


[Iporpamma 1o XMMUHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUsI COCTaBJIEHa Ha OCHOBE TPeOOBaHUH K
pe3yimpTaTaM  OCBOCHHS OCHOBHOH  00pa3oBaTelIbHOH MpOrpaMMbl  OCHOBHOTO  oO0miero  o0Opa3oBaHUS,
npexcrasieHHbix B PI'OC OO0, a Takxke Ha ocHOBe (enepalibHOIM paboueil mporpaMMbl BOCIIMTAHUS U C YIETOM
KOHIICTIIMN TPENoJaBaHrs y4eOHOTo mpenMeTa «XWMHS» B 00pa3oBaTeNbHBIX OpPraHM3alusaX Poccuiickoit
Denepanuu.

[Iporpamma mo XuMuM Ja&T MpEACTaBICHHE O IEJX, 00Mel cTparerni 00ydeHHs, BOCIIUTAHUS W Pa3BUTHUS
00y4aroIuXCcsi CpeICTBaMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBaeT 00s3aTelbHOE MPEJAMETHOE COAEpXKaHUeE,
MpeIyCMaTpUBACT PaclpelesieHHe €ro Mo KilaccaM U CTPYKTypHUpOBaHHWE IO pa3liesiaM M TeMaM IpOTrpaMMBI IO
XMMHUH, OINpeNesieT KOJMYECTBEHHbIE M KayeCTBEHHBIE XapPAaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO
MTOCTIEIOBATEIHPHOCTD N3YUEHHS XHMHH C YIETOM MEKITPEAMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JJOTUKH yI4eOHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OOYyYalomMXcs, OIpeneNsieT BO3MOXKHOCTH TIpeaMera Uil pealn3anui
TpeOOBaHUI K pe3ynbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTENbHOM NMPOrpaMMBl HA YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs, a TakKe TPeOOBAaHMH K pe3yibTaraM OOy4YeHHUs XMMHMU Ha YpOBHE IleJied M3y4deHHs NpeaMeTra H
OCHOBHBIX BUJIOB Y4eOHO-TIO3HABATEIFHON AEATEIFHOCTH 00YYaIOIIEerocs 0 OCBOCHHIO yUeOHOTO COIep KaHusl.

3HaHMe XMMHH CITy)KHUT OCHOBOH JUIs (POPMHUPOBAHUSI MUPOBO33pEHUS 00YHaIOIIerocs, ero NpeAcTaBIeHui o
MarepuaibHOM €JUHCTBE MHpa, BaXHYI pOJIb UrpaloT (GOpMHUpyeMble XUMHEH MPEACTaBICHUS O
B3aMIMONPEBPAIICHAAX SHEPTHA W 00 DBOJIONHMU BEMIECTB B IPUPOAE, O MyTAX pEIICHHS TI00aTBHBIX MpoOiIeM
YCTOMUYMBOTO PA3BUTHS UYEIOBEUECTBA — CHIPHEBOM, YHEPTETUYECKON, MUIIEBONH M AKOJOTMUYECKON Oe30MacHOCTH,
po0IieM 3/1paBOOXpaHECHHSI.

N3yuenune xumumu:

CIIOCOOCTBYET peai3allid BO3MOXXHOCTEH I caMopa3BUTHS U (OPMHPOBAHUS KYIbTYPHI JHIHOCTH, €&
oOriel ¥ PyHKIIHOHATILHOW T'PAMOTHOCTH;

BHOCHT BKJAI B (POpPMHpOBaHWE MBIIUICHHS U TBOPYECKUX CIIOCOOHOCTEH OOydYaroOmMXCs, HAaBBIKOB WX
CaMOCTOSITENILHOM yUeOHOH JesTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIMX YMEHNH, HEOOXOAUMBIX KaK
B ITOBCEHEBHOM KU3HH, TaK U B IPOPECCHOHAIBHON NeITEeTbHOCTH;

