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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XHMMHH Ha YpPOBHE OCHOBHOTIO o0O1IEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMUH K peE3ylbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeabLHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (enepanbHOM paboueld MpOrpaMMel
BOCITUTAHUS U C YYETOM KOHUEMIIMHU MPEnoaaBaHusl yueOHOTO npeameTa « XuMus»
B 00pa30BaTeNIbHBIX opraHu3anusax Poccuiickoit deneparuu.

[Iporpamma 1o XuMuM [a€T MpEJCTaBICHUE O LENsAX, OOIIel CTpaTeruu
OoOy4eHHMs, BOCIHMTAHMS M pa3BUTUS OOyYarOUUMXCS CpPEICTBAMH Y4YEOHOIO
npeamera, yCTaHaBJIMBAET 00s13aTeNbHOE MIPEeIMETHOE COJZIEpKaHue,
MpeaycMaTpUBaeT paCIpeAesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pa3ienaM M TeMaMm MpPOrpaMMbl IO XHMHUH, OIpPEAETSCT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh  U3YYEHUS] XUMHM C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEM  O00ydYaroumuxcsi, OmNpenensieT BO3MOXKHOCTH TpeaMeTa  Jyis
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUsl, a TakKe TpeOOBaHUU K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHus MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH OOYYalolmerocs IO OCBOCHHIO
y4eOHOTO COJ/Iep)KaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHUS
00yy4aromierocsi, ero MpeACTaBICHUN O MAaTepPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOoJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIEHUIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHHS TI00ATbHBIX
npo0eM YCTOMYMBOTO pPAa3BUTHSA YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUYECKOM,
MUIIEBON U DKOJIOTMYECKOM O€30MMacHOCTH, MPOOJIEM 3IpaBOOXPAHCHUSI.

N3yyenue xumuu:

CIIOCOOCTBYET  peaji3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYphI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS] U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JIesITeIhbHOCTH,
OKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATLHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €MHCTBO MPUPO/IbI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyYarOlUXCs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUUYECKOE
oOpa3oBaHHe 00YJaIOMUXCS.

Jlanuble HampaBiieHUs B OOyYE€HUU XUMHUU O00ECIEeUMBArOTCS crenu(ukoit
collepkaHusi  ydeOHOTO  MpeaMeTa, KOTOpbIM  SBIAETCS  MEAarormyecku
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOW HAyKU XMMHH HA OMpPEEIEHHOM dTare e€
pa3BUTHA.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHM W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX [OHATHM
OPraHUYEeCKON XUMUH.

CtpykTypa coiep>kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ m3ydyeHuro. ConepkaHue CKIaAbIBAETCA U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOMN
peakiuu. OO0€ ATU CHUCTEMBI CTPYKTYpPHO OpPTraHU30BaHbl MO MPUHIUITY
MOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUECKUX MPEICTABICHUM
Pa3HOro YpOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dIEKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJIyYEHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMUYECKON COCTABISIONICH HAYyYHOU KAPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
MeTOoJaM TO3HaHUsI B Hayke. V3ydeHue XUMHHU TMPOUCXOJIUT C TPHUBICUYCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXalomui MHpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipn w3yyeHUn XuUMHHM TPOUCXOAUT (OPMHPOBAHME 3HAHUNW OCHOB
XUMHUYECKON HAyKH Kak OOJIAaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKOM
JEATEIIBHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XUMUYECKUX
3HaHUU — BaXHEUIIUX (aKTOB, MOHITUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JOCTYITHBIX 000OIICHWIA MHPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKu, B



OpUOOIIEHUH K HAy4YHBIM METOJaM IIO3HAHUS TMPH HM3YUYEHUU BEILIECTB U
XUMHUYECKUX peaklnid, B (GOPMUPOBAHUU U PA3BUTHH MMO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-MCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHUU TMpaBWJI O€30MacHOro oOpalleHHs C BEIIeCTBAaMHU B
MOBCEHEBHOM JKU3HU.

[Ipy M3ydeHMn XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs Ba)KHOE
3HaY€HHE MPUOOPENH TaKHUE LU, KaK:

— (GOopMHpOBaHHE WHTEIUIEKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YEeHMs] Ha CHCTEMAaTHYeCKOoe MpUOOLIEHUE
oOy4Jarommxcs K CaMOCTOSTEIbHOM IO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TMO3HaHUs, (POPMUPYIOMIMM MOTHBAIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUM, CTOCOOCTBYIOUIUX MPUOOPETEHUIO 00yJarOIUMHUCS
OIbITa Pa3HOOOpPA3HOM [EATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHMBEpPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUAOB JESTEIBHOCTH,

— (dopmupoBanue oOmel (QyHKIIMOHATFHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATh M OLICHUBATh SIBJICHMUS
OKPY’KaOIller0o MHUpPa, UCIONB3ys 3HAHUS M OMBIT, TOJYy4YEHHBbIE TPU W3YYCHHUU
XUMHH, TPUMEHATh WX TMpPH PEIICHUHW TMpoOJieM B TOBCETHEBHOW KHU3HU H
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUs [EHHOCTH XHMHUYECKUX 3HAHUN I BBIPAaOOTKH SKOJOTHYECKH
1eJIecCO00Pa3HOro TOBENEHUST B OBITY W TPYIOBOM JAESATENBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOI Cpebl;

—pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIOCOOHOCTEN K CaMOKOHTPOJIIO H
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOCHHSA OOIIEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPABICHHOCTH JaJbHEUIIEro
oOy4eHus.

OOmiee YUCIO YacoB, OTBEACHHBIX /IS HM3yYCHUS XWMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBiseT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJlell0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poilb XuMHM B KU3HU 4Y€IIOBEKA. XUMHUSA B CUCTEME HAYK.
Tena wm BemecTtBa. DHU3MYECKUE CBOWCTBA BELIECTB. ATPETaTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMECEH.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE HIEMEHThl. CHMBOJIBI XUMUYECKHX
aneMeHTOB. [IpocTbie U COXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢Gopmyna. BaleHTHOCT aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BewmecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocHTeNbHAs MOJEKYJSIpHAs Macca. MaccoBast 10 XMMHUYECKOTO JJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mosb. MonsipHas Mmacca. B3auMoCBsI3p KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuérel mo QopmMynam
XUMHUYECKUX COCIUHEHUN.

du3nyeckne U XMMUYECKUE SIBICHUSA. XUMUYECKas Peakluus U €€ NPU3HAKH.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XuUMUYeckue ypaBHeHus. Knaccudukanums
XUMUYECKUX PEaKIMil (COeAMHEHUS, PA3I0KEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON MMOCYJOW, NMpaBuWiIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OPYIOBAHUEM, U3YYCHHUE M OMHCAHHE
(Gu3NUecKuX CBOMCTB O00pa3loOB HEOPraHUYECKHX BEIIECTB, HAOIOJCHHE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCALMS BOJBI) MU XMMHUYECKHX (FOPEHUE CBEYM, NPOKAIWBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOW) SIBICHUH, HaOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUue THIPOKCUIa
menu (1) mpu HarpeBanum, B3auMoieiicTBUE xele3a ¢ pactBopom coiu meau (11),
U3y4eHHE CIOCOOOB pa3fesieHusl CMECEil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, NUCTULIALUSA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKU MMOBAPEHHOM
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PE3yJNbTaTOB  TMPOBEJEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JIaHHE MOJEJEeH MOJEeKyl
(ILIapoCTEepKHEBBIX).

