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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBjJ€Ha Ha OCHOBE TpeOOBaHMII K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTesIbHOI MpOorpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpamMmbl
BOCITUTAHUS U C YUYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHHs, BOCIHMTAHHA U PAa3BUTHS OOYyYAIOLUIMXCA CPEICTBaMU Yy4eOHOrO
peaMera, YCTaHAaBJIMBAECT o0s13aTenbHOe IPEAMETHOE COJZIEpKaHME,
NpEeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
Ka4E€CTBEHHBIEC XapaKTEPUCTUKH COJZIEpKaHus, PEKOMEHAYEMYIO
MOCJICIOBATEPHOCTh M3YUYEHUS XHMHUHA C YYETOM MEXIPEAMETHBIX U BHYTPH
IpEeIMETHBIX CBsI3€H, JOTMKHM Y4YeOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyyJarommxcsi, onpeAesnsieT BO3MOKHOCTU MpeaMeTa ISl pean3aiui TpeOoBaHun
K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 0OOpa3oBaTeIbHON MpOrpaMmbl Ha ypOBHE
OCHOBHOTO O0IIero 00pa3oBaHus, a TaKke TPeOOBaHUN K pe3ynbTrataM oOydeHHs
XUMUU Ha ypOBHE IIeJiel W3y4deHUs mpeaMera W OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEJIbHOM  JICSITEIbHOCTH  OOy4Yarollerocs IO OCBOEHUIO  y4eOHOro
COAEP/KAHUSL.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIerocs, ero mpeacTaBiICHU O MaTepualbHOM EIMHCTBE MHpPA, BAXKHYIO
poJib urparT (GopMHpyemMble XUMHEH MNpPEICTaBICHUS O B3aUMOIIPEBPALLECHUSIX
PHEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON U 3KOJOTHYECKON O€301MacHOCTH, TPOOIIEM 3/IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH Uil  camMOpa3BUTUS U
(dbopMHpOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0y4Jarmuxcsi, HAaBBIKOB HX CaMOCTOSITENIBHOM  y4eOHOW  JesITeNIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3oBaHme 00yUJaIOIUXCS.

JlaHHBIE HampaBjieHUsS B OOYYEHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJICp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIaAbIBAETCS U3 CUCTEMBI
MOHSATHUI O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMbI IIOHITUM O XMMUYECKOMN
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHITUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIpEeACTaBICHHM 00 DJIEKTPOIUTUYECKONW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHS K JPYroMy, BBINOJHAS (PYHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHSI U TOJIyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHHs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKPYKaOIMUA MUDPY,
«bunosorus. 5-7 kimacce» n «Pusznka. 7 xinacc.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOJUT (PopMHpOBaHME 3HAHWH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JIEATEIIbHOCTH 4YE€JIOBEKAa M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHUPOBOMl KYJBTYpHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUU — BaKHEUINX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX OOOOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESITEIIbHOCTH, OCBOCHHM TPaBHJ OE€30MacHOTO OOpalleHHsl C BeUIeCTBAaMHU B
TIOBCEIHEBHO JKM3HH.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (¢opMHUpOBaHHE WHTEUIEKTyaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEMaTH4YeCKoe TMpUOOIIEHUE
00y4Jamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XAMHU;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTbITa Pa3HOOOPA3HOW MAESITENHLHOCTH, TMO3HAHUA W CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIICTEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IJIA
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATBHOW H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpPY’KAloIIer0 MHpa, WUCIOJB3YsS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YUYECHUU
XUMUHU, TPUMEHATh MX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYIOBOH ACSITEIHLHOCTH;

— (QopmupoBaHue y OOydalomUXcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHMWA [UIsI BBIPAOOTKH SKOJIOTMYECKU
IeJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOH EATEIHHOCTH B IEISIX
COXPaHEHHS CBOETO 37I0POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALlMU K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOIIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIICUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMUIS M HANpPaBIEHHOCTH JAbHEHIIETO
oOydJeHwus.

OOmiee YuCIO YacoB, OTBEACHHBIX I HU3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 oOpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeneHus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COCIUHEHHNH.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus ¢ JIabopaTopHbIM 00OPYJOBAaHUEM, U3YUYEHUE U OIKCAHUE
bU3MYeCKuX CBOWCTB 0OO0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJECHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoieicTBHE Kene3a ¢ pactBopoM cosu meau (11,
U3y4YEHUE CIOCOOOB Pa3JeeHHs] CMECed: C MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWE U  ONHWCAHWE  Pe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENIed MOJIEKYJ
(IIapOCTEPKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351eMEHT U MpoCTOe
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jabopatopud U HOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE pEaKUuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpyieHrue 030HOBOrO CIOs.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopot BoAbI B IpUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusnmdyeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss oCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHui. [losryuenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[Tosrydyenue KUCIoT.

