC, IKCIEPUMEHT U APYToe.),
KOTOpBIEC HMCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaxX M MO3BOJAIOT Ha OCHOBE 3HAHMHU M3 3THX
npeaMeToB (OpMHUPOBATh NPENCTABICHUWE O IEJIOCTHOM HAay4YHOW KapTHHE MHUpa, W yHUBEpcallbHbIe y4deOHBbIC
nericTBus  (NO3HABATelbHBIE, KOMMYHHUKATHBHEIC, PpEryJSTHBHBIC), KOTOpble oOecreunBaloT (OpMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEIIFHOMY TIJIAHUPOBAHHUIO M OCYIIECTBICHHUIO YUeOHOW e TeTbHOCTH.

IMo3naBaTenbHbIe yHHBEPCAJIbLHbIE YUeOHbIE el CTBUS

Ba3zoBble 1oruveckue aeiicTBUs:

YMCHUA HUCIIOJIB30BATH HpI/IéMI)I JIOTUYCCKOr'o MBINUJICHHA IIpU OCBOCHHUU 3HAHUH: PacCKpbeIBaTb CMBICII
XUMHYECKUX TOHATHH (BBIAETATHh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMUBATh B3aMOCBS3b C JPYTUMHU MOHSTHUSAMU),
HUCIIOJIBb30BaTh IMOHATHUA JIA 00BICHEHUS OTACIBbHBIX q)aKTOB u HBJ’IeHHfI, BLI6I/IpaTL OCHOBAHHUA W KPUTEPUU JJId
KJ'IaCCI/I(bI/IKaIII/II/I XUMHUYECCKHUX BCIICCTB N XUMHWYCCKUX peaKHHﬁ, YCTaHaBJIMBATh IMPUYUHHO-CICACTBCHHBIC CBA3U
MEKAY OOBEKTaMH H3YUEHHS, CTPOHTH JIOTHUECKUE PACCYXICHHs (MHAYKTHBHBIC, NIENYKTUBHBIC, N0 AHAIOTHH),
JCIIaTh BBIBOAbI U 3aKJIIOYCHHU S,

YMCHUE TIPUMCHATL B IIPOLECCE IMO3HAHUA TTOHATHUA (Hpe}lMeTHI)Ie u MeTaHpeIlMeTHBIe), CHUMBOJIMYCCKUEC
(3HaKOBBIe) MOJCIIU, HUCIOJIB3YEMBIC B XHMUMU, HpeO6pa3OBI)IBaTI) IUPOKO IMPUMCHAEMBIC B XUMHWH MOICIIBHBIC
MIPEJCTABIIEHUS — XUMUYECKHI 3HAK (CHMBOJ DJIEMEHTA), XUMU4ecKast (opMysia U ypaBHEHHE XUMHYECKOW peakiuu
— TpU peleHHuH Y4eOHO-TIO3HABATENBHBIX 3a/a4, C Y4YETOM OTHUX MOJIENBHBIX MPEACTABICHUH BBISABIATH M
XapaKTeprU30BaTh CYIICCTBECHHBIC IIPU3HAKN N3Y4YaCMbIX 00BEKTOB — XUMHYECKUX BCIIECTB U XUMHWYCCKUX peaKHHfI,
BBISABJIIATH 06H_II/IC 3aKOHOMEPHOCTHU, IMPUYNHHO-CIICACTBCHHBLIC CBA3U W NPOTHUBOPCUMA B HM3Y4YACMBIX IIpOIECCaX U
SIBJICHHUSX.

Ba3oBble ucciegoBare1bckue qeiicTBUS:

YMEHHUE HCIIOIb30BaTh IIOCTABJICHHBIE BOINPOCH B KayeCTBE MHCTPYMEHTa IIO3HAHUS, a TAKXKE B KauecTBe
OCHOBBI [UIs1 ()OPMHUPOBAHUSI THIIOTE3BI 110 IPOBEPKE IIPABUIBHOCTH BBICKA3bIBAEMbIX CY)KICHUM;

pUOOpETEHNE OIbITa 10 IIJJAHUPOBAHUIO, OPraHM3ALMM U IPOBEAECHUIO YUYEHMUYECKHX 3KCIIEPUMEHTOB,
yMeHHe HaONIo#aTh 3a XOAOM IIPOIEecca, CAMOCTOSTENBLHO IPOTHO3MPOBATH €ro pe3yiabTaT, (opMyIHpoBaTh
0000111eHNs ¥ BBIBOJIBI IO PE3yJIbTaTaM IMPOBENEHHOTO OIBITA, UCCIEIOBAHUS, COCTABISATh OTYET O MPOIEIaHHOH
pabore.

Pa6oTa ¢ nndopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M HHTEPIPETUPOBATh HMHGOPMALMIO Pa3IWYHbIX BHUIOB H  (QOpM
MIPEACTABIICHUS, ITOYy4aeMYIO U3 PAa3HbIX HCTOYHUKOB (HAyIHO-TIOMYJIAPHAS JIUTEPATYpa XUMUYECKOIO COACPKaHUS,
crpaBO4HbIE TIO0cOOMSs, pecypchl MHTepHeTa), KpPUTHYECKH OLIEHMBATHh IIPOTHBOPEUMBYIO M HEJOCTOBEPHYIO
HH(pOPMAITHIO;

YMEHHUE IPUMEHSATh Pa3IMYHbIE METOBI U 3alIPOChI P IIOMCKE U 0TOOpe MH(OPMALMU U COOTBETCTBYIOLINX
JAHHBIX, HEOOXOAMMBIX ISl BHIIIONHEHHS y4eOHBIX M MO3HABATEIbHBIX 33a4 ONpPEAeIEHHOr0 THIlA, TPUOOpEeTeHue
OnbpITa B OOJIACTH HCIONB30BaHUA HHGPOPMALNOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH, OBJIAZICHUE KYJIbTYypOH
AKTUBHOI'O MCIIOJb30BAHUS DPA3IUUHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSTEIbHO BBIOMpATh ONTHUMAJbHYIO (GOpMy
IpeAcTaBieHUsT HMHGOpMAIMM W WIIIOCTPUPOBATh PpEIIAaeMble 3aJa4d HECIOXKHBIMH CXEMaMH, AWarpaMMaMH,
IpyruMu opMamMu rpaduKe 1 ©X KOMOWHAIHSAMHE;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBaTh B IIpolecce Y4YeOHOM M HCCIIeNOBATEIbCKOW JeATelbHOCTH
WHGPOPMAIIMIO O BIMSHUM NPOMBIIUICHHOCTH, CEJIbCKOIO XO3SICTBa M TPAHCIIOPTa HAa COCTOSIHUE OKpY’Karolei
MPUPOAHON CPEIIbI.