3HaKOMHUT CO CIIENM(HUKON HayYHOTO MBILUICHUS, 3aKJIaJbIBACT OCHOBBI LIEIOCTHOTO B3IUIsAa HA €AWHCTBO
TIPUPOIBI M YETIOBEKA, SBIISICTCSI OTBETCTBEHHBIM 3TAllOM B ()OPMHPOBAHUHM €CTECTBEHHO--HAYYHOW TPAMOTHOCTH
o0yJaromuxcs;

CTHO0COOCTBYET (POPMHUPOBAHUIO IIECHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHISIM, K MPHUPOIE, K
YeJIOBEKY, BHOCHT CBOH BKJIAJl B 3KOJIOTHYECKOE 00pa30oBaHNe 00YyJaIOIINXCsl.

JlanHbIe HanpaBiIeHNS B 00yUeHHH XUMHH 00eCTIeYnBarOTCs crenn(prKoil cogepkanus yd4eOHOTro MpeaMeTa,
KOTOPBIH SBISACTCS MMEAarOTHYCCKH aJallTUPOBAHHBIM OTpaKeHHEM 0a30BOI HayKH XMMHH Ha ONPEACIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 0OIEro oOpa3oBaHWS OPHEHTHPOBAH Ha OCBOCHHE OOYYaIOIIMMHMCS
CHCTEMBI TEePBOHAYAIBHBIX HMOHATHA XMMHH, OCHOB HEOPTaHUYECKOW XUMHH U HEKOTOPHIX OTACIBHBIX 3HAYMMBIX
MOHATUI OPraHUYECKOW XUMHUH.

CTpyKTypa coJep)KaHHsi MPOrpaMMbl 10 XMMHHM C(HOPMHUpPOBaHA Ha OCHOBE CHCTEMHOrO IMOJXola K €&
myueHuto. ComepkaHue CKIAaIbIBACTCS U3 CHCTEMBI IMOHATHH O XUMHUYECKOM DJIEMEHTE W BEIISCTBE M CHCTEMBI
HOHATHH O XUMHYECKOH peakiiu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHW30BaHBI M0 MPUHIIUITY TTOCIEOBATEIBHOTO
Pa3BUTH 3HAHUH HA OCHOBE TEOPETHUECKIX IPEACTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepuoamueckoro 3akoHa 1. . MeHmeneeBa Kak OCHOBHOTO 3aKOHA XHUMHH;

— YUYCHHS O CTPOCHUHU aTOMa M XUMHUYECKOHN CBSI3H;

— IpeACTaBICHUH 00 AIEKTPOIUTHUECKON AUCCOLMAINH BEIIECTB B PACTBOPAX.

TeopeTrndeckne 3HAHUS PaCCMaTPUBAIOTCS HA OCHOBE AMITMPHYECKH MOIYYCHHBIX W OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCSL TIOCIIEOBATENbHO OT OJHOTO YPOBHS K JpPYroMYy, BBIIOJNHAS (YHKIMH OOBSICHEHUS U
IMPOTHO3UPOBAHUA CBOﬁCTB, CTpOCHUA H BO3MO>KHOCTEHN MPAKTUYCCKOro IMPUMEHCHUA W TOJYYCHHA H3Yy4YaCMbIX
BELIECTB.

OcBoeHHe MpPOTpaMMBI IO XHMHH CHOCOOCTBYeT (DOPMHUPOBAHUIO TIPEACTABICHUS O XHMHYECKOH
COCTABIIIIONICH HAYYHON KapTUHBI MHpa B JIOTHKE €€ CHCTEMHOW MPUPOBI, IICHHOCTHOTO OTHOIICHUS K HAYYHOMY



3HAHUI0O M METOAaM IMO3HaHMA B Hayke. l3yyeHue XUMMM TNPOUCXOAUT C INPUBJICUCHUEM 3HAHUI U3 paHee
M3Y4EHHBIX y49eOHBIX npeaMeToB: «Oxpyskatomuit Mupy, «bromorus. 5—7 xnacce» u «Pu3nka. 7 Kiacey.