Conu. HomeHnkiatypa coseil. @uU3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJIyUYCHHUE,
coObupanue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOI0IeHNe
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHuss TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHuE, PpACIO3HABAHUE M H3yUCHHUE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeicTBrue Bogopoaa ¢ okcuaoMm menn (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUICOMATEPUAIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzyuyeHue B3zaumojeinctBua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUWil HEUTpaJIM3alHM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKH KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
IPpaXKIAHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporniecchl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W IWIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanuss MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: Hay4HbIN (akT, rUnores3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukaius, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEIIECTBA, Ia3, (pU3MyYecKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COoHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUuid M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TemIoBoMy 3((deKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, WIEJI0YEe H COJEN
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKAHHWA  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue ocanaka, BbIJCICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUMHA HAa HOHBI, PEIICHHE
AKCHEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEecKHe CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBHE C MeETallaMU, HEMEeTalllaMH, [Ieno4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAUPUKAIIMN KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpoeHHue, (U3NUECKUe U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. Coau CEpHOM KUCIOThI, KAU€CTBEHHAs peaKlys Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeabl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHs. A30T, pacIpoCTpaHEHUE B MPUPOJE,
duznyeckue U xumMmuyeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuax, ero
buznyecKknue 1 XMMHUYECKHE CBOMCTBA, OJyuyeHue U npuMmenenne. Conu aMMOHuS,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue U XUMHUYECKHe
CBOMCTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crhenuduyeckue).
Hcnonp3oBaHne HUTPATOB MW COJEM aMMOHHUS B KadeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMU4ecKoe 3arpsi3HeHUEe OKPYKaloUle cpeibl COeAMHEHUSAMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
autorponHbie Monudukaruu docdopa, PuzMUecKue W XUMUYECKHE CBOICTBA.
Oxkcup dochopa (V) u hochopHas kucimoTa, GU3NISCKHE U XUMUISCKHE CBONCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUM.

OOmas xapakTepuctuka 31eMeHTOB |V A-rpynmbl. OcoOOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACOpOCTpaHEHUE B NpUpoAe, (PU3NYECKHUEe U XUMHUYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yIiiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHHE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riao0aJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYeCKre U XMMUYECKHE CBOMCTBA,
noyiydyeHue W mnpuMeHeHue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBeE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKH YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HeDPTH),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX poJib B OBITY W TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaxX, yriieBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJY4YEHHE U
npumeHenue. CoeauHeHHs KpeMHUsi B mpupoae. OOume mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, X HCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMid Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYTIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOMN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha CyJbdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3UUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3YYE€HHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTAa3a, MOJyuYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUCHHE
CBOMWCTB YTJIEKHMCJIOTO Tra3a, MPOBEJICHHE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIIIIEHHOCTH, PEIICHUE H3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe « BakHeuIIne HEMETauIbl U UX COCIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XumMudeckux syemeHToB /J[. U.
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKas: ~ KpUCTa/UIMUecKas  pemie€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CIoCcOObl MOdy4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, JIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaIIbI: MOJOXKeHUe B lleproguyeckoil cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJIE€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuiabl u



TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHbIX METalIOB MU HX
COCJIMHCHU.

[[lenoyHno3emenbHble METAJUIbI MAarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Ipupoae. PU3NUeCKUe 1 XMMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJTIOMUHUN: TI0J105keHKE B [leproindecKkoil CucTeMe XUMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA altoMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHME aroma, HaxOXIeHUE B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xkese3a. OKcubl, Tuapokcuabl U conu xenesa (I1) u xenesa
(1), mx cocraB, CBOWCTBA U MOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOWMCTBAMH, HW3YUYCHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJNb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJIEOMATEPHUAIOB), TMPU3HAKOB  IMPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajablUs, aTlOMUHHUS, [IUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHKE U ONMKMCAHUE MPOILIECCOB OKPAIIMBAHHUS
MJaMEHH MOHAaMM HaTpusi, Kajdusd U Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BaxkHenime
METaJIJIbl U UX COCIMHCHU .