KoMMyHHMKaTHBHBIE YHUBEpPCaJbHbIe YUeOHbIe 1eiicTBHS:

YMEHHUS 3alaBaTh BOIPOCHI (B XOae nauanora W (WiM) AMCKYCCHHM) IO CYHIECTBY OOCYKIAeMOW TEMBI,
($hopMyTUpPOBaTh CBOU MPEIUIOKEHHS] OTHOCUTEIHHO BBIIIOIHEHUS TPEATIOKEHHON 3a/1auH;

YMEHHSI MPEACTaBIATh MOJNyYeHHBIE Pe3yIbTaThl NO3HABATEIBHOW AESTEIBHOCTH B YCTHBIX U MHCHBMEHHBIX
TEKCTax; JieJlaTh MPE3EHTALUIO pPe3yJIbTaTOB BBHIMOJHEHUS XMMHYECKOTO JKCIIEPUMEHTa (JabopaTopHOro OmbITa,
nabopaTopHO# pabOTHI 10 UCCIIEIOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MMPOEKTA);



yMeHHs y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATEIBHON U MCCIIENOBATENbCKOM
JeATeIbHOCTH MPH PElIeHUH BO3HUKAIOIINX MPo0JieM Ha OCHOBE Y4€Ta OOLIMX MHTEPECOB U COTTIACOBAHMS MTO3UIIUN
(oOcykneHusi, oOMEH MHEHHSIMH, «MO3TOBBI€ IITYPMBI», KOOpPIMHAIMS COBMECTHBIX JCHCTBUH, OmNpenencHue
KpPHUTEpHUEB 110 OLICHKE KaYeCTBa BHIMOJIHEHHOW PaOOTHI M JPYyTHE).

PeryasiTuBHBIe yHHBepcaibHble yueOHbIe AefiCTBHA:

YMEHHE CAMOCTOSTENBHO ONPEAEIATh LENU AEATEIbHOCTH, IIIIAHUPOBATh, OCYILECTBIATh, KOHTPOJIUPOBATh U
pH HEOOXOANMOCTH KOPPEKTHPOBATH CBOIO ACSITEIBHOCTh, BBHIOMpaTh Hanbosee 3PeKTUBHBIE CIIOCOOBI pelleHNUs
y4eOHBIX ¥ TO3HABATENbHBIX 3a]a4, CAMOCTOSITENILHO COCTABJISITh MM KOPPEKTUPOBATh MPEIIOKEHHBIN alTropuT™M
JeWCTBUI TP BBHIOJHEHUH 3aJaHUi C y4ETOM MOMyYeHHsT HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTax — BEIeCTBaX M
peakuMsX, OLEHUBATb COOTBETCTBHE IIOJYYEHHOIO pe3yJbTaTa 3asBJICHHOM LEId, YMEHHE HCIOIb30BaTh U
AHAJIU3UPOBATh KOHTEKCTHI, IIPEUIAraeMbl€ B YCIIOBUU 3aJaHU.