[Ipn w3ydeHMH XUMHH TPOMCXOAWT (HOPMHUPOBAHWE 3HAHWKH OCHOB XHMMHUYCCKOM HayKH Kak oOJacTh
COBPEMEHHOT'O €CTECTBO3HAHMSA, IPAKTUIECKON NESITEIHHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU
KyJIBTYpBL. 3a7a4ya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHWHU CUCTEMBI XUMHUYECKHX 3HAHUH — Ba)KHEHIINX
(aKkToB, MOHSATHH, 3aKOHOB W TEOPETHYECKUX TMOJIOKEHHH, IOCTYNMHBIX OOOOLIEHHH MHPOBO33PEHUYECKOTO
XapakTepa, S3bIKa HAyKW, B MPHOOIICHUN K HAYYHBIM METOJaM TO3HAHWA MPH W3YYCHUH BEIIECTB U XUMHUYECKUX
peakiuii, B GOpMHUPOBAHUM M PAa3BUTHU MTO3HABATEILHBIX YMEHUH U UX NPUMEHEHUH B yueOHO-TI03HABATEILHON 1
Y9eOHO-HUCCIICAOBATEIBCKON  IEATEIEHOCTH, OCBOCHHU TIPaBIJI 0OE30MacHOTO OOpalleHUs C BEIISCTBAMH B
TIOBCEIHEBHOM JKU3HHU.

[Ipu m3ydeHNH XWMUU Ha YPOBHE OCHOBHOT'O OOIMIEro OOpa30BaHUS Ba)KHOE 3HAUCHHE MPUOOpENH TaKue
LIeNH, KakK:

— (hopMHUpOBaHHWE WHTEIUIEKTYaIbHO PA3BUTON JTUYHOCTH, TOTOBOW K CaMOOOpa30BAHUIO, COTPYAHUYECTBY,
CaMOCTOATCIIbHOMY IIPUHATUIO peHIeHPIﬁ, CIIOCOOHOM AIanTUpOBATHCA K 6BICTpO MCHAIOMIUMCA YCIIOBUAM KU3HU,

— HampaBICHHOCTb OOYYEHHS Ha CHCTEMaTH4YecKoe MpHOOIIeHne OO0yJaromuxcs K CaMOCTOSTEIBHOM
MMO3HABATEIBHON JEATENFHOCTH, HAYYHBIM METOJAaM IIO3HAHUA, (OPMHUPYIOIIMM MOTHBALUIO W pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

— ofecrnieyeHne YCIOBHH, CHOCOOCTBYIOIIMX TPHOOPETEHHIO OOyJaroIIUMHUCS OIBITa Pa3sHOOOpa3HOU
JEeSTeIbHOCTH, IIO3HAHUS W CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIWI), WMEIOIINX
YHHBEpCAJIbHOE 3HAUCHHUE JUISl PA3INYHBIX BUJIOB JEATEIHLHOCTH;

— (opmupoBanue 00IIeH (YHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B TOM YHCJIC YMCHHIMA
O6T)HCHHTI) M OILICHHMBATH SABJICHUA OKPYXKAIOMIEro MHpa, UCIOJIb3ysA 3HAHUA W OMNBIT, MOJYYCHHBIC IMPU U3YUCHUU
XMMUH, TPUMEHSTD UX IIPH PEIICHUH MTPOoOIIeM B HOBCEJHEBHOMN JKU3HH U TPYIOBOH JAEATEIBHOCTH;

— ¢opMupoBaHue y oOy4arolmMXcs I'yMaHHUCTHYECKUX OTHOLICHWH, MOHMMaHHS IIEHHOCTH XUMHYECKUX
3HaHUW JUISl BBIPAOOTKH 3KOJIOIMYECKH LENIECOOOPa3HOro MOBEJACHUS B OBITY M TPYAOBOH JAEATEIBHOCTH B LIEIAX
COXpaHEHHS CBOETO 37J0POBbS M OKPY>KAIOMIeH TPUPOTHON CPEbl;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTaHWIO Ha OCHOBE
YCBOGHUS OOIIEYENIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGMIS M HaIpaBICHHOCTH
JaJbHEeHIero 00y4eHus.