Bakueiuye npeacTaBUTeIM HEOPraHMYeCKUX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucnopox — ajeMeHT U mpocToe
BelecTBo. HaxokneHue kuciopona B mpupone, (GU3MUECKHMe U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucinopona. CrocoOsbl



MOJIYYCHHUST KUCTOpoAa B J1abopaTOpud W MPOMBINIUIEHHOCTH. KpyroBopor
KHcIopoza B mpupoae. O30H — ajutoTporHas MOAU(PUKAIIHS KUCIOPOIa.

TernnoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TePMOXUMHYECKHE YypaBHEHUS,
DK30- M DHAOTEPMHUYECKUE pEakiuu. TOIIMBO: Yroib M MeETaH. 3arps3HECHHE
BO3]lyXa, YCUJICHHE MapHUKOBOTO 3(pdeKTa, pazpyiieHrne 030HOBOTO CIOs.

Bopopon — snemenT um mpocroe BemecTBO. HaxoxaeHue Bogopoaa B
npuposie, (U3MYECKHME M XUMHUYECKHUE CBONCTBA, MPUMEHEHHUE, CHOCOOBI
nonyyeHus. Kucnotsl u comnm.

MonsipHabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pactBopurens. PacTBOpSL
HacpilieHHbIe ¥ HEHACBIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Ji1 BEIIECTBa B PacTBOpPE. XUMHUUYECKUE CBOMCTBA BOJbL. OCHOBAHMSI.
Ponp pacTBOpoB B IpUpOJie U B KU3HU 4yeloBeKka. KpyroBopoT BOJIbI B IPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coenuuenuii. Okcuapl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromue (OCHOBHBbIC, KHCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpaszywonme. HoMenknatypa okcugoB. Du3nyeckrue M XUMUYECKHUE
CBOMCTBa OKCHJIOB. [loirydueHre OKCUI0B.

OcunoBanus. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHui. DPU3MUECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHMIA.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kucinot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonydyeHue KUcIor.

Comu. Homenknatypa cosieil. @u3ndeckue m XMMHUUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue comen.

['eHeTnUecKkas CBSA3b MEXKY KJIACCaMU HEOPTaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OMPEAECICHUE COICPKAHUSA KUCIOPOAa B BO3AYyXE, MOTyUYECHHUE,
coOupaHue, pacrmo3HaBaHWE M HW3YyUYCHHE CBOWCTB KHUCJIOpOAa, HAOJIOJICHHE
B3aUMOJICMCTBUS BELIECTB C KHUCIOPOAOM U YCIOBHSL BO3HMKHOBEHUS U
MpeKpamieHusi ropeHust (Mmokapa), O3HAKOMJIEHHE C 00pa3laMud OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpAaHHME, pACTO3HABAaHWE W W3yUYCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojencTBue Bojopoja ¢ okcuaom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEeOBaHWE OCOOCHHOCTEW PpACTBOPECHHS BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAIaMU
(HaTpyeM ©  KaubllMeM) (BO3MOXXHO  HCIIOJIb30BaHHUE BHUJEOMATEPHUAJIOB),



UCCIIeIOBaHHE O00pa3lloB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB,
HaOJI0/IeHNEe U3MEHEHHsI OKPaCKM MHAUKATOPOB B PacTBOpax KUCJOT U ILEJIOoYEid,
u3ydyeHue B3aumozeiicTBus okcuaa menu (IlI) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT C METaJUIaMH, PEAKUUH HEUTpaIu3allld, IOJyYEHHE HEPacTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJHOIO MeTajula APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCHEPUMEHTAJIBHBIX 3a/1ad M0 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKUX
COCTMHEHUI.

IHepuonuueckuit 3akoH u Ilepuoauyeckass cucCTeMa XHUMHYECKHUX
yiemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBHUTEIbHbIC PEAKIINH

[lepBble TOMBITKH KIACCU(DUKAUU XUMHUYECKUX 3ieMeHTOB. l[loHsTtne o
IPYNIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMEIbHbIE METaJUIbI,
rajJoreHbl, UHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCHUIBL.

[Tepronnueckuit 3akoH. [lepuoanueckas cuCTEMa XUMUYECKUX SJIEMEHTOB /JI.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOIHAsA  (OpMBI
[lepnognyeckon cucrembl xumudeckux aneMeHToB Jl. M. Menneneesa. [leproabl
u rpynnbl. DU3NYECKUM CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IIEpHUoja U
IPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000J0Ye€K aroMOB NepBbIX 20 XMMHYECKMX 3JIEMEHTOB
[Tepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA IO ero noyoxxeHuto B [leprnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYINaM U NEPUOIAM.

3nauenue [lepnognueckoro 3axoHa u [leproandyeckor CHCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTUA HAayKu W Ipaktuku. [[. M. MenneneeB — yd€Hbli u
rpaKJaHuH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJsipHass M HEMOJISIpHAsA) CBSA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHusa.  OKHUCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB UM HEMETAJIOB, B3aMMOJICHCTBUE
TMAPOKCHJA IMHKA C pacTBOpaMu KHCIOT W IIEJIOYEH, IMPOBEACHHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIUI
(ropenue, peakliiy pa3ioKeHHs, COETUHEHN).

Mesicnpeomemmunie ceéa3u



Peanu3zanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMUHM B 8§ Kjacce
OCYIIECTBIISIETCS. 4YE€pPEe3 HCMOJb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U TIOHATUM, SIBISIOMINXCS CUCTEMHBIMH JIJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LINKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAYYHBIN (akT, TMIOTEe3a, TeopHs,
3aKOH, aHalW3, CHHTE3, KiaccuuKaus, TePUOIUIHOCTh, HAOJI0ICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHHE, MOJIEIb, SIBIICHUE.

@usnka: Marepus, aToM, D>JIEKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKIHUJ,
M30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUNA 3apsl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MUECKHE BEIWYUHBI, AUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: ¢orocuntes, npixanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo U XMMH4YecKasi peakuusi

[lepnognuecknii 3axoH. Ilepuonnueckas cucTeMa XUMHUYECKUX IIEMEHTOB /.
. MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kalausl, KaJIbLUI U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHUEM »3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOEHHUEM MX aTOMOB.

CrtpoeHue BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IUYHBIM KjaccaM HEOPraHUYeCKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Krnaccudukaiys XuMUYeCKUX peakiiii 1Mo pa3IndHbIM MTpU3HaKaM (TI0 YUCITY
M COCTaBy YYacTBYIOIIUX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTENEHEW OKUCICHUS] XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOT€HHBIX U T'eTEePOTeHHBIX
peakuusx. llonsitue o xkaranuse. [lonsiTue o xumuueckoM paBHoBecHU. DAKTOPBHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW pEaKIUMU M TMOJOKEHUE XUMUYECKOTO
paBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIC  PEAKIUM,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBienue YpaBHEHHI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCIHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M JIUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHUJIAMHU
xuMmuieckoil csizu. Crenens aucconuanuu. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiun nonHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHUs peakuuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM W COJIW B CBET€ TMPEJACTABICHUN 00 DIEKTPOJUTHYECKOM
nuccounanv. KauectBeHHbIE peaklini Ha HOHBIL. [IoHATHE O THAPOIU3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEILIECTB — META/VIOB M HEMeETauioB (rpadura U anamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOMPOBOTHOCTH
pacTBOpPOB BEMIECTB, MpOLECCa JUCCOLUMAIMU KHCIOT, MICJIOYEeH U  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTe€pUalioB), TMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUST  peakuuit  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioKeHUs, COSAUHEHHUS), PACIIO3HABAHUE HEOPTraHUYECKHUX
BECIIECTB C I[IOMOIIBK) KAYECTBEHHBIX pEAaKIMA HAa HWOHBI, pEIICHUE
AKCHEPUMEHTAIBHBIX 33/1a4.