NPEAMETHBIE PE3YJIbTATHBI
B cocraBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOSHHMIO 0053aTENBHOIO COACPIKAHMS, YCTAHOBJICHHOIO TaHHOMH
(denepanbHOi paboueii MPOrpaMMoi, BBIICNISIOT: OCBOSHHBIC 00YYaIOIIMMHUCS HAYYHbIC 3HAHUS, YMEHHUS U CIOCOOBI
JCHCTBUM, crenu(UUecKue s MpPeaIMeTHOH o0jacTu «XUMHS», BHJBI JIEITCILHOCTH MO TMONYYCHHIO HOBOT'O
3HAHUS, €r0 HHTEPIIPETAIIUH, IPEOOPA30BAHUIO ¥ IPUMECHEHHIO B PA3JIUYHBIX YYCOHBIX ¥ HOBBIX CHUTYAIIUSX.
K konily oOyueHuss B 8 KJjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(hOPMHUPOBAHHOCTh Y O0YYAFOIIUXCS YMCHHIA:
® PacCKpBIBaTh CMBICTI OCHOBHBIX XUMUYECKUX IOHSATHI: aTOM, MOJIEKYJIa, XMMHYECKHHA DJIEMEHT, IPOCTOE
BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJMHOPOIHAS W HEOMHOPOIHAsS), BAJIEHTHOCTh, OTHOCHTEIIbHAS
aTOMHAasi W MOJIGKYJSIpHAasE Macca, KOJIMYEeCTBO BEMIECTBA, MOJIb, MOJSIpHAsS Macca, MaccoBasi OIS
XUMHYECKOTO0 3JIEMEHTAa B COCIUHEHHH, MOJIAPHBIA O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJlb,
3JIEKTPOOTPHUIIATEIILHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas PEaKIus, KiacCu(DUKaIUs PeaKIMii: peaKiuu
COCIMHEHUS, PEAKIIUU PA3JIOKEHUS, PEaKIINN 3aMEIICHHs], PEaKIui OOMeHa, dK30- U DHAOTEPMHUCCKHAE
peaknuu, TerioBoi 3G deKT peakiuu, SIpo aToMa, SIEKTPOHHBIN CIIOH aToMa, aTOMHAs OpOUTAITb, PAJIIYC
aToOMa, XMMHYECKasl CBS3b, MOJSPHASI U HEMOJSpHAas KOBAJIEHTHAs CBS3b, MOHHAS CBSI3b, MOH, KATHOH,
aHWNOH, PaCTBOP, MAaccoBast OJS BelecTBa (MIPOIEHTHAs KOHIIEHTPAIKA) B PACTBOPE;
® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHSATh 3TH MOHATUS [PU ONHCAHUU
BEILIECTB U UX IIPEBPAICHUI;
® JICTIONIb30BAaTh XUMHUYECKYIO CHMBOJMKY JUIS COCTABIICHHS (OPMYN BEHIECTB W ypPaBHEHHH XHMHYECKHX
peaKIuif;
® OIIpENeNATh BaJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCJMHEHUSAX, CTENIEHb OKMCIICHUS DJIIEMEHTOB B
OMHApPHBIX COCMWHEHMSX, NPUHAIISKHOCT, BEIIECTB K ONPEACNEHHOMY KIACCY COEOUHEHUH TI0
(hopmynam, BII XUMUYIECKOH CBsI3M (KOBaJIEHTHAS W MOHHAS) B HEOPTAHUYECKUX COETMHEHIISIX;
e packpbiBaTh cMbichn Ilepuoaundeckoro 3akona JI. WM. MeHnneneeBa: JAeMOHCTPUPOBATh IOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOICTB XMMHYECKUX AJIEMEHTOB OT MX NOJoXeHus B Ileproanyeckoit
CUCTEME, 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, TOCTOSHCTBA COCTABA, ATOMHO--MOJIEKYJIAPHOTO YUYEHHS,
3aKoHa ABOraipo;
® OITMCHIBATh W XapaKTepu3oBaTh TaOnmmuHyto (opmy lleprmomgmyueckoil cHCTEMBl XMMHYECKHX JIIEMEHTOB:
pasIuyYaTh MOHATHS «TJaBHas moArpynna (A-rpymma)» u «mobounas noarpynna (b-rpymma)», manbie u
OoJbIINe TTEPUOBI, COOTHOCUTH 00O3HAUYEHHsI, KOTOphIe UMeloTcs B Tabmuie «llepnomudeckas cucrema
xuMmuyeckux sneMmeHToB Jl. WM. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOIlee YHCIO AJIEKTPOHOB M pacHpeleNieHHe WX II0
AIIEKTPOHHBIM CIIOSIM);
® KJaccH(PUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUIECKHE BEI[ECTBA, XUMUYECKHE PEAKIUH (110 YUCITy U
COCTaBYy YYaCTBYIOIIMX B PEAKI[UH BEUIECTB, 110 TEIIOBOMY 3 dekTy);
® XapaKTepr30BaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB PA3NUYHBIX KIIACCOB, ITOATBEPKIASL
OINKCAHUE MPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIMX XUMUUECKUX PEAKIUM;
® [I[POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KAayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUECKUX IMPEBPAILECHUHN B PA3IUUHbBIX YCIOBUAX;



® BEIUUCIISTh OTHOCUTEIBHYIO MOJCKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JTOJFO0 XMMHYECKOTO
areMeHTa 1o (opMyse COeOUHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PAacTBOPE, HPOBOAUTH PACUETHI MO
YPaBHEHUIO XUMUYECKOHN peaKInu;

® IPUMEHSTH OCHOBHBIE OIEPAIMH MBICIIUTEILHON EITSILHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE, 0000IIICHUE,
CHUCTEMAaTHU3aIUI0, KIACCH(DHUKAIIMIO, BBISIBICHHE NPUYUHHO--CIICACTBCHHBIX CBSI3€H — IS W3Yy4eHUs
CBOWCTB BEIECTB M XMMHUYCCKHX PEAKIUH, €CTECTBCHHO-HAYYHBIC METOJBI MO3HAHUS — HAOIIOJICHHE,
M3MEPEHUE, MOJICITUPOBAHUE, SKCIICPUMEHT (PEeabHbIA U MBICIICHHBIN );

e ClieloBaTh IMpaBWIaM MOJb30BAHUS XUMHUECKOM TOCYIOH M JIabOpaTOpHBIM OOOpYIOBaHUEM, a TaKkKe
IpaBujIaM O6paHl€HI/I$1 C BC€IIECTBaAaMHU B COOTBETCTBHUU C MHCTPYKIUAMU I10 BBIITOJITHCHUIO Ha60paTOpHBIX
XUMHYECKUX OIBITOB IO TONYYECHUIO M COOMPAHHIO0 Ta3000pa3HBIX BEIISCTB (BOAOPOAAa M KHCIOPOAA),
MPUTOTOBJIEHUIO PACTBOPOB C OINPEAEIEHHON MacCOBOM J0J€H pacTBOPEHHOIO BEILIECTBA, IJIAHUPOBATH U
MPOBOJUTh XMMHUYECKHE SKCIIEPUMEHTHI 110 PACcIIO3HABAHUIO PACTBOPOB INEIOYEH U KHCIOT C ITOMOIIBIO
WHAUKATOPOB (JJakMyc, (eHon(TanenH, MeTUIOPaHX U IpyTHE).

K koHily oOyueHuss B 9 KJjacce NpeAMETHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aTh

c(hOPMHUPOBAHHOCTh Y O0YJAFOIINUXCS YMCHHIA:

® PACKPBIBATH CMBICJI OCHOBHBIX XUMHUYCCKUX MMOHATHIH: XUMHUUYECKHUHN 3JICMCHT, aTOM, MOJICKYJIa, NOH, KaTHOH,
AQHHWOH, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTBH, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XMMHUYECKasi PEaKiusi, XMMUYeCKasi CBs3b, TEIUIOBOH S((EeKT peakluu, MOJb, MOJSPHBIA
00bEM, PacTBOpP, IJIEKTPOJIUTHI, HEIJICKTPOIUTHI, 3JICKTPOJUTHYCCKAS JUCCOIUAIINS, PEAKIIMA HOHHOIO
o0MeHa, KaTalu3aTop, XMMHUYECKOe PaBHOBECHE, 00paTHMbIe U HEOOPAaTHMbIC PEAKIUU, OKHACIHTEIBHO-
BOCCTaHOBHUTEJIbHBIC PEAKIINU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHHE, aJJIOTPOIIHS,
aM(OTepHOCTh, XUMHUIECKas CBS3h (KOBAJICHTHAS, MOHHAS, METAJUITMIECKasT), KPUCTAUTNYIECKAsT PEIIéTKa,
KOPPO3MsI METaJJIOB, CIUIABBI, CKOPOCTh XHMHYECKON peakiluu, MPEIeNbHO JOMYCTHUMAas KOHI[EHTPAIUs
ITJIK BemecTBa;

® WJINTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUYCCKHUX MOHSTHH U IIPUMCHSATH 3THU IMOHATUA IMPU OIMMCAHUU
BEILIECTB U UX IIPEBpAIICHU;

® UICTIONTh30BAaTh XMMUYECKYI0O CHMBOJHUKY U COCTaBJeHHA (HOpMyN BEIIECTB M YPaBHEHUN XUMHUYECKUX
peaKIuif;

® OIIpENeNATh BaJEHTHOCTh M CTEMEHb OKHUCIEHHS XHUMHUYECKHX JJIEMEHTOB B COCOUHEHHAX Pa3IHMIHOTO
COCTaBa, NPHWHAUICKHOCTh BEIIECTB K ONpeNelnéHHOMY KIAcCy COEAMHEHWH 1o (opMmynaM, BHI
XIUMHYECKON CBSI3U (KOBaJIeHTHAs, MOHHAS, METAJNTNYEeCKast) B HEOPTaHWIECKUX COSAMHEHUSX, 3aps/] HOHA
M0 XMMHYECKOH (opMyIe, XapakTep Cpelsl B BOAHBIX PAaCTBOpaxX HEOPTaHWYECKUX COCAWHEHWH, THI
KPUCTAIUTHYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbica Ilepuomuueckoro 3axkoHa [[. M. MenneneeBa M JEMOHCTPUPOBATH €r0 NMOHUMAaHHE:
OIMCHIBATh M XapaKTepH30BaTh TaOmnuHyto ¢opmy llepmoamdeckoil cHCTEMBl XUMHYECKUX JJIEMEHTOB:
pasIuyYaTh MOHATHS «TiaBHas moArpynna (A-rpymma)» u «mobounas noarpynna (b-rpynma)», manbie u
OoNbIINe TEePHOJBl, COOTHOCHTh OOO3HAYEHHS, KOTOpbIe HMEIOTCS B TEPUOJUYECKON Tabiwie, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOSHHS aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB W 3apsn A1pa, oomee
YHCIIO AJIEKTPOHOB W PACHpENeleHNnEe X 10 SJIEKTPOHHBIM CJI0sAM), OOBIICHITH OOIIie 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB W MX COEAWHEHUH B Ipeenax MallbIX IMEPHOAOB U IJIaBHBIX MOATPYIII C
YYETOM CTPOEHHS UX aTOMOB;

® KIaccu(pUIIUPOBATh XUMHUECKHIE DIIEMEHTHI, HEOPTaHUIECKHE BEIECTBA, XUMUIECKHE PEAKIUH (TI0 YHCITy U
COCTaBy YYaCTBYIOIIUX B PEAKIMH BEIIECTB, IO TerIoBoMy 3(h(deKTy, M0 H3MEHEHHIO CTeleHel
OKHCIICHHS] XUMUYECKUX JIEMEHTOB);

® XapaKTepr30BaTh (OMUCHIBATH) OOIME W cIeMUpUIECKHe XHUMHYECKHE CBOMCTBA TPOCTHIX WU CIOXKHBIX
BEIIIECTB, MOATBEPK/Iasi OMMCAHUE MPUMEPAMHU MOJIEKYJISPHBIX ¥ MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIHii;

® COCTaBJIATh YpPaBHEHUS OJIIEKTPOIUTUYECKON IMCCOIMANMK KHCJIOT, IIeNodeil W coied, MOoJHBbIE |
COKpaméHHbIE YypaBHEHHs] peaKIuid WOHHOTO OOMEHa, ypaBHEHHs pPEaKIUW, IOITBEPKIAFOIIUX
CYIIIECTBOBAHWE TEHETHYECKON CBS3H MEXKIy BEIIECTBAMHY Pa3IMYHbIX KIACCOB;

® PaCKpHIBaTh  CYIIHOCTh  OKHCJIHTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  IOCPEACTBOM  COCTABIICHUS
ANIEKTPOHHOTO OalaHca 3TUX PEAKITHi,



® IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS, BO3MOXKHOCTH MPOTEKAHUS
XUMHAYECKUX MPEBPALICHUI B Pa3UYHBIX YCIOBHUSX;

® BEIYHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO Macchl BELIECTB, MACCOBYIO JIOJI0 XUMHYECKOTO
areMeHTa 1o (opMyse COeOUHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PAacTBOPE, HPOBOAUTH PACUETHI MO
YpaBHEHUIO XUMHUYECKOH PEaKIInu;

® COOMIOIaTh MpaBWIa TOJNB30BAHMS XUMHUYECKOH IMOCYIOH M Ja0OpaTOpPHBIM OOOpYAOBaHHEM, a TaKKe
npaBuja OOpaleHus] ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIHMSMH MO BBHIMOJHEHUIO Ja00paToOpHBIX
XUMHYECKUX OIBITOB IO TOIYYCHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJICKHCIOrO
rasa);

® IPOBOJIUTH PEAKIUH, TOATBEPKIAIONINE KayecCTBEHHBI COCTaB Pa3iIMYHBIX BELIECTB: PAcllO3HABATH
OIBITHBIM MYTEM XJIOpUJ-, OpOMU-, HOAUA-, KapOoHaT-, hochat-, CHIMKaT-, Cylb(haT-, THAPOKCUA-HOHBI,
KaTUOHBl aMMOHHSI W HMOHBI HW3y4YEHHBIX METaJIOB, TPHCYTCTBYIOIIME B BOIHBIX pacTBOpax
HEOPraHMYECKUX BEIIECTB;