OOmiee 4mcIO 4YacoB, OTBEAEHHBIX I M3YYCHHS XUMHUA Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS,
cocrtapisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 yaca B Hezienio), B 9 kimacce — 68 yacos (2 yaca B HEJIENIO).



COJAEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaJbHBIE XUMHYECKUE TOHATHS

IIpenmer xumuu. Posib XMMHUU B )KM3HU yeJoBeKa. XUMHUs B cucTeMe Hayk. Tena u BemiectBa. dusnyeckue
CBOICTBA BEIIECTB. ArperaTHoOe cOCTOsTHHE BemecTB. [oHATHE 0 MeToax MO3HAaHUS B XUMHUHW. UNCTHIE BellecTBa U
cmecu. CriocoObl pa3ielieHHs: CMecei.

ATOMBI B MOJEKYJBl. XUMHYECKHE dMeMeHThl. CHMBOJBI XHMHYECKHX 3JEMEHTOB. IIpocTeie M CIOXKHEBIE
BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUCHHE.

Xumudeckasi (opmyna. BajleHTHOCTP aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemiectB. OTHOcUTeNbHAs aToMHas Macca. OTHOcUTENbHAas MOJEKyNIspHas mMacca. MaccoBas A0JIE XUMUYECKOTO
JIIEMEHTa B COCMHEHUH.

KonuuectBo Bemectsa. Monb. MonsgpHast Macca. B3anMocBsI3p KOIMUYECTBA, MACChl U YHCHA CTPYKTYPHBIX
eIMHHUII BeulecTBa. Pacuérel o hopMysiaM XMMUYECKUX COSANHEHUIA.

OU3NUECKUE U XUMHUYECKUE SBJIEHUS. XMMUYECKas peakuus U e€ MpU3HaKU. 3aKOH COXPAHEHUS MAacChl
BemecTB. XNMHUYeCcKHe ypaBHeHH. Kitaccupukanns XUMUIeCKUX peakiii (COSANHEHNS, Pa3IOKEHHS, 3aMeIICHHUS,
oOMeHa).

Xumuueckuii Ixkcnepumenm:

3HAKOMCTBO C XHMHYECKOHW ITOCYZOH, mpaBwiaMu pabOTHl B J1a0OpaTOpuu M TPUEMAMH OOpaIIeHUS C
11a00paTOpPHBIM 000PYAOBaHUEM, U3yUEHUE U ONMCaHNe (PU3MYECKUX CBOWCTB 00pa3lloB HEOPraHMYECKHX BEILECTB,
HabOmoieHue GU3NIeCKuX (IUIaBIICHUE BOCKA, TAsTHHUE JIhJIa, PACTHpPAHIE caxapa B CTYIKe, KHIICHHE U KOHACHCAIIHS
BOJIBI) M XUMHUYECKUX (TOPEHHE CBEYH, NMPOKAIMBAHHE MEIHOW MPOBOJIOKH, B3aWMOJECHCTBHE MeNla C KHUCIIOTOM)
SIBIICHUH, HaONIONCHWEe ¥ ONHCAaHWE NPHU3HAKOB TPOTEKAHWs XHMHUYECKHX peakuuil (pas3lioKeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHCIOTBHI C XJOpHIOM Oapus, pasnoxeHue ruapokcuna menu (II) mpm HarpeBanum,
B3aMMOJCHCTBHE kene3a ¢ pactBopoMm comu Menu (II), m3ydeHme crmocoOOB pa3/eleHUs] CMecei: ¢ ITOMOIIBIO
MarHurta, QUIbTPOBaHUE, BbIIAPHBAHUE, AUCTUILIALMSA, XpoMaTorpadus, NpoBeAeHHEe OYUCTKU IIOBAPEHHOM COJIH,
HaOMIOIGHHEe W ONHCAaHHE pe3yIbTaTOB MPOBENEHHS OIBITA, WDIIOCTPHPYIOMIETO 3aKOH COXPAHEHUS MAacChl,
CO3J]aHue MOJIeTIel MOJIEKYJI (I1apOCTEPIKHEBBIX).