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpesnl (MpenesibHas JOoIMyCcTUuMas
KOHIIeHTpalus BeuecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

n3yueHue oOpaslioB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpW W3YYSHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIIPOBOJHUKH, JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTbD, KPUCTAIITMICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIIBI W3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE311bI, COTTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
PaCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HAcCJEIHI0, NMOHMMaHWS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpasKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOHM,  Y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTHX  BUAaX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aja4, BBIMNOJHEHHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Yy4YeOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0 U TO3HAHMIO, JI0O03HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEeI0BATENbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHA OOy4Y€HHUsS B
JIaTbHEHIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJI OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOr0 BOCIIHTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBOKEHHE K TPYyAy M pe3yJbTaraMm TPYJIOBOH JEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUyTBHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON eITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOU CpeIe;

6) 3K010rMYeCcKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU 1E€JIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE [IEHHOCTU 3I0POBOTrO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
GuznYeCcKOMy M TICUXHYECKOMY 3/10POBbIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJI O€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeaqMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYMMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETax M MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BAThH
MNOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIECIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIICCTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKyue 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJIOJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIIECIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHON paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAsg  JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KpPUTHUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUYHbIe METOIbI U 3aIPOCHI MPU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX Ui BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO (hOpMY MpeCTaBIeHUs HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juasora W (WIM) OUCKYCCHH) IO
CyLIeCTBY  oOcyXxnaeMoil  TeMbl, (OPMYyJIHUPOBaTh CBOM  MPEIJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS IPEIJIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JejlaTh Mpe3eHTAIUIO
PEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCIICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENbHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbIE YHMBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEIH, YMCHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMHCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi Peakius, KiacCUu(PuKaius peakiuii: peaxiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakinu,
AP0 aToOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJis BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e WCIOJBh30BaTh XHWMHUYECKYI) CHUMBOJHUKY ISl COCTaBJiCHHUS (opmyl
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHUJ XUMHUYECKONH CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIOKeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHHUS MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabnune «llepuoguueckass cucteMa XuMuU4eckux »diemeHToB J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIL;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METO/bl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7ab0paTOpHBIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XMMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIJIaBbl, CKOPOCTh XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTUMAas
koHuenTpauus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIENATh BAIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsi/l MOHA 10 XMMHYECKON (QopMmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «ImoOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npenesiax MajlbIX MEepUOOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIAy M COCTaBy YYAcCTBYIOLIMX B pPEAKLIUHU
BEIECTB, MO TEMJIOBOMY 3P (DEKTy, 0 W3MEHEHHUIO CTENEHENW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOHIME U CHEU(PUIECKHE XUMHUYECKHE
CBOMCTBAa IMpPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IIpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUHM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMAUMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyol U
Ja00paTOpPHBIM  O0OpYy/IOBaHWEM, a Tak)Ke IpaBWia OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJIOPUI-, OpOMU/I-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIi M3Y4YEHHUS CBOWCTB BEHIECTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAyYHBIC METOAbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosaunyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
KoHTpoJsbHBbIE IpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumusi — BakHas 00J1acTh
€CTECTBO3HAHUS U 5 bubmuorexa [JOK
MPAKTUYECKOU S TETBHOCTH https://m.edso00.ru/7f41837c
YyeJoBeKa
BerecrBa 1 xumMuueckue 18 1 1 Bbu6nuoreka [JOK
peakuun https://m.edsoo.ru/7f41837c
HWroro no pazneny 20
Pasznen 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
Bbu6nmuoreka [JOK
X 10 1 1
MMITIECIHE peakiin https://m.edsoo.ru/7f41837c
Bbu6nuoreka [JOK
M 3 1
CTOABT XHMHH https://m.edsoo.ru/7f41837c
BemectBa u okpy»xatomas Hac 8 1 1 bubmmoreka [JOK
cpena https://m.edso0.ru/7f41837c
Bbu6nmuoreka [JOK
IT 12 1 1
OFITHIAL O Trasax https://m.edsoo.ru/7f41837c
0]
7 CHOBHBIC KJIACChI 14 1 1
HCOPTaHNUYCCKUX BCIICCTB
Hroro no pazneny 47



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

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHUTEIbHbIE pPe€akIun

Ilepuonuueckuii 3aKOH U
3 [Tepuonnueckas cucrema 8 5 Bbu6nuoreka [JOK
XAMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
Mengene-eBa. CTpoeHue aTroma
XumMudeckas CBS3b. BuGmiorexa LIOK
o OKHCIHTEIBHO- 13 2 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
10 Bonopon, cBoiicTBa
11 I"amorensr
Hroro no pasnexy 3 E;I:;:I/I;;f;;gr(a/}gmmwc
PesepBHOE Bpems bubmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 102 9
ITPOI'PAMME