® [IPUMEHSTH OCHOBHBIE OIlEpaIli MBICIUTEFHON JAEITEIbHOCTH — aHaJM3 U CHHTE3, CpaBHEHHUE, 0000IIeHHE,
CHCTEMAaTH3aIlMI0, BBISABICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3ed — JIJIsl M3YYEHHUs CBOKMCTB BEHIECTB U
XAMAYECKUX PEaKIWid, eCTeCTBEHHO-HAy4YHbIE METOAbI T[O3HAaHHWS — HaONIOJeHHe, HW3MEepeHHe,
MOJIEIMPOBAHKE, IKCIIEPUMEHT (peasIbHbII U MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/m | MporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MIOHATUSA
XuMusg — BakHas 00J1aCcTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubmorexa LOK
) P https://m.edsoo0.ru/7f41837c
JIESITEILHOCTH YeJI0BEKa
bu6moreka [IOK
1.2 BemectBa eCKHe pea 15 1
HIECTBE M XUMITHECKHIE peariin https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
51 Bosayx. Kucnopon. Ilonsitue 06 6 bubnuoreka [IOK
' OKCHUAX https://m.edsoo.ru/7f41837c
2.2 Bonopon.ITonsTie 0 KMCIOTaX U COIAX 8 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX bubnuoreka [JOK
2.4 . 11 1 1
COEOUHEHUN https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Ilepuoanyeckuii 3akon u llepuoguyeckas cucrema xumuideckux 31eMeHToB /I, . Mengeneea. CtpoeHune arToMoB. XMMHYeCKas
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

3.1

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucTeMa XUMHYECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

anemeHTOB JI. . Menene-eBa.
Crtpoenue atoma

3.9 Xumuueckas cBsizb. OKUCIUTEIIBHO- 8 bu6mmoreka [{OK
BOCCTAaHOBUTEJIbHBIE PEAKLIMHU https://m.edso0.ru/7f41837c
Hroro no paszeny 15 Etffsﬂ/lf;fﬁf 3/I§f41837c
PesepBHOE BpeMms 3 bubamorexa [OK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne (uudgposbie)
i HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbI Beero Kontposbubie | IlpakTuueckue 06PA30BATEIbHBIE
padoTsbI padoThI pecypesI
Pa3nes 1. BemecTBo  XuMH4yecKkune peakiuun
11 [ToBTOpEHUE U yriydieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
paszesnoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHbBIE 3aKOHOMEPHOCTH XUMHUECKUX peakluit 4 brbmmorexa [OK
https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALINS. XUMUYECKHE 8 1 1 bubmuorexa [JOK
peaKkuuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapakTepucTHKa XuMudeckux aneMeHToB VIIA- 4 1 bubnuoreka [IOK
rpynnsl. ['agorenst https://m.edso0.ru/7f41a636
59 OO6mrast XxapaKTepUCTUKA XUMHUUYECKHX d1eMeHTOB VIA- 6 bubnnoreka [JOK
rpynnbl. Cepa u €€ coeTMHeHUs https://m.edso0.ru/7f41a636
53 OO6mrast XxapakTepUCTUKAa XUMHUUYECKHUX AIeMeHTOB V A- 5 1 bubnuoreka [JOK
rpynnsl. A30T, pocdop U uX coeAMHEHUS https://m.edsoo.ru/7f41a636
54 OO01as XxapakTepuCcTUKa XUMUYECKHUX dlieMeHToB |V A- 3 1 5 bubnunoreka [JOK
rpynnbl. YTaepoa U KPEMHUN U UX COCAMHEHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 25
Pa3pnen 3. Merasibl 1 MX COeIMHEHHUS
3.1 OO0mme CBOMCTBA METAIIIOB 4 bubmorexa HOK

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



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

bubnuoreka [IOK

3.2 Baxuetimme MeTayutbl U UX COSTUHEHUSI 16 httos://m.edsoo.ru/7f412636
Wroro mo pazneny 20
Paznen 4. Xumus u okpyxkaomnias cpeaa

4.1 BemiecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorera [TOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p 3 bubmmoreka [{OK

C3CPBHOC BpEMi https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero u3ydeHus | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Posib XuMHM B KU3HU YEIIOBEKA. 1 bubmmoreka [{OK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHHS B XUMUH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpaxTueckas padota Ne 1 «IIpaBuia paboTsl B
3 nmabopaTtopuu U IPUEMBI OOpATIICHUS C 1 bubmorexa OK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTI0OBAHUEM))
4 Uuctele BemecTBa u cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 [Tpaktruueckas pabota Ne 2 «Paznenenue cmeceit 1 bubnuoreka [IOK
(Ha MpEIMEpe OYMCTKH TTOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 A 1
TOMBI H MOTISKYIbL https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 Bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmmorexa [IOK
YUp ¥4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEUIECTB. Bu6 OK
10 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1 nomorexa L

XUMHWYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



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

1 OTtHocurenbHast aroMHast Macca. OTHOCUTENbHAS bubnuorexa [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B bub6mmoreka [{OK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
13 K . Moas. M
0JIMYeCTBO BemlecTBa. Mok, MossipHast macca httos://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XHAMHUYECKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBHs MPOTEKAHNS XUMAYECKHUX bubnuorexa [JOK
peakuuit https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs MACCHI BEIIECTB. XNMHYECKUE bubnuoreka [IOK
16
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
17 BrramcieHns KoJInm4yecTBa, MacChl BEIIECTBA I10 bu6moreka [IOK
YPaBHEHUSAM XUMUYECKUX PEaKIU https://m.edso0.ru/ff0d5708
Knaccudukanus XuMuaeckux peakiuii bubnuoreka [IOK
18
(coenuHEeHMS, pa3JIOKEHUS, 3aMEIIEHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [IOK
O0001IeHre U cucTeMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d40c4
Kontponbnas padorta Nel o reme «BemiectBa u bubnuoreka [JOK
20
XUMHUYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bos — cmech ra3oB. CocTaB BO3IyXa.
21 Kncizxo AJIEMEHT U MPOCTOE Beﬂy:CTBO Bu6mmorexa LIOK
poa P B ' https://m.edsoo.ru/ff0d448e
O30H
Ou3nyecKkue U XUMHUYECKHUEe CBOMCTBA KUCIOPOIa
22 (peakiuu okucaeHus, ropenue). [lonstue 06 Bubmmorexa LIOK
peartt » TOP ' https://m.edsoo.ru/ff0d4614
OKCHIaX
23 CriocoOslI mostyueHus: KUCJI0poia B 1a00opaToOpuu bubnunoreka [JOK

" NPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie KHcCJIopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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TemmoBoit 3¢ (heKkT XUMHUECKON peaKinH,

24 IIOHATHUEC O TCPMOXUMHUYCCKOM aBHCHHH, 3K30- bubnmorexa HOK
P P : https://m.edso0.ru/ff0d4790
1 SHAOTCPMHUUYCCKUX PCAKIUAX
o5 TormBo (HedTh, yroib u MeTaH). 3arpsi3HEHHE bubnuorexa [JOK
BO3]lyXa, CII0COOBI €ro MPeI0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktuyeckas padora Ne 3 mo teme «llomydenue bubnuorexa [JOK
U coOMpaHHe KUCIOPO/Ia, H3YyYEHUE €TO CBOMCTBY https://m.edsoo.ru/ff0d4ae2
97 Boopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
08 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. bubnuoreka [JOK
[Ipumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 I1
OIUITHE 0 KHCTIOTAX H COJX https://m.edsoo.ru/ff0d50d2
bu6moreka [IOK
30 C 0 0
MOCOOBI MOJTyYeHUsI BOAOPOa B J1abopaTOpuu httos://m.edsoo.ru/Ff0dAddo
31 [Tpaktuueckas padota Ne 4 o reme «llomydenne bubnuoreka [IOK
1 coOMpaHue BOJIOPOa, U3yIECHUE €TI0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
N bu6mmoreka [JOK
32 M i1 00BE .3 A
OIIPHEBIH ODBOM [E30B. JAROH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brruncnenust 00bEMa, KOJIMUecTBa BElIecTBa raza
33 10 €r0 U3BECTHOMY KOJMYECTBY BEIIECTBA WU Bubmmorexa LIOK
. J J Beil https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
34 €aKIMU Ha OCHOBE 3aKOHA 0OBbEMHBIX bubmmorexa [IOK
pearh . https://m.edsoo.ru/ffod5708
OTHOIICHUI Ta30B
35 du3nyuecKue U XUMUYECKHe CBONCTBA BObI Bu6mmorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loHsTHE 00 MHIMKATOpaxX Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacblleHHbIe U

bu6mmoreka [IOK

37 HEHACBIIIEHHBIE PaCTBOPBI. MaccoBas 10s
B P P A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[Ipaktudeckas padora Ne 5 o teme
38 «IIpuroToBiieHrE pacCTBOPOB C OMPEACTEHHON brbmmorexa [OK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA
39 KonTponasnas padora Ne2 no teme «Kucnopo. bubnuorexa [JOK
Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaius, HOMEHKIATypa brbmmorexa [OK
’ ’ ’ P https://m.edsoo.ru/ff0d664e
41 [Tony4yeHne u XUMHYECKHE CBOMCTBA KHCIIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHSI, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue 1 XuMuU4ecKre CBOWCTBa OCHOBAHUM Bubnmorexa [JOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue 1 XuMU4eCcKre CBOMCTBA KUCIIOT bubmmorexa [JOK
A https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI bubnuoreka [JOK
MOJIY4YEHUS, XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «OCHOBHBIE bubmmorexa [JOK
p . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCAMHEHUI»
48 I'enernyeckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo0.ru/00ad9a50
. bubnunoreka [JOK
49 O06o001IeHre 1 cucTeMaTu3alus 3HaHU ! 1

https://m.edsoo0.ru/00ad9ch2
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KonTpomnsnas padora Ne3 mo teme "OCHOBHBIE

bu6mmoreka [{OK

50
KJIaCChl HEOPraHUYECKUX COCTUHECHHI" https://m.edsoo.ru/00ad9ela
HepBHe ITIOIIBITKH KJIaCCI/I(l)I/IKaLII/II/I XUMHUYCCKUX
51 3JIEMEHTOB. [IoHATHE O IpyIIIIax CXOMHBIX bubnmorexa LOK
’ pyn https://m.edsoo.ru/00ad9ffa
JJIEMEHTOB
IIepnoanueckuit 3akoH u [lepuoanueckas
bubmmoreka [{OK
52 cucTeMa XUMUYECKUX 3neMeHToB [, U.
https://m.edsoo.ru/00ada52c
Meuneneena
53 Ilepuonpl, T MbI, TIOAT MBI bubmmorexa [IOK
P » TPYIIIBL, pynt https://m.edsoo.ru/00ada52c
54 Crpoenne aromoB. CocTaB aTOMHBIX SIIEP. bubmuorexa [JOK
M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB [lepuonnueckoit cuctemsr J{. U bubmorexa TOK
p T https://m.edsoo.ru/00ada6bc
Meuneneena
XapakTepucTHKa XUMHUYECKOTO JIEMEHTA T10 €T0
56 rojiockeHuto B [leproanueckoit cucreme J[. U bubmorexa LOK
p o https://m.edsoo.ru/00ada824
Meuneneena
3navenue [lepromnyueckoro 3aKoHa Jjisl pa3BUTHS
57 Hayku U nipaktuku. J[. 1. MennaeneeB EHBIN bubmorexa HOK
K p I A ya ’ https://m.edsoo.ru/00ada96e
MeIaror U TpayKJaHuH
58 DIEeKTPOOTPHUIIATEIILHOCTh ATOMOB XUMHUYECKUX bu6mmoreka [JOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
59 HonHasg xuMu4deckas CBsA3b
https://m.edsoo.ru/00adac34
60 KoBanenTHas moiaapHast XUMHUYECKAS CBI3h bubmnorexa [IOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBanenTHas HemossipHas XMMU4YecKasi CBSI3b

https://m.edsoo.ru/00adaab9
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bu6mmoreka [{OK