BaxkHeiiue npeacTaBUTe 1N HEOPraHUYECKHUX BellecTB

Bo3nyx — cmecw rasos. CocraB Bo3ayxa. Kucmopong — sieMeHT M mpocroe BemiecTBo. HaxokneHue
KHCIIOpoAa B mpupoae, (usmdeckue W XuMHUECKHE CBOicTBa (peakiuu rtopenus). Oxcuapl. [IpuMeneHue
kuciopoaa. CriocoObl HONy4YeHHs] KHCIOpoJa B JlabopaTopuy M HPOMBINIICHHOCTH. KpyroBopor kucioposaa B
npupoze. O30H — aJuTOTPOIHAsT MOAU(PHUKAITUS KACIOPOa.

TerutoBoit 3ddexT XMMHUECKOH peakunu, TEPMOXMMHYECKHE YpPaBHEHHs, 9K30- M SHAOTEPMHYECKHE
peakiuu. TomnMBO: yrojib M MeTaH. 3arpsi3HEHHE BO31yXa, YCWJICHHE NapHHKOBoro sd¢exra, paspylueHue
030HOBOTO CIIOS.

Bonopox — anement u npocroe BeriecTBo. HaxoxaeHne Bogoposa B npupoze, Gpuznueckre u XuMHYECKUE
CBOMCTBa, IPUMEHEHHE, CIIOCOOBI MoTy4eHHs. KucinoTsl u comu.

MounsipHbliii 06bEM Ta30B. Pacy€Thl Mo XMMHUECKUM ypaBHEHUSIM.

Odu3udeckue CBoOWCTBAa BOAbl. Boma kak pactBopurenb. PactBopsl. HachllieHHBIE W HEHACHICHHBIC
pactBopbl. PacTBOpHMOCTS BeliecTB B Boje. MaccoBas 7o Bell[ecTBa B pacTBOpe. XMMHUYECKHE CBONCTBA BOABI.
OcuoBanus. Ponb pacTBOpoB B TIpupose W B XKU3HU UeENOBeKa. KpyroBopoT BOIBI B TMpHpOIE. 3arpsS3HCHHE
MpUPOIHBIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BO.

Knaccupukanms neopranmdecknx coemmHeHnid. Oxcuasl. Kimaccudukanus OKCHIOB: coyieoOpasyromue
(OCHOBHBIC, KHUCIIOTHBIC, aMm(oTepHbIE) U HecoleoOpasyromue. Homenknatypa okcujaoB. Dusmueckue u
XUMUYECKHE CBOMCTBA OKCHIOB. IlonyueHue okcuaos.

OcnoBanmst. Kiaccngukanuss ocHoBaHMI: HIENOYM M HEpPAaCTBOpUMBIE OCHOBaHMs. HomeHkiarypa
OCHOBaHUU. PU3NYECKHNE U XMMHUYECKUE CBOMCTBA OCHOBaHUM. [TosrydueHne ocHOBaHUI.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. ®Gusnyeckne 1 XUMHYECKHE CBOHCTBA KHCIIOT.
Psan akruBnoctu meramioB H. H. bekerosa. [lomyuenue Kucnor.