HeMmeTaJibl 1 X COeIMHEHUS

OOmast xapaktepuctuka TaloreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHue U (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHUYECKHE€ CBOMCTBA Ha TMpUMEPE  XJOpa
(B3auMOJEIICTBUE C MeETaUlaMHM, HEMETa/laMH, IlejioyaMu). XJIOPOBOIOPOI.
ConsiHast KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, MpuMeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHMU3M YeJOBeKa. BakHEHIHMe XJIOPUIbl U UX
HaXOXJCHHUE B MIPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue W (U3MUECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIIMKA KUCIOPOa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOpPOA, CTpoeHUE, (pU3nyecKkue u
XUMUYeCcKUe cBoMcTBa. OKCHIBI CEphbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass kuciota, (Qusnueckne W XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W ClHenupuieckue). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYCHHS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKUus Ha



cyiabdaT-uoH. HaxoxneHue cepbl U e€ COeIUHEHHN B mpupoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAKOIIEH Cpelbl COCIWHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHUS. A30T, PacHpOCTpPAHEHHE B MPUPO/IE,
(du3nuecKue U XUMHYECKHe cBoiicTBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro
duznyecKkrue u XMMHYECKUEe CBOMCTBA, OMy4YeHne U npuMenenue. Coim aMMOHMS,
ux pU3NUEeCcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakuus Ha
MOHBI aMMOHHMS. A30THAasl KHCIIOTa, €€ MoJydyeHue, (PU3NUeCKHe U XHUMUUYECKHE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kjlacca KHUCIOT M crneuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEH AaMMOHHMS B KAueCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COSTUHEHUIMU a30Ta
(KUCIIOTHBIE JTOXKIM, 3arpsi3HEHUE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
aJIoTpornHbele Moaupukauuu ¢gocdopa, Pu3NYeCKue U XUMUYECKUE CBOICTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKUE CBOWCTRA,
nosryuenue. Mcnonp3oBanue GpocharoB B KauecTBE MUHEPATbHBIX YIOOPEHUH.

OOmas xapakrepuctuka 3meMeHTOB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIEHMS.  YIVIEpOJd,  aJUIOTPOIHBIE
Moau(pUKalMM, pacHpoCTpaHEHHWE B MNpuUpoae, (U3MUECKUEe U XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHUE. DKOJIOTUYECKUE MpOOJIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumorteza 1nobanbHOrO MOTEIJICHUS KIMMAaTa, TapHUKOBBIN
addekr. YronpHas KuUciaoTa B €€ ColM, uX (PU3NYECKHe U XHUMHYECKHE CBOMCTBA,
NoJIydeHue U mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHayasibHbIe MOHATUS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, dTaHOJ, TIIMUEPUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HMCTOYHHMKK YTIAEBOAOPOAOB (yroyib, MNPUPOIHBINA Ta3, HEPTH),
OPOAYKTHl UX mepepaloTku (OEH3MH), UX pPOJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIECTBAaX: KUpax, OeNKax, yrieBojax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE €IUHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCTMHEHUN.

KpemHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJyYCHHE W
npumenenne. CoenuHeHus: KpeMHusi B mnpupozae. OOmume mnpeactaBieHus o0
okcusie kpemuus (1V) u xkpemaueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIUICHHOCTU. BakHeWIMe CTpOUTENbHbIE MaTEpHAJIbl: KEpaMUKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempl 6e30MacHOrO HCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM )KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 0Opa3I0B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI,
MPOBEICHNE KAaUEeCTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHL, OTpaxarolue (U3NUecKue U XUMHUYECKHE CBOMCTBa
raJlOr€HOB M WX COEIMHEHHHA (BO3MOYKHO HCIIOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJIOpHIOB (TaJOr€HUIO0B), O3HAKOMIIEHHE C
oOpasuiaMu ceppl M €€  CcoeAMHEHUSIMU  (BO3MOXHO  MCIIOJIb30BAaHUE
BUJICOMATEpHUAIIOB), HAOMIOIEHUE Tpolecca oOyriauBaHUs caxapa IoJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTBI, M3YYCHUE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEACHUE KAYECTBEHHON peakluy Ha Cyiab(ar-
VMOH U HaOJIOJEHHE IMpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX COEOAUHEHHH (BO3MOXKHO HCHOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (ochOopHBIX yA0oOpeHul, MoayyeHue,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB aMMHAaKa, IPOBEICHUE
KAUECTBEHHBIX PEAKUMU Ha MOH aMMOHHUS M (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX MPOTEKAaHUsl, B3aMMO/IEICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAHUE BUJICOMATEPHUAIIOB), U3y4eHHUe MozeIen
KPUCTAUIMYECKUX pEHIETOK anMasza, Tpaduta, QyiiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MPOTHUBOras3a, MoydeHue, cCoOOMpaHue, pacrio3HaBaHUE U H3yUEHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAUECTBEHHBIX PEaKIMi Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE [PU3HAKOB HMX INPOTEKaHWs, O3HAKOMIICHHE C
NPOAYKIMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, pEUIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHennme HeMeTaIIbl U X COSUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUU
ux nosiokeHus B llepuogmueckon cucreme xumudeckux osneMeHToB J[. .
MeHnneneeBa u cTpoeHuss aToMoB. CTpoeHHE METAIIOB. MeTajuinueckas CBA3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpspkeHu MetauioB. du3nyeckne U XMMUYECKHUE CBOMCTBA MeTauioB. O0riue
crocoObl MoylydeHuss MeTayioB. lloHATHE O KOpPpO3UM METAJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTYH, AIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY U TPOMBIIIICHHOCTH.

[Ilenounsie meTamnel: nosnoxeHue B llepuoanyeckon cucremMe XUMHAYECKHX
anemenToB JI. M. MenzaeneeBa, cTpoeHHe MX aTOMOB, HaXOXIEHUE B NPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCuabl U



TUIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHHne WENoYHBIX METAUIOB W  UX
COCIUHCHUM.

[[lenoyno3eMenbHble METaJUIbl MAarHUMl MW KajbllUi: MOJOXKEHHUE B
[Tepuomnueckont cucreMe xumuueckux 3neMeHToB [l. . MenneneeBa, ctpoeHne
MX aTOMOB, HaxX0XJAeHUE B TIpupoae. PU3NUECKUe U XUMUYECKHUE CBOMCTBA MAarHUS
U Kanblus. BaxkHeline coequHEHUS KalblUsi (OKCHI, THUIAPOKCHUI, COJIH).
XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMUHUN: TIoJI0’)keHuE B [leproanueckoi CUCTEME XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, cTpoeHHE aTtoma, HaxoxxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBAa OKCHIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMAYECKUX 3IEMEHTOB /I,
. MengeneeBa, CTpoeHHE aroma, HaxOXICHUE B Tmpuponae. PU3UYECKUE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMud METAJIOB U CIUIABOB, WX (PU3NYECKUMU
CBOMCTBAMH, M3y4YEHHE PE3yJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA
KaJIbIIUST W HATpus C BOJOM (BO3MOXXHO HCIOJIB30BAHUE BHUIEOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOILIECCA TOPEHUS KEJNE3a B KHUCIOPOJE
(BOBMOXHO  MCIIOJIb30BAHME  BHUIECOMATEPHUATIOB), MPHU3HAKOB  MPOTEKAHUS
KAQYECTBCHHBIX PEAaKIMN HA MOHBI: MAarHus, KaJbIUsl, aTllOMUHU, I[IMHKA, >KEJe3a
(1) u xene3a (1), meau (11), HaOMFOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HATpusl, Kalusg U KaIblUs (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIeIOBaHKE aM(POTEPHBIX CBOMCTB THIPOKCHIA AITFOMUHHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCTIEPUMEHTAIIBHBIX 3aJ1ad 10 Teme « Baxkneimme
METAaJIJIbl U UX COCIMHCHMUS.