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

9 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeyioB Kypca 8§ Kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [HOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIMU B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
51 OO01mast xapaKTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa LHOK
' PyTaL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepon u 8 1 2 bubmmorexa LIOK
' . py ’ poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
HWroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmue cBoHCTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Bakneiimme MeTaIbl ¥ UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Paznen 4. Xumus U oOKpyKammas cpeaa
4.1 BeimiecTBa 1 MaTepHaibl B )KU3HU YEIOBEKA 3 bubmorexa LOK
' Hl p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poias xumMun B 1 bu6mmoreka [IOK
JKM3HU YeoBeKa. Tena u BemecTra https://m.edsoo.ru/ff0d210c
5 [TonsTE 0 MeTOAAX MO3HAHHUS B 1 bubmuorexa [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1ab0OpaTOpUu U MPUEMBI 1 1
oOparieHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM
MNMoHATMe «BelecTBO» B GU3MKe U
Bbu6nuoreka [JOK

4 XMMUU. DU3NYECKME U XMMMYECKME 1

https://m.edsoo.ru/ff0d26ca
ABJ1IEeHUA.

5 OnucaHne pU3NYECKUX CBOMCTB BELLECTB 1 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK

A 1
6 TOMBI H MOJICKyITH https://m.edsoo.ru/ff0d2a6c
7 3aveTr XUMHUUYECKHE DIEMEHTHI. 3HAKU 1 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIEC BEIIECTBA 1 bubmorexa HOK
P Hl https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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

3aKO0H ITOCTOSHCTBA COCTaBa BEILICCTB.

10 Xumudeckast opmysa. BaneHTHOCTB ngg;:::;;ggﬁfo d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OTHocHTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHas MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 OTtHocuTenbHas MOJIEKYJIIpHAs Macca bubnmorexa LHOK
https://m.edsoo.ru/ff0d350c
13 PacueTsl MaccoBoOil noau bubmmnorexa [IOK
https://m.edso0.ru/ff0d5230
bubmuorexa [JOK
14 Konrporsnas padora Nel https://m.edSO(I)l.ru/fde37fa
15 [leproanueckuii 3aKoH bubmmoreka [IOK
J.1.Menneneena https://m.edsoo.ru/ff0d3a16
bubmuorexa [JOK
16 Banentrocts https://m.edsogru/ff0d3b88
17 Cocrasnenue hopmy 1o bubanorexa HOK
BAJIEHTHOCTHU https://m.edso0.ru/ff0d5708
18 Onpenenenre BaJEHTHOCTH MO bu6mmoreka [IOK
bopmynam https://m.edsoo.ru/ff0d3f34
19 KonuuecTBa Bemectsa. Mosnsipaast bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padora Ne Pemienue bubnuoreka [JOK
3aJ1a4 C MOHATUEM «MOJIbY https://m.edsoo.ru/ff0d4290
bubmuorexa [JOK
21 Camoctosenpias padora https://m.edsogru/ff0d448e
99 CyIIHOCTh XMMUYECKUX PEAKIIUI 1 bubanorexka HOK
NPU3HAKU UX TTPOTECKaHUS https://m.edsoo.ru/ff0d4614
23 3aK0H COXpaHEHHUs MaCcChl U DHEPTHUH. bubmuorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

https://m.edsoo.ru/ff0d497a

24 CocraBiieHus ypaBHEHUM bubmmoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d4790
PaccranoBka K03 pUIIEHTOB B bubanorexka HOK

25
YpaBHEHUU https://m.edsoo.ru/ff0d4c4a

26 Pacuersl Mo XMMHUYECKUM YPaBHCHUSIM bubmorexa [JOK

P https://m.edsoo.ru/ff0d4ae2
bu6mmoreka [IOK

27 K 0ora Ne2

OHTpOIRHAT pabota https://m.edsoo.ru/ff0d4dd0

28 THIbI XUMHUYECKUX PeaKIUii( bubnuoreka [IOK
COCIMHEHUS, PA3JIOKEHU ) https://m.edsoo.ru/ff0d4dd0

29 THUIbI XUMHYECKUX PEaKINi bubmmoreka [JOK

(3amereHus, oOMeHa) https://m.edsoo.ru/ff0d50d2
O06o001IeHre 3HaHUH 0 XUMHUYECKHUX
30 peaKIusX C MO3UIUU aTOMHO-
MOJICKYJISIPHOTO YUCHUS
Bbu6nuoreka [JOK
1 T
3 CCTOBOE Sa/anme https://m.edsoo.ru/ff0d4f42
Bbu6nuoreka [JOK
32 Meropst xumnn https://m.edsoo.ru/ff0d542e
Bbu6nuoreka [JOK
33 AHAIIH3 ¥ CHHTE3 BEILIECTS https://m.edsoo.ru/ff0d55a0
. bu6mmoreka [IOK