Comu. Homenknatypa coneil. dusznyeckue U XumMudeckre cBoiictsa coneil. [lomydyenune coneit.

I'eHeTnueckast CBSI3b MEX/Iy KJIaCCAaMU HEOPTaHWYIECKUX COCTUHECHUH.

Xumuueckuit IKcnepumenm:

Ka4yeCTBEHHOE OIpEeeNICHNE COAEPIKaHUsI KHCIOpPOoaa B BO3AyXe, MOMy4YeHHne, cOOMpaHue, paclio3HaBaHHE U
M3YyYeHHUE CBOHCTB KHCIOPOIa, HAONFOICHIE B3aMMOICHCTBISI BEIIECTB C KACIOPOIOM H YCIOBHS BO3SHUKHOBEHUS H



MpeKpaIleHus: ropeHus (IoXapa), O3HAKOMIICHHE C 00pa3llaMd OKCHIOB M OIHCAHWUE WX CBOWCTB, MOJYYCHUE,
coOupanue, pacrio3HaBaHUE U U3yUeHUE CBOMCTB BOJOpoJia (TOpEeHHE), B3aUMOACHCTBHE BOJOPO/IA C OKCHIOM MEAH
(IT) (BO3MOXXHO HCHOJB30BAHUE BHICOMATCPHATIOB), HAONIONCHHE OOpa3IOB BEMICCTB KOJIHYSCTBOM 1 MOJb,
HCCIIEIOBAaHHE OCOOEHHOCTEH PacTBOPEHHS BEUIECTB C Pa3IMYHON PAaCTBOPHMOCTBHIO, IIPUTOTOBICHHE PACTBOPOB C
OTpeneiEHHON MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA, B3aMMOACHCTBHE BOABI C MeTallaMH (HATpHEM U
KanbueM) (BO3MOXKHO HCIOJb30BAaHUE BHJICOMATEPUANIOB), HCCIEAOBaHHWE OOpPa3I[OB HEOPraHMUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAONIOICHME M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOpPAX KHUCIOT M INENOUYCH, M3ydcHHE
B3aumo/ieiicTBust okcuaa meau (I1) ¢ pacTBOpoMm cepHO# KUCIOTHI, KUCIOT C METaIaMH, PEaKINi HeUTpanu3aium,
MONTyYeHHEe HEPACTBOPUMBIX OCHOBAHHWH, BBITECHCHHE OJHOTO METalla IPYTUM W3 PAacTBOpa CONH, PEIICHUE
JKCHEPUMEHTANBHBIX 33/1a4 10 TeMe «BaxHelnue Kiacchl HEOPraHUYECKUX COEIMHEHUID).

Hepuoanueckuii 3axkoH u Ilepuoguyeckasi cucremMa xumudeckux 3jemeHtoB JI. U. MenpgesneeBa.
Ctpoenne aToM0OB. XUMUYeCKasl CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[lepBble TONBITKH KIACCU(PHUKANNNA XUMHUYECKAX 3JIeMEHTOB. [IOHATHE O Tpymlmax CXOTHBIX SJIEMEHTOB
(IIeNMOYHBIC W IIEIOYHO3EMEIbHBIC METAUIBI, TaJIOTCHBI, WHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOpPHIC O00Opa3yIoT
amM(pOTepHBIE OKCHIBI ¥ THAPOKCHIBI.