XuMHA M OKpPYKAIOLIAA cpela

Bemectsa u Marepuasibl B IIOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObiTy. [lepBas momorrs npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karoulehd cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/IK). Ponp xuMun B pemieHn# 3K0JIOTHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepUajoB (CTEKJIO, CIUIABbI METALIOB, TOJUMEPHBIC
MaTepHabl).

Mescnpedmemmnuie céa3u



Peanuzanus MeXnmpeaIMeTHBIX CBsI3€d MpH W3YYeHMH XHMHUU B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pEe3 MCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 LIMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUSA: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIACCU(PUKALUUi, MEePUOJUYHOCTb, HAOIIOJEHUE,
IKCMIEPUMEHT, MOJEIMPOBAHUE, W3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIM
s peKT, TEXHOIOTHS, MaTEPHUAITHI.

dusuka: Mmarepus, aToOM, O3JIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIUJ,
U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsii, MPOBOIAHMKH,
NOJIyIPOBOJHUKH, JUAJEKTPUKU, (POTOIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CruiaBbl, (PU3MUECKHUE BEIMYUHBI, €AMHULIBI W3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CoNHIIE.

buonorusi: ¢ortocuHTes, nbIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHBIE BEIECTBA.

['eorpadus: armochepa, ruapochepa, MUHEpadbl, TOPHBIE TOPOJBI,
10JIE3HbIE UCKOIAaeMbl€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3ydbTaThl OCBOCHHSI MPOTPAMMbl OCHOBHOTO  OOIIETro
oOpa30BaHUs JOCTHUTAIOTCS B XOJI¢ OOYyYCHHs] XMMHUU B CIUHCTBE YYEOHOU W
BOCIIUTATENBHOUN JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUICKUMHU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMH B
oOlIeCTBE MpaBUJIaMU W HOpPMAaMHU IMOBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIMN 00YUYarOIINXCS.

JIuyHOCTHBIE  pe3yJbTaThl  OTpPaXalOT  TOTOBHOCTh  OOyYarommxcs
PYKOBOACTBOBATbCS CHUCTEMOW IO3UTUBHBIX LIEHHOCTHBIX OPUEHTAMUd W
pacIIMpEHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHUMAHUA 3HAYEHUS XUMHUYECKOW HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM HH(pOpMaLUEl O
MIEPEIOBBIX JOCTHKEHUAX U OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XUMMWH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpPa U OOIIECTBA;

2)rpamaaHCcKoOro BOCIIUTAHUSA:

IPEJCTABJICHUS] O COLMAIBHBIX HOPMax M IMPABUIIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIIENOBATEIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAESATEIBbHOCTU MpHU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEJIBHBIX 3a7a4, BBIMOJHECHUU XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
W B3aWMOIIOMOINM B TIPOIIECCE OTOM y4eOHOM [eATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEACHWE W TOCTYNKHM CBOUX TOBApUUIEH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUA MOCJIEACTBUI MOCTYIKOB;

3)IeHHOCTH HAYYHOI'0 MO3HAHUS !

MHPOBO33PEHYECKUE TIPEACTABIEHUSI O BEIIECTBE M XMUMUYECKOM pPEAKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH W COCTaBISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMUHU B IO3HAHUU 3THX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJbTYypbl, B TOM YHCIIE
HABBIKOB CaMOCTOSATENbHOM paboThl C Yy4E€OHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HWHOOPMAIMOHHBIX
TEXHOJIOTHUH;

WHTEpPEC K OOYyYCHHMIO W TO3HAHWIO, JIOOO03HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
NeSATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YeHHs B
JIaTbHEHIIIEM;

4)(popmupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE IMOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJIICHUS AIKOTOJIsI, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTU COOJIIOJICHUS TMpaBWwil O€30MacHOCTH TMpU  OOpAIICHUH C
XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM KU3HH;

5)Tpy10BOIr0 BOCIIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY U3YUYEHHUIO TPOQPECCUil U Tpyla pa3InyHOTO POJa,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS NPEJAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUAYAJILHONU TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHus ¢ YU4ETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrentHon npodecCuoHanbHON IeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMECHUH,
TOTOBHOCTh aalITUPOBATHCS B IPOPECCHOHATLHOM Cpejie;

6)3K0J10rN4eCKOro BOCIIMTAHMSA:

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHWE K TMPUPOJIE KaK HCTOYHUKY
JKW3HU Ha 3emJle, OCHOBE €€ CylIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3JI0POBbIO, OCO3HAHWE IIEHHOCTH COOJIOJICHUS
MpaBUJI 0€30MaCHOTO OBECHUSI MPU pabOTE C BELIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAOIIMX 3I0POBBIO U )KU3HH JIIOCH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TMOJydyaeMble TIPH U3yUYEeHUU XUMUH, NS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEW PUPOIHOU CPEIOH, ISl IMOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYpbl, OCO3HaHMS TJIOOQJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTel WX PEelICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCSI UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATbBI

B coctaBe MeTanpeAMETHBIX pE3yJIbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TIOHATHS (3aKOH, TEOpHs,
IMPUHITAT, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC MeiCcTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), KOTOpBIE OOECIEeUnBAOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornueckue JeiicTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHUYECKUX MOHATUN (BBIICIATh MX XapaKTEepHBIC
MPU3HAKU, yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSATHUSIMH), HCIIOJIB30BaTh
MOHATHUS JJI1 OOBSCHEHUS OTJICIbHBIX (DAKTOB W SBJICHUM, BEHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKUE PacCyXJeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSATH B TIPOILIECCE€ TMO3HAHUS TMOHATUS (TPEAMETHBIE U
METanpeIMETHBIC), CAUMBOJIUYECKHE (3HAKOBBIE) MOJICTH, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSEMbIC B XUMUU MOJCJIbHbBIE TTPEACTaBICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XMMHUYecKas (opMmyja U ypaBHCHHE
XUMHUUYECKON PEeaklM — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1a4, C YIETOM
ATUX MOJIEIBHBIX MPEJACTABICHUN BBIABISTL U XapaKTePU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBS3M U
MIPOTHUBOPEUMS B U3yYaEMBbIX IIPOIIeCcCax U SIBICHUSX.

ba3oBble nccienoBarebCKHe AeiiCTBUS .

YMEHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaye€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCcTBE OCHOBBI [JIsi (DOPMUpPOBAHUSI THUIOTE3bI IIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IIPOBEICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHE Ha0JIoJaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUSI, COCTABIIATh OTUYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH UHQPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIMTEpaTypa XUMHUYECKOTO COJEp)KaHUS, CIPaBOYHBIC
nocoOusi, pecypchl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MH(HOPMAIIHIO;



YMEHHE MPUMEHITh Pa3IUYHbIE METOAbl M 3alpOChl MPH MOUCKE U O0TOOpe
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX [JIs1 BBITOJHEHHS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
00JaCTM  MCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPOIl aKTUBHOT'O UCTIOJIb30BaHUS PA3JIMYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS HH(OPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJOKHBIMM CXEMaMH, JIUarpaMMamH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOU u
UCCIIEIOBATENIbCKON N1€ATENbHOCTH MH(MOPMALMIO O BIMSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepcaJIbHbIe YueOHbIe 1elCTBHUS:

yMEHUSl 3a/laBaTh BOMPOCHI (B XoJe auanora W (Wiu) JOUCKYCCHM) TIO
CyllecTBY  OOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  NIPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a]auH;

YMEHUSl  MPEICTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  [O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W HHUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALNIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOrO 3KCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpPHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEJOBATEIbCKOM  JEATEIbBHOCTH  NPH  PELICHUH
BO3HUKAIOIIMX MpoOJIeM Ha OCHOBE Yy4yéTa OOLIMX HHTEPECOB U COTJIACOBAHUS
no3unui (o0CyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbD», KOOPJAUHAIIMS
COBMECTHBIX JECHUCTBHMM, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOATENIBHO ONPEIEIATh UENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTh, BIOMPATh Hanbosee 3(pPEeKTUBHBIE CIIOCOOBI PEIICHUS YUYEOHBIX U
MO3HABATENIbHBIX 3a/1a4, CaMOCTOATENIbHO COCTABISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM aITOPUTM JCHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YyYETOM
MOJTy4YeHUS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCIIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IIPe1JIaraeMbl€ B YCIOBUH 33JIaHUN.