34 XAMHICCKHI A3BIK https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK

3 "luethic BemmecTsa i CMecH https://m.edsoo.ru/ff0d587a

36 [TpakTrueckas padora No2 Oumncrka

BEIIECTB



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Bbu6nuoreka [JOK

37 PactBopsb1. PacTBOpUMOCTH BeliecTB https://m.edsoo.ru/ff0d5bA0
38 PactBOopuMOCTH BelecTB bubmorexa LIOK
https://m.edsoo.ru/ff0d5eba
39 CrniocoObI BbIpa)KeHUs! KOHIICHTPAIUU bubmmoreka [JOK
pacTtBopa https://m.edsoo.ru/ff0d6342
40 Pemenne 3agad Ha pacTBOPHI bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e
[TpakTrueckas padota Ne 3 o Teme
41 «HpI/IFOTf)BJ'Ie?I/Ie paCTB?pOB c )
ornpeenéHHON MaccoBOM Jomei
PacTBOPEHHOTO BEIIECTBA
42 [IpupoaHble HCTOYHUKY MOTYUYEHUS bubnmoreka [IOK
BEIIIECTB https://m.edsoo.ru/ff0d67ca
43 3akoH ABorajpo, ['eii-JIroccaka E:fg;:qu;ggﬁf 0d67ca
44 OTHOCUTENbHAs IIOTHOCTh Ta30B bubmmoreka [JOK
https://m.edsoo.ru/ffOdfee2
KonTtponbHas padoraNe Pemenue
45 3a/1a4 Ha OCHOBaHUU T'a30BBIX
3aKOHOB
bubmuorexa [JOK
46 Bosnyx-cumece rason https://m.edsogru/OOad9474
bubmmoreka [JOK
41 Heprrbie rasol https://m.edSO(I)l.ru/OOad9b7c
48 Kucnopoa- xumMuueckuii 231eMEHT U bubnuoreka [JOK
MIPOCTOE BELLECTBO https://m.edsoo.ru/00ad9a50
49 [TpakTuueckas padota No4
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[Tonydenue u cobupanue Kuciaopoaa

50 XuMHYECKHE CBONCTBA I/I bubmuorexa [JOK
IIPUMEHEHUE KUCI0POJa https://m.edsoo.ru/00ad9ela
51 [Ipoueccsl ropeHns U MEITIEHHOTO bubmmoreka [JOK
OKHCJICHUSA https://m.edsoo.ru/00ad9ffa
52 Pewienue 3a1a4 U3y4eHHBIX TUIIOB
53 O06001IeHrEe 3HaHUH IO TEME
54 KonTtponpHas padora Ne3
bubmuorexa [JOK
55 Oxcunpl, uX KiIaccu(UKaus https://m.edsogru/OOadaGbC
56 OcHOBaHMA-TUAPOKCUBI OCHOBHBIX bubnuoreka [JOK
OKCHUJIOB https://m.edsoo.ru/00ada824
bubmuorexa [JOK
57 KucinoTel, TeXHHKa O0€30IaCHOCTH https://m.e dSO(Ijru /00adag6e
58 Conu , cocTaB, HOMEHKIIATypa bubmmorexa [TOK
https://m.edsoo.ru/00adaab8
59 XHUMHYECKHE CBOMCTBA OKCUIIOB bubmmorexa [IOK
https://m.edsoo.ru/00adac34
60 XHUMHYECKUE CBOMCTBA OCHOBAHUI bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 [lonyuenue u cBoiicTBa bubmmoreka [IOK
HEPacCTBOPUMBIX OCHOBAHUI https://m.edsoo.ru/00adaab9
62 XUMHUYECKHe CBOMCTBA KUCIOT bubmorexa HOK
https://m.edsoo.ru/00adae28
bubmuorexa [JOK
63 lonsmus 00 amoreproctn https://m.edSO(I)l.ru/OOadbOYG
64 XuMHdeckue CBOMCTBA COJIeH bubmorexa [IOK

https://m.edsoo.ru/00adb076
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Bbu6nuoreka [JOK