Ilepunomuueckuit 3axoH. Ilepumomuueckas cucrema xumuueckux osaemeHtoB JI. W. Menneneesa.
Kopotkomneprnonnast u mHHONepHoaHas ¢opmbl [leprommaeckold cHCTeMbl XHMHYeCKuX sieMeHToB J[. .
MengeneeBa. [lepuoasl ¥ rpynnbl. PU3MYECKUH CMBICHI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJAa U TPYIIIbI
JIIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX sjep. M3oTombl. DnekTpoHbl. CTpoeHUE 3ICKTPOHHBIX 000J0YEK
aToMoB TiepBbIX 20 xuMHYecKHXx djJeMeHTOB llepumommdeckori cuctembl [I. M. MenaeneeBa. XapakTepucTHKa
XUMHUYECKOI0 3JIEMEHTa 1o ero noJyioxkeHuto B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH  HM3MEHEHHWS pajuyca aTrOMOB XUMHYECKHX  OJJEMEHTOB, METAIIHYECKHX |
HEMETaNIMYECKUX CBOMCTB IO TpyNaM U NepuoaaM.

3nauenue llepuonnyeckoro 3akoHa W IleprHoauvecKOd CHCTEMBl XUMHUYECKHX JJIEMEHTOB JISI Pa3BUTHSI
Hayku U npaktuku. [. 1. MenneneeB — y4€HbI U TpaXkIaHUH.

Xumuueckas cBsA3b. KoBasieHTHas (MOJSIpHAs M HEMOJISApHAsA) CBA3b. DJIEKTPOOTPUIIATEIBHOCTE XUMUYECKUX
a1eMeHTOB. VIOHHAS CBS3b.

Crenenb  okucienus. OKHCIHUTENbHO--BOCCTAHOBUTENbHBIE  peakuud. IIpormecchl  OKUCHEHHS |
BoccTaHOBIIEHHsI. OKHUCIUTETN H BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

n3y4eHue o0pas3IoB BEIMIECTB METAJUIOB M HEMETAIIOB, B3aUMOJCHCTBIE THIPOKCHIA IIMHKA C PACTBOPaMHU
KUCIIOT M IIEJI0Yel, MPOBEIEHUE OMbBITOB, WUTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuit (TopeHue, peakiuy Pa3IoKeHNs, COSTUHEHHS).

Mesxcnpeomemmnuie ceasu

Peanmzannss MEXIOpeOMETHBIX CBSI3€d MpH H3YyYCHHMH XHMHHM B 8 Kjacce OCYIIECTBISETCS depe3
HCIOJh30BAHUE KAaK OONIMX C€CTCCTBCHHO--HAYYHBIX IMOHSATHH, TaK W TOHSATHH, SIBJISTIONINXCS CHCTEMHBIMHU JUIS
OTJENBHBIX NIPEIMETOB €CTECTBEHHO--HAYYIHOTO [IUKIIA.

OOure ecTeCTBEHHO--HAyYHBbIC ITOHATUS: HAYYHBIH (DaKkT, THIIOTE3a, TEOpHUs, 3aKOH, aHAIN3, CHHTE3,
KIaccu(uKays, NepuoANIHOCTb, HAOIIOJeHNE, SKCIIEPUMEHT, MOICTUPOBaHNE, H3MEPEHHE, MOICNb, SIBICHUE.

®duzukKa: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN]I, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIA,
JJIEKTPUYCCKUIA 3apsif, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, ra3, (GU3UUYCCKUC BEIUYHHEI,
eIMHUIIB U3MEPEHISI, KOCMOC, TUTaHEeTHI, 383161, CoITHIIE.

Buonorus: ¢porocuuTes, ApIxanue, buocdepa.

leorpadus: atmocdepa, rumpocdepa, MHUHEpPANbl, TOPHBIE TOPOMIBI, IMOJE3HBIE HCKOIIaeMbIe, TOILIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBO 1 XMMHUecKasi peakuus

[epuonmueckuit 3akoH. [lepuoandeckas cucrema xuMmudeckux snmeMeHToB . M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHHUHU CBOWCTB XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAIUS, KaIbIIHs
1 UX COCIMHEHUHA B COOTBETCTBHH C ITOJIOKEHHEM 3JIEeMEHTOB B [leproudeckoil cucTeMe i CTPOCHHUEM HX aTOMOB.