MNPEIMETHBIE PE3YJIBTATbBI

B coctaBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTEIbHOrO
COJICpKaHUsl, YCTAaHOBJIECHHOTO JaHHOM (QeaepanbHONl paboyeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI



NeucTBUl, crnenuuueckue Ui TpPEAMETHOW oOmacth  «XUMHS», BHUIBI
JEATeIbBHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HMHTEpHpETaIui,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOyuenus B 8 ki1acce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

e PpACKpBIBATHh CMBICJ OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JI€MEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKUCJICHHS, XMUMHUYECKAsl peakius, KiacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUS, PEAKIMU pPa3J0KEHUs, PEaKUUU 3aMENICHUs, PEaKIuu
oOMeHa, PK30- U PHJIOTEPMHUUECKHE PEAKIINH, TETJI0BON A (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWUTab, paguyc
aToMa, XUMHYECKas CBs3b, MOJSPHAS M HEMOJISIPHAS KOBAJIEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PAacCTBOpP, MACCOBasl JOJIs BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAICHUH;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY [Ji1 COCTaBlieHUs (opMyin
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCJEHHUS  JJEMEHTOB B  OWMHApHBIX  COCIMHEHMSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COCAUMHEHUN 0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€HTHAas U HWOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJMUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojiokeHus B I[lepuogauyeckoii cucreme,
3aKOHOB COXPAHEHHUsI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHA ABOTrapo;

e ONUCHIBATh W XapakTepuszoBaTh TabmmunHyto (opmy Ilepuognueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3iuyaTh TOHATHUSI «TJIaBHAs
noarpynna (A-rpynmna)» u «mododHas noarpymmna (b-rpynmna)», Maneie u
OonbIIFE TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabmue «llepuoamueckas cucremMa xumMudeckux odiemeHtoB JI. U.
MenneneeBa» € UYHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, o0Iee Yucio SIeKTPOHOB
U PaCTIPEICIICHHUE UX 10 SJICKTPOHHBIM CJIOSIM);

KJIaCCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HECOPTAaHUYECKUE BEIIECTBA,
XUMHUYECKUE peaKkiuu (MO YUCIYy M COCTaBy Yy4YaCTBYIOIIUX B peakluu
BEIIIECTB, M0 TETIOBOMY A (PeKTy);

XapakTepru30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPIKIasi OMHCAaHNE TIPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaALICHUNA B
Pa3TUYHBIX YCIIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJBSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »dJeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKITnH;

MPUMEHSATh OCHOBHBIC OIEPAIlUH MBICITUTEILHON JEATEILHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 00O0OIIEHHE, CHUCTEeMAaTU3aIMIo, KiIacCu(uKaiuio,
BBISIBJICHUE MPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIs1 M3y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMi, eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONIOACHWE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIeIoBaTh  MpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000PYJOBAaHMEM, a TaKXKe IMpaBujIaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHUIO W COOHMpaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJEW pacTBOPEHHOrO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIIOYEH U KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dhenondTanenH, METHIIOPAHXK U APYrue).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

packppIBaTh CMBICI OCHOBHBIX XUMHYECKHX TOHSTHM: XUMHUYECKHM
AJIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTh, JJEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHCJICHHUS, XUMUUECKasl PeaKIMsi, XUMUYECKasi CBSI3b, TETIIOBON 3PdeKT
peakuuu, MOJb, MOJISIDHBI  00BEM,  pPAacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, 3JIEKTPOJIMTHYECKAS JUCCOLMALNS, PEAKUUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble U



HEOoOpaTUMBbIE peaKlUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
ATOTPOTHsA, aM(POTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKUuu, MPENeiabHO JOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUUA U
MPUMEHSTh 3TU TOHATHUS IPYU ONMCAHUH BEUIECTB U UX MPEBPALLCHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJIi COCTaBleHUs (Qopmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENEIISITh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJacCy COEIMHEHUU 1o ¢opmysaMm, BHUII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, MeETalInueckasi) B HEOPraHMYECKUX
COCIMHEHUSX, 3aps] MOHA M0 XUMHYECKON (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAaX HEOPTraHWYECKUX COCIUHEHUH, TUI KPUCTAIMUYECKOMN
PELIETKNA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
TabauuyHyo Gopmy llepuoandeckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg noArpynmna (A-rpynma)» M «modoyHas
noarpynmna (b-rpymnma)», maneie u OoJsbllIM€ TEPHUOJBI, COOTHOCHUTH
0003Ha4YCHUsS, KOTOpPbIE MMECIOTCS B TIEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, oOOIlee YHUCIO DJIEKTPOHOB U
pacmpenieieHue HMX TO0 JJICKTPOHHBIM  CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npejenax MaJlblX MEPUOJIOB U TJIaBHBIX MOJATPYIN C YYETOM CTPOCHUS UX
aTOMOB,;

KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHEe XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAsA ONHUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIIUM;

COCTaBIISAITh YPAaBHEHUSI AJIEKTPOIUTHUYECKOM JHUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEU, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUHN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBHUSIX;

BBIYKCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO Macchl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »dJeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKITnu;

coON0JaTh  MpaBuja  MOJIB30BAHUSA  XMMHUYECKOW  MOCYyIOM U
7abopaTopHBIM  000pYy/IOBaHHEM, a TakKe IMpaBuia OOpalieHus: C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHUIO W COOWpaHHUIO
ra3o000pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIWUH, TOATBEPKIAIOMNEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMyTEM XJIOPUII-, OPOMU/I-,
uonun-, kapbonart-, ¢ocdar-, cuiaHMkar-, cyiabdar-, THAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJLIOB, MPUCYTCTBYIOIIHE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JEATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIluI0, BBISBICHUC
MPUYUHHO-CJIEICTBEHHBIX CBA3EH — MJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HAOJFOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEealbHBIN W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

Koan4yecTBo4acoB
HanmeHoBaHHMepa31e/I0B H TEMIIPOIPaMMBI DJIeKTpOHHBIe (LM (POBbIE)
Ne n/n Beero Kontp.  Ilpakr. o0pa3oBaTebHbIEPECYPCHI
Pao. pad
Pasznea 1.IlepBoHavyaibHbIeXUMHYECKUETIOHSITUS
11 XHUMHS — BaKHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU ESITEILHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
1.2 BemectBa 1 xuMuueckuepeaxkimu 15 https://m.edsoo.ru/7f41837¢
Hroromnopazaeny 20
Pa3znen 2.BaxHeiilme npeacTABUTEIM HEOPTaHUYECKUX BellleCTB
bubnunoreka [JOK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 1 https://m.eds0.ru/7f41837¢
bu6mmoteka [IOK
2.2 Bomopon.Ilonsitie o KucioTax u comsx 8 1 https://m.edsoo.ru/7f41837¢
bu6nmorexa LIOK
2.3 Bona. Pacteopsl. [ToHsiTHE 00 OCHOBaHMSIX 5 1 https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COECIMHEHUI 11 bubmoreika HOK
' https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Pasnen 3.11epuoanyeckuii 3akoH u [lepuoguveckasi cucrema xumnueckux 3jemMeHToB Jl. U. MenaeneeBa. CTpoeHHeaTOMOB.
XumuyeckasicBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIEPEeAKIIUU

[Tepuonuueckuii 3akoH u [leprnoanueckas cucrema
3.1 xuMHu4ueckux sementoB J[. . Menaene-ea 7 Bubmorexa ITOK
' T A ) https://m.edso0.ru/7f41837c
Crpoenunearoma
39 Xumudeckas ¢Bsi3b. OKHCIHTEILHO-BOCCTAHOBUTEILHBIS 8 1 bubmuoreka [{OK
' peakiuu https://m.edsoo.ru/7f41837c
bu6nunorexa LIOK
Hroro mo pasneny 15 https://m.edso0.ru/7f41837c
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PesepBHoe Bpems

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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https://m.edsoo.ru/7f41837c

9 KJIACC

Ne KoauuyecTBouacoB
HaumeHoBaHuepasaeioB U

n/ Konrp. IIpakr. JaexkTpoHHbIe (HU(poBHIe) 00pa3oBaTeIbHbIEPECYPCHI
TEMIIPOIrPpaMMbI Bcero

n Pao. Pa6.

Pa3nes 1.BemecTBo U XuMH4YecKHe peaKkuu

[ToBTOpeHME U yriTyOJICHHE 3HAHUT

11 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIelioB Kypca § Kiacca
O
1.2 CHOBHBICIAROHOMEPHOCTHXIMITACCK 4 Bu6miorexa [IOK https://m.eds0o.ru/7f41a636
UXPeaKIHid
C) .
1.3 JICKTPOITHACCRAS IMCCONHat 8 1 1 | BuGmorexa LIOK https://m.edsoo.ru/7f41a636
XHUMUYECKUE PEAKIIUU B PACTBOPAX
Hroromnopazaeny 17
Pa3nen 2.HemeTa/uibl M X COEIMHEHUSA
06
2.1 Tl XapAKTCPHCTIIG XUMITIECIX 4 1 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6mrast XapakTepruCTUKa XUMUYECKHIX
2.2 anemenToB VIA-rpynmnsl. Cepa u 6 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a636

eEcoeIMHECHUS

OO1m1ast xapaKTepUCTHKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, 7 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
dhochop 1 ux coenMHEHHS

OO1m1ast xapaKTepUCTHKA XUMUYECKHX
2.4 aneMeHToB |V A-rpynnsl. Yriepoa u 8 0 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTUHEHUS

Hroromopasaery 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Pa3zgen 3.MeTa/JIbI M X COCAUHECHUSA

3.1 OO01IMeCBONICTBAMETAILIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
B .
3.2 WIHCHILHIE METAILTBL 11X 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
COEIMHEHN
Hroronopazneny 20

Paznen 4.Xumus 1 oKpy:kamomas cpeia

B
4.1 CIECTRA 1 MATCPHAIIEL B KUSHH 3 Bu6miorexa [JOK https://m.eds0o.ru/7f41a636
YeIoBeKa
Uroronopasaeny 3
PesepBHOEBpeMs 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoanuyecTBO4acoB JlaTa
Ne JIeKTPOHHBbIeNU(POoBHICOOpa3
Temaypoka Kontp. Ilpakr.  Ilnan daxr
n/n Bcero oBaTeJIbHbIEpPeCypPChl
padoTrel  padoTHhI
1 [Ipenmer xumuun. Ponp XuMuu B KU3HU 1 BuGmiorexa [IOK
yenoBeka. Tena u BelecTBa
2 [TousTHE O METOMAX O3HAHUSA B XUMUUA 1 bu6nunorexa LIOK
[IpakTuyeckas pabora Ne 1 «IIpaBuna
5 6 N
3 paboThl B 1a00paTOpUU U MPUEMBI 1 BuGmorexa LOK
oOpareHus ¢ 1abopaTopHbIM
000pyIOBaHUEM
4 UYucTelie BemecTna UH cmecu. CiocoOb1 1 Bumorexa LIOK
pasneneHus cMecen
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
A N PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH NOBApEHHOM COJIN)»
bubnmorexa LIOK
A 1
6 TOMBI M MOJICICITH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AJIEMEHTbhI. 3HAKU 1 bubnuoreka [{OK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u caoXXHBICBEIECTBA 1 bubmorexa OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIpPHOCYUEHUE 1 bubmmorexa [JOK
SEIPROEIE https://m.eds00.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB. 1 bubnmnorexa [JOK
Xumuueckasi popmya. https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae

BaneHTHOCThaTOMOBXUMUUECKUXDIIEME
HTOB

OrHOCUTEIbHAA aTOMHAs Macca.

bu6nmoreka [IOK

11
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubnunorexa LIOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoauuectBo BemecTBa. MoJb. bubnunoreka LIOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [{OK
XuMHU4YECKask peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBUs MPOTEKAHUS bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0o.ru/ff0d3b88
BrrunciieHust KoJimuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHECHUSIM XUMHYICCKHX bubmorexa [JOK
B N yp https://m.edsoo.ru/ff0d5708
peakui
Knaccudukanus XuMH4eCKUX peakiuii
18 (coenMHEHUs, PA3NOKECHUS bubmmorexa [JOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — Y4Y€HBIM-
19 SHIMKIIONEIUCT 0606yq CHHUE U bubsmorexa [TOK
H AHCT: IVH https://m.edsoo.ru/ff0d40c4
CHCTeMaTU3allisI3HaAHUI
[ToBTOpEHME M cCUCTEMATU3AIMS 3HAHUI
20 1o Teme «BelecTBa 1 XUMHYECKHE bubmmorexa TIOK
https://m.edsoo.ru/ff0d4290
peaKIum
91 Boznyx — cmecsk razos. CoctaB bubmuoteka [IOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

duszndyeckre U XUMHUYECKIE CBOMCTBA

22 KHCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [IOK
poAa (peattt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsTueodbokcuax
CriocoOblI MOTy4YEeHHS KHCIIOpO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa LOK
PaTop P ' https://m.edsoo.ru/ff0d497a
[TpuMeHeHneKHrCIopoIa
TennoBoii 3pPeKT XMMUIECKOI
PEaKIIMH, IIOHATHE O bubnunoreka LIOK
24
TEPMOXHUMHYECKOM YPaBHEHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKIIUIX
TormuBo (He(Th, YroiIb U METaH).
25 3ar }ISHeI-EI/qu];OB . a, CIIOCOOBI 2:1"0 bubmorexa [IOK
p AYXd, https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
[IpakTuueckas padora Ne 3 o reme
26 «[lonmydyenne u coOupaHue Kuciaopoaa bubmmorexa [JOK
i N P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubmuoteka [IOK
BemecTBo. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4ddo
78 du3nvecKkue U XMMUYECKUE CBOMCTBA bu6mmoteka [IOK
BoJopoaa. [IpumenenneBonopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka IIOK
29 II
OIPITHE O KHCHOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI 1oTydeHust BOAOPO/Ia B bubnuotexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 o Teme
bu6nunorexa LIOK
31 «Ilonmydenne u coOupanue BoI0PO/a,