65 ['erHeTndeckas CBSA3b MEXKIy KilaccaMu https://m.edsoo.ru/00adbAgs
. bubmuorexa [JOK
06 (Obobmenre sHaRMH 10 Teme https://m.edsogru/OOadbSSC
[TpakTrueckas padotaNed
67 HccnenoBanue cBOHCTB
HEOPTaHWYECKHUX BEIIECTB
68 KonTtponbHast padora Ne 3
69 CocTtaB 1 BaxHeH1I1as bubmuorexa [JOK
XapaKTEepPUCTHUKA aToMa https://m.edsoo.ru/ff0d23dc
70 N30TOMNbI, XUMUYECKHUMA SJIEMEHT bubmorexa HOK
’ https://m.edsoo.ru/ff0d59e2
71 CocTosiHME AIEKTPOHOB B aTOME bubmmorexa LOK
https://m.edsoo.ru/ff0d2be8
72 CtpoeHue JIeKTPOHHBIX 000JI0UEK
73 CBolicTBa XMMUYECKUX DJIEMEHTOB B bubmuorexa [JOK
epuoax https://m.edsoo.ru/ff0d61c6
74 IIeproanueckuii 3aK0H U CUCTEMA B bubnuoreka [JOK
CBETE TEOPUU CTPOCHUS aTOMOB https://m.edsoo.ru/00ad9ch2
75 XapakTepucTHKa JIEMEHTA 110 bubanorexa HOK
MePUOIUYECKON TabIHIIe https://m.edsoo.ru/00ada342
76 Ornpenenenrie XMMUYECKOTO
3JIEMEHTA TI0 XapaKTePUCTUKE
77 BaneHnTHOE COCTOSTHUE U XUMUYECKHUE bubmuorexa [JOK
CBSI3H aTOMOB https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
8 Kosanenthas csse https://m.edsogru/ff0d664e
79 Ornpezenenne BUAOB CBSI3H 11O bu6mmoreka [IOK
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popmynam https://m.edsoo.ru/ff0d664e
80 HNonnas cBs3b
bubmunorexa [JOK
81 (TereHb OkHCICHIS https://m.edsogru/OOadaSZC
82 Kpucrannmaeckoe coctosiHue bubmmoreka [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d4dd0
83 KonTtponsHast paboraNe
84 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00ad9ch?2
85 Bunap! okucnureapHo- ) Bbu6nuoreka [JOK
BOCCTAHOBUTEIIbHBIX PEAKIUN https://m.edsoo.ru/00ad9cb?2
86 Cy1HocTh 1 Knaccm?mcaunﬂ bubanorexka HOK
XUMHYECKHUX PEaK Ul https://m.edsoo.ru/ff0dfee2
87 Pemenue 3amay
89 KonTtponsHas padora Ne
90 Bopopon anemeHT u npoctoe bubanorexa HOK
BEIIIECTBO https://m.edsoo.ru/ff0d59e2
91 XHUMHYECKHE CBOMCTBA BOJOpOIa bubmorexa LIOK
https://m.edso0.ru/00ad9ch?2
92 [TpakTuueckas padborta Ne5 bubmmoreka [JOK
[Tonydenue Bogopoia https://m.edsoo.ru/ff0d59e2
bubmuorexa [JOK
98 | Boma-okcmz Bonopoaa https://m.edSO(I)l.ru/fde4ddO
9 CBoiicTBa M IPUMEHEHUE BOJIBI bubmorexa LOK
https://m.edsoo.ru/ff0d4dd0
95 Pemenne 3ana4 M3y4eHHBIX THUIIOB
96 TectoBoe 3a1anue
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97 XapakTepucTuka cemeiicTsa 1 bubmmoreka [IOK
rajoreHoB https://m.edsoo.ru/ff0d4ddo
. bubmunorexa [JOK
%8 AMMITECKHE CBOHCTBA X10pa ! https://m.edsoo.ru/ff0d4ddo
99 [IpakTuyeckas padora Ne6
[Tonmy4yenue consiHON KUCIOTBI
bu6mmoreka [IOK
100 buonoruueckas posb rajJoreHoB https://m.edsoo.ru/00adas2c
101 O06o0011eHne 3HaHU IO TeMe
bu6mmoreka [IOK
102 XUMHS B HKIUSHH HEN0Beka https://m.edsoo.ru/ff0d210c
OBUIEE KOJIMYECTBO YACOB 102



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/ff0d210c

9 KUIIACC

KouunyecTBO 4acos JJIeKTPOHHbBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[lepuoauueckuii 3aK0OH.