62 CTeneHE OKHCICHHS L https://m.edsoo.ru/00adae28
63 OKHUCITUTENEHO-BOCCTAHOBUTEIIBHBIEC PEAKLIUU 1 bubamorexa LOK
https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OxucauTeny ¥ BOCCTAHOBUTEITU 1 httos://m.e dSO(I)_.[ru 100adb076
65 KonTponsnas padora Ne4 o teme «CtpoeHue 1 bubnuorexa [JOK
aToMa. XMMHUYECKas CBSI3b https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IEHNE U CCTEMAaTU3ALINS 1 bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00adh33c
67 PesepBHbIil ypok. O6001IEeHNE U CCTEMaTU3aLINs 1 bubnuoreka [IOK
3HaHUHI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHHE U CUCTEMAaTHU3aIHs 1 bubnuoreka [IOK
3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposeie
Tema ypoka KonTpos- IIpakTuyec-
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
Hble pa0oThl | KHe padoThI
pecypcsl
1 [Tepuonnueckuii 3akoH. [leproanueckas cucrema 1 bubmmoreka [{OK
xuMuueckux anemeHToB . . Menneneera https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnuorexa [JOK
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edso0.ru/00adb6b6
3 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 bubnuorexa [JOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Byl XuMu4eckoi CBA3M U TUIIBI KPUCTAINTAYECKUX 1 bubmuorexa [JOK
pemeToK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme «IloBTopenue u
5 yriyOJieHHe 3HAaHUH OCHOBHBIX Pa3fesioB Kypca 8 1 1
KJ1acca
5 Knaccudukanus XuMuueckux peakiuu 1mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsiTHE O CKOPOCTH XMMUYECKOHN PEaKIvu. 1 bubnmuoreka [JOK
[ToHsiTHE O TOMOTE€HHBIX U T€TEPOTCHHBIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
8 BIIUSIOLIME HA CKOPOCTh XUMUUYECKOM peakiiuu u 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS
bubmuoreka [JOK
9 OKUCAUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1
https://m.edsoo.ru/00adcade
10 Teopust 3MEKTPONTUTUUECKON TUCCOITUAIUY. 1 bubnunoreka [JOK
CunbHble U crabble IEKTPOIUTHI https://m.edso0.ru/00adcd68
bu6mmoreka [JOK
11 HNounHble ypaBHEHUS peaKiuil 1
P peatdt https://m.edsoo.ru/00add448
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XMMHWYECKUE CBOMCTBA KUCJIOT 1 OCHOBAHUU B CBETE

12 MIPEACTABIEHNHA 00 IIEKTPOIUTHIECKOM bubmorexa HOK
bes P https://m.edsoo.ru/00add5d8
JIUCCOLMAIU
XUMHYeCKHEe CBOMCTBA COJICH B CBETE
13 NPEACTABIEHHUI 00 JIEKTPOIUTHUECKOMN bubmorexa HOK
ped p https://m.edsoo.ru/00add8b2
IACCOLMAIU
14 ITonrsaTre o THAPOIIHN3E CONCH bubmorera [JOK
P https://m.edso0.ru/00add9d4
bubmmoreka [{OK
15 O0006111eH1E U CUCTEMATH3aIlUs 3HAHUI
m 8 https://m.edsoo.ru/00addd12
16 [IpakTueckas padota Ne 1. «Pemenue bubnuorexa [JOK
JKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
KonTponsnas padora Ne2 o teme
17 «DIEKTPOSIUTUYUECKAS JUCCOLMALINA. XUMUYECKHE bubmorexa HOK
p a AT https://m.edsoo.ru/00addecO
peaKkIiu B paCTBOPAX»
18 OO6mast XxapakTepUCTHKA TAJIOTEHOB. XUMUUYECKHE bubnuoreka [IOK
CBOICTBa Ha MpUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCIIOTa, XUMAYECKUE bu6mmoreka [IOK
CBOMCTBA, MOJIyYEHHE, MPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [IpakTtrueckas padota Ne 2 o teme «llomydenne bubnuoreka [JOK
COJISTHOM KHUCJIOTbI, U3yYEHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 BrrunciieHus no ypaBHEHHSIM XUMHUYECKUX PEaKIIHid, bubnmuoreka [JOK
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubnuoreka [JOK
22 OO0111ast xapakTepucTHKa 2j1eMeHTOB VIA-rpymnmnsl
m P P Py https://m.edsoo.ru/00ade64a
AnnotponHbie Moaudukanuu cepbl. Haxoxnenue
23 CEPHI U €€ COCMHEHHI B IPUPOAE. XUMUUECKHUE bubmotera [JOK
P . g pHpose. https://m.edsoo.ru/00ade64a
CBOMCTBA CEPBI
24 CepoBosopos, cTpoeHue, (PU3NIECKUe U XUMUIECKHE bubnunoreka [JOK

CBOMCTBA

https://m.edsoo0.ru/00ade802
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Oxcuppl cepbl. CepHast KHCIIOTa, GU3HUECKUE U

bu6mmoreka [IOK

25
XMMUYECKUE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PeaKii, JeKalllue B OCHOBE
26 MIPOMBIIIJICHHOTO CII0C00a MOTyYeHUs: CEpHOI bubnuorexa [JOK
KHUCJIOTBI. XMMHUYECKOE 3arpsI3HEHNE OKPYXKAIOIIEH https://m.edsoo.ru/00adec8a
Cpelibl COeIMHEHUSIMU CEPBI
97 Brrunciienne MaccoBoil A0JIM BbIXOJA TPOJLYKTA bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO11as XapakTepUCTUKA AIEMEHTOB V A-TpYIIIBI.
28 A30T, pacrpocTpaHeHHe B IPUPO/Ie, PU3uIecKue u bubmorexa HOK
» Pactip pv PHPOAE, https://m.edsoo.ru/00adeea6
XHUMHYECKUE CBOMCTBA
29 AMMHaK, ero pu3udeckrue 1 XUMUIECKHE CBOMCTBA, bu6moreka [IOK
MTOJTy4eHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 [IpakTueckas padorta Ne 3 no teme «llomyuenue bubnuoreka [IOK
aMMHaKa, U3y4eHUe €ro CBOMCTB https://m.edso0.ru/00adf180
31 A3OTHas KUC0Ta, €€ (PU3NIECKUEe U XUMHICCKUE bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B
32 KaueCcTBe MUHEPAIBbHBIX YA0OpeHUH. XUMHUECKOE bubnuoreka [JOK
3arpsiI3HEHUE OKPYKAOUIEH CpeJibl COSTUHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
®docdop. Oxcua pocdopa (V) u pochopHas
. bubnuoreka [JOK
33 KHUCTI0Ta, (PM3MUYECKUE U XUMUYECKHE CBONCTBA,
https://m.edsoo.ru/00adf68a
MOJIy4YeHUE
Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATHHBIX
34 noOpeHnii. 3arps3HeHNe IPUPOIHON CPEIDI bubmorexa LIOK
yAOLD +Arp pap P https://m.edso0.ru/00adfc20
dbocdaramu
35 Yrnepon, pacnpocTpaHeHue B Ipupo/ie, pusndeckue bubnmnoreka [JOK
U XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
bu6nmoreka [JOK
36 Oxcunel yriaepoja, ux (pu3nyeckre u XuMU4ecKue