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubnunoreka LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienusa o0béMa, KOJIHYECTBa
33 BEII[ECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
. n Y https://m.edso0.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brraucnenns o005EMOB Ta30B 10
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTRA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubnuorexa [{OK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachimeHHbIe
37 Y HEHACBILIEHHBIE pacTBOPBL. MaccoBas bubmmorexa [JOK
5 P Pl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroBiieHne pacTBOpOB C bubnuorexa [IOK
onpeAcNIEHHON MacCOBOU 101EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 [ToBTOpEeHME U cUcTEMAaTU3aLUs 3HAHUI bubnmnoreka HOK
no teme «Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCudUKaIms, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHsI: cOCTaB, Kinaccuduxarms, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XMuMHYECKHE CBOMCTBA

bubnunoreka LIOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 cnocof(ibII) OJI )CHI/I}I XHMHquKne buGnuorexa [IOK
N i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTrueckast padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas cBsi3b MKy KilaccaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubnunorexa LIOK
49 O0001IeHNEe U cUCTEMAaTH3AllAI3HAHNI
B & https://m.edsoo.ru/00ad9ch?
[ToBTOpEHUE U cUCTEMATH3AIMS 3HAHUI
50 1o TeMe "OCHOBHBIE KIACCHI bubnmorexa [JOK
. https://m.eds00.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
[IepBBle MOMBITKY KiIacCU(PUKALTHN
51 XI/II\I/)[I/I‘ICCKI/IX JJIEMEHTOB ?Iomm&e 0 bubnmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[lepuoauueckuii 3aK0H U
52 [lepnognueckas cucTeMa XUMHUYECKAX bubnnotexa LOK
p https://m.edsoo.ru/00ada52c
anemeHToB /1. . MeneneeBa
bubmunoreka IHOK
53 [Tepuo b1, TPYIITBI, TOATPYIIITHI nbnuorexa I

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubnunoreka LIOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIIEKTPOHHBIX 000I0UYECK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6hc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KCHUIO B bubmmorexa [IOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3akoHa JIst
57 pa3BUTHSA HAyKU U npakTuku. /1. 1. bubnuorexa [IOK
MeHeneeB — y4€HbIN, IEAAror U https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIEKTPOOTPULIATEIBHOCTBATOMOBXUMHU bu6mmoteka [JOK
YECKUXAJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
59 HoHHaAXHMIHECKAACBA3D https://m.edsoo.ru/00adac34
60 KoBajleHTHAANOIAPHAAXUMUYECKASCBS bubnmnoreka HOK
35 https://m.edsoo.ru/00adaab8
61 KoBasieHTHasTHENOIAPHASX UMUYECKASIC bubnmnoreka [JOK
BSI3b https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 CrenenrorHenenia https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO- bubmuoreka [{OK
BOCCTAHOBUTEIIbHBIEPEAKLIUU https://m.edso0.ru/00adb076
64 OKuUCIUTENU U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edso0.ru/00adb076
65 HrorosasikoHTposbHasipaboTa Bubmuotexa [JOK



https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O600ICHHE 1 1 bubnmoreka [JOK
CHCTEMaTU3alusl 3HaHUH https://m.edsoo.ru/00adb33c
67 PeseprHblit ypok. O6o0mIeHNE U 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9cb?
68 PesepBHbIil ypok. O6001ICHNE U 1 bubnmnoreka HOK
cUCTEMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

aTan3yuyeHust
KounuecrBoyacos A Y
Ne DJIeKTPOHHBICIH
Temaypoka Kon. P
n/n Bce - ¢pposricoOpa3oBa
pak.
ro TeJIbHbIEPeCypChl
Pag.  Pao. peayp
Ilepuonnueckuii 3akoH. [lepuoauueckas bu6mmoreka [IOK
1 CHCTEeMa XUMHYECKUX saeMeHToB J]. H. 1 https://m.eds00.ru/0
Menneneena Oadb59e
. bu6mmoreka [IOK
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB 1 htgps./jim edsoo.0u/0
PEBIX TpExX HiepHoa 0adb6h6
b K
Knaccudukanus u HOMeHKIaTypa nomotexa O
3 I ——— 1 https://m.edsoo.ru/0
P B Oadb7e2
. bu6mmoreka [JOK
Buibl XUMUYECKOW CBSI3M U TUIIBI
4 COHCTALIIIECKIX DEMETOK 1 https://m.edso0.ru/0
p p Oadbac6
KonTtponbhas padora Nel no treme
5 «[ToBTOpEHUE U yri1yOieHNe 3HaHUIl OCHOBHBIX 1 1
pa3zienoB Kypca 8 Kiaccay
Knaccudukanus XuMHUYECKUX PEaKIIHii 10 bubmorexa HOK
6 S 1 https://m.edso0.ru/0
P P Oadhbch0
[ToHsiTHE O CKOPOCTH XMMUYECKON pEAKIIUH. bubamnoreka [IOK
7 IIoHsATHE O TOMOTE€HHBIX M T€TEPOTE€HHBIX 1 https://m.edso0.ru/0
peaknuax Oadbe9a
8 [TonsTHE O XUMHUYECKOM PAaBHOBECHH. 1 bubnuoreka [IOK



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

@DakTOpPBI, BIUAIOIINE HA CKOPOCTh XMMHUYECKOMN
pEeaKuy U MOJI0KECHUE XMMHYECKOT O
paBHOBECHS

https://m.edsoo.ru/0
Oadc28c

bubmuoreka [JOK
9 OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBICPEAKIINHI https://m.edsoo.ru/0
Oadcade
. bu6mmoreka [IOK
Teopus SAEKTPOIUTUYECKON JTUCCOIHAITIH.
10 C 5 https://m.edsoo.ru/0
WUJIBHBIC B CJIA0BIC AJICKTPOJIUTHI 0adcdss
bubmuorexa [JOK
11 HoHHbBIEypaBHEHUAPEAKIIAN https://m.edso0.ru/0
0add448
XuUMHUYECKHEe CBOMCTBA KUCIOT M OCHOBAaHHUM B bubmuorexa [JOK
12 CBETE MPEACTABICHUIN 00 AJIEKTPOIUTHICCKOM https://m.edso0.ru/0
AUCCOUUAIUN 0add5d8
XuMHU4YeCcKrue CBOMCTBA COJICH B CBETE bubmuoreka [JOK
13 MpEJICTaBICHUH 00 IEKTPOIUTUYECKOU https://m.edsoo.ru/0
AUCCOLMALINH 0Oadd8b2
bu6mmoreka [IOK
14 [TonsTe o ruaponusecosne https://m.edsoo.ru/0
0add9d4
bu6mmoreka [JOK
15 O0001eHne U cucTeMaTH3aUI3HAHUI https://m.edso0.ru/0
Oaddd12
bu6muoreka [JOK
[Ipaktruaeckas padota Ne 1. «Pemenne
16 P p https://m.edso0.ru/0
AKCIIEPUMEHTAITLHBIX 33729 0addbfa
17 IToBTOpEHME M cUcTeMaTU3alUs 3HAHUI O bu6mmorexa [IOK

TeMe «IJEKTPOIUTHIECKAs TUCCOIIUAIIHS.

https://m.edsoo.ru/0
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addec0

XVMMHUYECKUEPEAKIINM B paCTBOpPaxX»

OaddecO

OO61mas xapakTepuCcTHKa raJoreHOB.