1 Ilepuoanueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJIIEMECHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanust 1 HOMEHKJIAaTypa 1 bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMUYECKON CBSI3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpeHue u yrioyoieHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca

6 Knaccudukanmst Xumuaeckux 1 bubmunoreka LIOK
pEAKIHI MO pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
IloHsATHE O CKOPOCTH XUMUYECKON

7 eakquu. IloHATHE O TOMOT€HHBIX U 1 bubnnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.

but6mmoreka [IOK
8 @DakKTOpHI, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOH PCaKur U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoranuu. CuiabHbBIE U c1a0ble buGnnorexa [IOK
a HHATH. https://m.edso0.ru/00adcd68
AJICKTPOJIUTHI
11 HNouHbIe ypaBHEHUS peaKIIil bubnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnnorexa [IOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmorexa HOK
pe . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
Bbubmunoreka LIOK
14 II 7
OHATHE O THIPOJIHZE colen https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «Perenme dKCIepuMeHTAIILHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a4»
Kontponbnas padota No2 o teme
17 «DIIEKTPOJINTUYECKAS TUCCOLIMALINAS buGnnorexa [IOK
p a HHATHL https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/I‘IGCKIz/Ie CBI;ﬁCTBa Ha IIpUMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopona. CosnsiHast KUCIIOTa, Bu6muotexa [JOK



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

XMMHYECKHUE CBOMCTBA, IOJyYEHUE,
MIPUMEHEHHUE

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

[IpakTuueckas padora Ne 2 o reme

but6mmoreka [IOK

20 «ITomyyeHne COIIHON KUCIOTHI,
Y . N https://m.edsoo.ru/00ade348
U3y4YCHHE e€ CBOWCTB»
Boruncnenus mo ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIH OIUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO61mas XxapakTepuCTUKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
93 Haxoxnaenue cepsl 1 €€ coenMHEHNI Bubmuotexa [JOK
B [IpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUeE, bu6nuoreka [IOK
duznyecKre 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYecCKre U XUMUYECKUE CBOMCTBRA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
IMPUMCHCHUC
XUMHYECKUE peaklii, JexKallue B
OCHOBE IIPOMBIIIIJIEHHOTO CII0c00a
26 MOJTYyYE€HUSI CEPHON KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
97 Brruncnenue MaccoBoil 40JIM BBIXOJA bubmoreka [JOK
NPOIYKTa peakuuu https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCcTHKa dJIEMEHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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VA-rpynnsl. A30T, paclipocTpaHEeHHE
B IIpupo/ie, Gu3nvecKue u
XUMHUYECKHUE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

bubmunoreka LIOK

29 XHMUYCCKHE CBOMCTBA, IOIYyUYCHUE U
Y https://m.edso0.ru/00adf004
PUMEHCHHE
[IpakTrueckas padota Ne 3 o Teme
30 «ITomyyeHne aMmMuaKka, M3y4eHHUE €ro bubmorexa [JOK
N Y > 1Y https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas kucioTa, e€ Gu3nIecKue u bubmunoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHmii. XUMHYECKOE bubmorexa HOK
yAobp ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCIMHEHHUSIMHU a30Ta
®ocdop. Oxcun bhochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [JOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOTYICHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBbHBIX YI0OPECHUH. bubnmoreka [JOK
3arpsisHEHUE TPUPOTHON CpPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHNUE B

35 npu I()) e EHBI/II:IGCKI:/IG Y XUMHYECKUE bubnmorera LHOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yraeposa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHUYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsi3aHHBIE C OKcHIOoM yriaeposa (1V)

37 YronpHas KUCIOTa U €€ COTN bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydyeHune yrieKucioro rasa. Bu6muotexa [IOK
KauecTBenHnas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KAK O bubmmorexa T[OK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepoaa
40 Kpemnuii u ero coenunenus bubmmorexa T[OK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue

a1 AKCIIEPUMEHTAIBHBIX 3a/J1a4 110 TEME bu6nuoreka [IOK
«BaxHeine HeMeTauIbl U UX https://m.edsoo0.ru/00ae0bf2
COCTUHECHUS»

Kontponbnas padota Ne3 mo teme
42 «BaxxHele HeMeTauibl U UX bubmorexa [IOK
https://m.edso0.ru/00ae0el8
COCTUHECHUS»
OO6mas XxapakTepruCcTUKa XUMHUIECKUX
3JIEMEHTOB — METAJIIOB.