https://m.edsoo.ru/00adfebe
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CBOMCTBA. DKOJIOTHYECKUE MPOOIIEMBI, CBA3AHHBIE C
okcuzioM yriepona (1V)

37 VYroapHas KucioTa u €€ coau bubmmorexa HOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o teme "llomydenue

38 JIEKHCIIOro ra3a. KauecTBeHHas peakius Ha bubmorera [JOK
o . P https://m.edsoo.ru/00ae027e
KapOOHAT-UOH

39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHUYECKUX bubnuoreka [JOK
BEILIECTBAX KAK O COCMHEHNUAX yriiepoaa https://m.edsoo.ru/00ae054e

bubmmoreka [{OK

40 Kpemuuii u ero coetuHeHHs

P 4 https://m.edso0.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 SKCITEPHMEHTAIbHBIX 3371a4 110 TeMe «BakHeiimme bubmmorexa [TOK
P https://m.edso0.ru/00ae0bf2
HEMETaJUThl M KX COSTUHCHUS)

42 Kontponbras padota Ne3 o teme «Baxxnenmme bubnuoreka [IOK
HEMETAJIILI U UX COSTUHECHUI» https://m.edsoo.ru/00ae0el8
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIEMEHTOB —

43 MeTaJlJI0B. MeTalinuecKkas CBsI3b M MeTaJNIMYeCKas bubmuorexa [JOK
KpucTajuinueckas pemérka. uznyeckue CBoMcTBa https://m.edsoo.ru/00ae103e
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bubnmuoreka [JOK
DJIEKTPOXUMHUYECKHUI Psijl HANIPSHKEHUI METaJlJIOB https://m.edsoo.ru/00ae1156
O61ue crnocoOb! noayyeHus MetamioB. CIuiaBbl.

. bubmuoreka [JOK
45 Borurcnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUH,
https://m.edso0.ru/00ae1156
€CJIM OJINH U3 PEarcHTOB COJICPIKUT IIPUMECH

46 [TonsiTue 0 KOPPO3UK METAILIIOB bubmmorexa [JOK

PP https://m.edsoo.ru/00ael278
bu6mmoreka [JOK

47 €JI0YHBIC METAJIbI
i https://m.edsoo.ru/00ael4b2

bu6nmoreka [JOK

48 Oxcuapl ¥ TUIPOKCHIBI HATPHS U Kalus

https://m.edsoo.ru/00ael4b2
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bu6mmoreka [{OK

49 [lenoyHo3eMenbHBIE METAILIBI — KaJbIUNA U MAarHUi httos://m.edsoo.ru/00ae1568
50 Baxxueiiime coe fuHEHNUS KaJIbIIA bubnmorexa LHOK
https://m.edsoo.ru/00ael5e8
51 O0o01IeHre U cHCTeMaTH3alus 3HaHU !
N N bubnuorexa [JOK
52 XKéctkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS httos://m.e dSO(I)_.[ru 100261886
53 [Tpaktuueckas padota Ne 6 mo teme "KécTkocTh bubnuoreka [JOK
BO/JIbI U METO/IbI €€ yCcTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
>4 ATIOMHHH{ https:// m.edSO(I)_.[ ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA bubmmorexa [JOK
https://m.edsoo.ru/00aelc64
56 Keneso bu6moreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuapokrcub u conn xemnesa (1) u xenesa bubmuorexa [JOK
(rm https://m.edsoo.ru/00ae35e6
58 O0001IeHne U cucTeMaTU3alis 3HAHUH
[IpakTuueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TeMe «BaxxHenme bubmmorexa [JOK
https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
BrruucieHus mo ypaBHEHUSIM XUMHUUYECKHX PEAKITUH,
50 €CJIM OJIMH U3 PEareHTOB JIaH B H30BITKE WIIH bubnunoreka [JOK
COZEPKUT IpUMECH. BbruuciaeHus MaccoBOt J10JI1 https://m.edso0.ru/00ae1750
BBIXOJIa MPOJIyKTa PEaKIUU
61 O06o0mIeHre U cucTeMaTrU3amys 3HaHUHA
62 KonTtponrHas padota Ne4 o reme «Baxueiimue
METaJTBl U UX COCTUHEHUS
63 BemecTBa 1 Matepualbl B MOBCEAHEBHON KU3HU bubnunoreka [JOK

YCJI0BCKa

https://m.edso00.ru/00ae3f50
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bubnuoreka [IOK

4 X 7 1
6 MMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIeH Cpe/Ibl htts://m.eds0o.ru/00ae4270
bubnuoreka [IOK
P 1
65 OJIb XUMHH B PELICHUHU 3KOJIOTUYECKHUX MPOoOIeM httos://m.eds0o.ru/00ae4270
66 PesepBHblit ypok. O6001IEHHE U CUCTEMATHU3ALIHS 1 bubnuorexa [JOK
3HaHUHI https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O6001IEHHE U CCTEMATU3ALINS 1 bubnuorexa [JOK
3HaHUHI https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6001IEHNE U CCTEMAaTU3ALINS 1 bubnuorexa [JOK
3HaHUHI https://m.edso0.ru/00ad9ch2
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