bu6mmoreka [IOK

18 XUMHYECKHE CBOWCTBA HA MPUMEpE XJI0pa ttps/im.edsoo. o
DUMEPE 0P Oaddfe?
Xnopoonopos. CoistHas KUCIO0Ta, XUMUYECKHE bubmorexa HOK
19 CBO¥ICTBA, MO . CHUE, TI I/IMeHeHI/I’e hitps.//m.ds00.1/0
’ 4 1P Oadel104
[IpakTuueckas padora Ne 2 o reme bubnuoreka [IOK
20 «ITonydeHue COITHON KUCTOTHI, U3YUEHHE €€ https://m.edso0.ru/0
CBOWCTB» Oade348
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX bubnmnoreka [JOK
21 peaKIui, eciiv OVH U3 PEarcHTOB JaH B https://m.edso0.ru/0
N30BITKE 0ade488
OO0was xapakrepucTHKa 31eMeHToB VIA- bubmorexa LHOK
22 COVIIILL https://m.edso0.ru/0
by Oade64a
AnnoTponHbie MOIU(UKALIUY CEPHI. bubnuotexa [JOK
23 HaxoxneHnue cepsl 1 €€ COeIMHEHUN B https://m.edso0.ru/0
npupojie. XuMHUYECKUECBOWCTBACEPHI Oade64a
CepoBonopoj, cTpoeHue, (pu3ndeckne u bubmorexa [JOK
24 MIeCKIe C,BOﬁCTBa ’ https://m.edso0.ru/0
0Oade802
Oxcunpl cepbl. CepHast KMCII0Ta, (pU3HUECKUe U bubmorexa LHOK
25 . ’ https://m.edso0.ru/0
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
Oadea28
XUMHYECKUE peakllny, JIexKallue B OCHOBE
. bu6muoreka [JOK
IIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs CEPHOM
26 https://m.edso0.ru/0

KHCIIOTBI.
XUMHYecKoe3arpsi3HEeHNEOKPYKaroIIecpe1bIco

Oadec8a
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CAMHCHUAMUCCPDBL

Brrancnenune maccoBoit J0JIM BbIXO/Jla ITPOJYKTa

bu6mmoreka [IOK

27 AL https://m.edso0.ru/0
peartt Oadec8a
OO0m1as XxapakTepucTUKa 3J1eMeHTOB VA- bubmmoreka [JOK
28 rpynmsl. A30T, paCOpOCTPAHEHUE B PUPOJIE, https://m.edsoo.ru/0
bu3HYEeCKHe U XUMHUYECKHUE CBONCTBA Oadeeab
AMMUak, ero Gu3nIecKue U XUMUICCKUE bubmmorexa [JOK
29 CBOﬁCTBE’l HOJTyYEHHE U TPUMEHEHHUE https: //im.eds00. 1L
- TTOIYH p 0adf004
[Tpaktuyeckas padora Ne 3 o Teme bubmorexa LHOK
30 «[Tony4yenne aMMuaka, U3y4eHHUe €ro CBOMCTB https i dso0. i
v dach 0adf180
N bu6mmoreka [IOK
A3oTHas KucioTa, e€ husndeckue u
31 UMIECKIE CRONCTEA https://m.edso0.ru/0
0adf306
Hcnonb30BaHue HUTPATOB U COJICH aMMOHHSI B
KaueCcTBE MHUHEPAIbHBIX yI00peHUi bubmorexa [JOK
32 s https://m.edsoo.ru/0
XUMHYecKoe3arpsi3HEHUEOKPYKAIOIIeHCPEABICO 0adf518
SMHCHUSIMHA30Ta
®dochop. Oxeun dhocdopa (V) u pochopuas bubmmoreka [JOK
33 KHCIIO0Ta, (U3NYECKHE U XUMUUYECKHE CBOMCTBRA, https://m.edsoo.ru/0
MOJIy4YEHHE Oadf68a
Hcnonb3oBanue pocharoB B kauecTBe bubnmnoreka [JOK
34 MHUHEpaJIbHBIX Y100pCHUH. https://m.edsoo.ru/0
3arpsizHeHuenpupoIHoicpeapihochaTamu Oadfc20
Yrnepon, pacupocTpaHeHue B MPUPOIE bubmorexa [JOK
35 ’ ’ https://m.edsoo.ru/0

(I)I/I3I/I‘{CCKI/IC 1 XUMHYECKHE CBOMCTBA

0adfd9c
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Oxkcupel yraepoaa, ux Gpusudeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTMUYECKUE

bu6mmoreka [IOK

36 0 CBSI3aHHBIE C OKCHIOM yIJIEpOIa fttps://im.ds0. 00
poOJIEMBI, JAOM YIJICPOL Oadfebe
(V)
bubmuoreka [JOK
37 VYronbHas KUCI0Ta U € COH https://m.edso00.ru/0
0ae006¢
[IpakTuueckas padora Ne 4 o reme bubnunoreka [IOK
38 "TTomrydenue yriekuciioro raza. KauectBeHHas https://m.edsoo.ru/0
peakius Ha KapOoHaT-uoH" 0ae027e
bubmuorexa [JOK
[TepBOoHaYaIbHBIE MTOHATHS 00 OPTrAaHHYECKUX
39 https://m.edsoo.ru/0
BEIIeCTBaX KaK O COCUHEHHX yriepoaa 0ae0546
bubmuorexa [JOK
40 KpeMmuuii u erocoearnenus https://m.edso0.ru/0
0ae080a
[IpakTuueckas padbora Ne 5. Pemenue bubnuoreka [IOK
41 JKCHEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edso0.ru/0
«Baxkneimme HeMeTaIbl U UX COSAMHEHUS 0ae0bf2
bu6mmoreka [IOK
KontponbHas padota Ne3 no teme
42 p . p https://m.edsoo.ru/0
«Baxkneimme HeMeTaIbl U UX COSAMHEHUS
Oae0el8
OO01mas xapakTepUCTHKA XUMUYECKUX
bu6mmoreka [IOK
3JIEMEHTOB — METaJIOB. MeTajuinueckas CBsI3b
43 . https://m.edso00.ru/0
U METAJUTHUECKAast KPUCTAILTUIECKAsl pEIIéTKa. 0ae103e
DU3NYECKUECBOMCTBAMETAIIIOB
XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubnuorexa [JOK
44 DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUI https://m.eds00.ru/0

MCETAIJIOB

0aell56
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OO0mmue criocoObl MOTYyYeHUST METAJLIOB.
CruiaBbl. BerauciieHust o ypaBHEHUSIM

bu6mmoreka [IOK

45 . https://m.edso0o.ru/0
XUMUYECKHUX PEaKIUi, €CITM OJIUH U3 PEarcHTOB 0261156
COJICPXKUT TIPUMECH

bubmuoreka [JOK
46 [TonsiTHE O KOPPO3UUMETAIIIIOB https://m.edso0.ru/0

0ael278

bubmuorexa [JOK

47 IlemouHbIEMETAILITBI https://m.edso00.ru/0

Oael4b2
bubmuorexa [JOK

48 OKcuabl U THAPOKCUIBI HATPUS U KAJTHSI https://m.edso00.ru/0

Oael4b2
[IlenoyHO3eMENBHBIE METAILTBI — KAJbLIUN 1 bubmorexa LOK

49 . https://m.edso0.ru/0
MaTHIH Oael5e8

bu6mmoreka [IOK

50 Baxuerimmecoe TMHEHUSKATbIIUS https://m.edso00.ru/0

Oael5e8
51 O0001eHne U cucTeEMaTH3aUI3HAHUI
bu6nmoreka [JOK
52 JKécTtkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHUSI https://m.edso0o.ru/0
0ae1886
[IpakTuueckas padora Ne 6 o reme bubmorexa LHOK
53 ke ) " https://m.edso0.ru/0
€CTKOCTBh BOJIbI U METOJIBbI €€ YCTPaHECHHS 0aelae8
bu6mmoreka [IOK
54 AMoMUHUN https://m.edso00.ru/0

Oaelcb4
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bubmuorexa [JOK

55 AmdoTepHbIe CBOICTBA OKCHIA U THIPOKCHIA https://m.edso0.ru/0
Oaelc64
bubmuoreka [JOK

56 Kenezo https://m.edso0o.ru/0
0aeld86

Oxcuppl, rupoxkcubl U conu xxenesa (1) u bubmorexa HOK

57 one (’I in https://m.eds00.ru/0

renesa 0ae35e6

58 O00011IeHNE U CUCTEMATHU3AUI3HAHUI

[IpakTrueckast pabora Ne 7. Pemenue bubnuoreka [IOK

59 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/0
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