43 Merannu4deckas CBsI3b U bubnuoreka [JOK
METAJUTNYECKast KPUCTAJIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMUYCCKUN PSIT] bubmorexa [IOK

HaIPsHKEHUN METalIoB

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
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O61u1me crnocoObl MoTyueHUst
MmeTaiuioB. CruiaBel. Beluucienus mo

45 ABHEHUSIM XHUMHWYECKUX PEaKIAI bubnnorexa [IOK
yp PeaKiuH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
MPUMECH
46 [ToHsATHE O KOPPO3UH METAIIIOB buGnnorexa [IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 [enourpie MeTanb! https://m.edsoo.ru/00ael14b2
48 OKcCHUIBI M TUAPOKCUIBI HATPUS U Bbubmunoreka LIOK
Kaus https://m.edsoo.ru/00ael14b2
49 [llenouHo3eMeTbHBIC METAIIBI — bubmuoreka [{OK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxxueiimme coe fUHEHUS KAJIbIUS Bubmorexa HOK
A t https://m.edsoo.ru/00ael15e8
51 O000I1IIeHNE U CUCTEMATU3ALUS
3HAHUU
59 JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoreka [JOK
YCTPAaHEHHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTEL BOIBI M METOEI €€ bubnnorexa [IOK
| 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmunoreka LIOK
54 A i
JHOMUHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [{OK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUIBI U COJIN KCIIC3a

bubmunoreka LIOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNe U CHCTeMAaTH3aINS
3HAHUU
[TpakTuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«BaxHelmue MeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COCITMHEHUSD)
Boruncnenus mo ypaBHeHUSIM
XUMHUYECKHUX PEaKINii, eCI1 OANH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COJIEPKUT IpUMecH. Beruncienns https://m.edso0.ru/00ae1750
MacCOBOM J0JIM BBIXOJA IIPOJYKTa
peaxkuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «Baxueimme MeTaIbl ¥ UX
COETMHEHUS
63 BemiectBa u matepuansl B bu6nuoreka [IOK
MIOBCEIHEBHOU XU3HU YEI0BEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPY’KaOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubmmnoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01IeHHE 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNEe 1 bubnuoreka [JOK
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeMaTu3anus 3HaHUU

https://m.edsoo.ru/00adb33c
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PeszeprubIit ypok. O6001IeHNEe 1
crucTeMaTu3alurs 3HaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* Xumus, 9 kmacc/ ,Kysuernosa H.E., Tutosa .M., I'apa H.H. Akiinoneproe
obmectBo «M3narenbcTBo «lIpocBemienne»

» Xumusi, 8 kimacc/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Akunonepuoe
obmectBo «M3aatenbcTBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

* [ITaranoB M. A. « Ypoku xumun» 8 kiacc, M., «Benrana- I'pad», 2020r.

* OctpoymoB W.I" HacronbHas kaura yuurens xumuu 8xiace, M.: [Ipoda,
2021r.

» O0OpazoBarenbHas KoJuleKIs Xumusi (0a30BbIi Kypc) 8-9 kimacc-
(aneKkTpoHHBIN pecypce) ,« 1C» u nadboparopuu cUCTEM MyJIbTUMEINA

MapI TV.

* Buptyanbsnas nabopatopust (351eKTpoHHBIHN pecypc) 8-11kmacc

* 3yeBa M.B. KOHTpOJIbHBIE U TPOBEPOUYHBIE PAOOTHI IO XUMUU §-9 Kiacc
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

Hogas mikona. OHnaitH-1kosa noaArotoBku k EI'D o BceM npeameram.
Pexxum noctyna: https://educont.ru/

Hosgeriit nuck. Ludposas oOpazoBarenbHas miatgopma. YdeOHbIE MaTEpHaIbL
IUIS1 IEJAroroB U IKOJbHUKOB. IHTepakTUBHBIA KOHCTPYKTOpP YPOKOB U

ynpaxuaenuit. Pexxum nocryma: https://educont.ru/



https://educont.ru/

O6uako 3HaHu#. IHTEepakTUBHBIE YPOKHU U IIU(POBBIE JOMAIIIHUE 3a1aHMUS.

Pexxum noctyma: https://mwww.imumk.ru/
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