CrtpoeHue BellecTBa: BUABI XUMUYECKON CBSI3U. THIIbI KPUCTAIIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THIIA KPUCTAJUIMIECKOM PEMIETKH U BUIA XUMHUIECKOW CBS3H.



Knaccudukaumss © HOMEHKIaTypa HEOPraHMYECKMX BEINECTB. XHMMHYECKHE CBOWCTBAa BEIECTB,
OTHOCANIUXCA K Pas3jInYHbIM KjIacCaM HCOPTaHUYCCKUX COGHHHCHHﬁ, TCHETHUYCCKasd CBA3b HCEOPraHMYCCKUX
BEIIIECTB.

Knaccudukanms XMMHUYECKHX PEaKMi MO Pa3UYHbIM MPHU3HAKaM (10 YKMCIYy M COCTaBY YYacTBYIOUIMX B
pPEaKIuK BEUIECTB, 1O TEIUIOBOMY 3((EeKTy, 10 M3MEHEHUIO CTEICHEH OKHCICHUS XUMHYECKHX JJIEMEHTOB, 10
00paTUMOCTH, 110 YUaCTHIO KaTaju3aropa). DK30- U SJHAOTEPMUYECKHE PEaKIU1, TEPMOXUMHYECCKUE YPABHEHHUSL.

[MonsaTHe O CKOpPOCTH XUMHYECKOH peakmuu. [loHsATHE 00 OOpaTUMBIX W HEOOPATUMBIX XUMHYCCKHX
peaKknuiax. IIonsiTHe O TOMOTEHHBIX U TCTCPOTCHHBIX PCAKIHAX. ITonsarue o xaranuse. IloHsATHE O XMMHUYECKOM
paBHOBecHH. DaKTOPEI, BIUSIOIINEC Ha CKOPOCTh XUMUYCCKOHN PEaKIINH U TTOJIOKEHIE XHMAYECKOTO PAaBHOBECHSL.

OKHCINTETLHO-BOCCTAHOBUTEILHEIE pcakuu, BHCKTpOHHblﬁ 6anch OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHOM
peakmym. CocTaBieHHE YpPaBHEHHH OKHCIHTENBHO--BOCCTAHOBUTENBHBIX PEAKIHH C WCIOIB30BAHUEM METO/a
3JIEKTPOHHOIO OajaHca.

Teopus SIEKTPONUTHICCKOW TUCCOIMALMH. OJEKTPOIUTHI W HEAJICKTPONHUTHL. KaTHOHBI, aHMOHBL
MexaHu3M AMCCONMAIMN BEIIECTB C PA3IMYHBIMU BUIAMH XUMUYecKoH cBsi3u. CreneHb aucconnanny. CUiIbHbBIE U
CI1a0bIe IEKTPOIIHTHL.

Peakuyn noHHOro oOMeHa. YCIIOBHSI NPOTEKaHUs PEaKIMd MOHHOrO OOMEHa, TOJIHBIE M COKpaliEHHBIE
WOHHBIC ypaBHeHHs peakmuii. CBoicTBa KHCIOT, OCHOBAaHMA M CONCl B CBeTe TpEACTaBICHUH 00
IEKTPOIUTHUECKOM nucconualy. KauyecTBeHHbIE peakiuy Ha HOHBIL. [loHsATHE O rMApOIN3E COTeH.

Xumuueckuii Ixkcnepumenm:

O3HAaKOMJICHHE C MOJEISAMH KPHUCTAJUIMUECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB — METAIOB W
HeMmeTa/utoB (rpaduTa W aiMasa), CIOKHBIX BEIISCTB (XJIOPHIA HATPHS), UCCICAOBAHHE 3aBHCUMOCTH CKOPOCTH
XUMHYECKOH pPEaKIUU OT BO3JCHCTBHSA Pa3NIUYHBIX (HDaKTOPOB, MCCIEIOBAHUE DIICKTPOIPOBOIHOCTH PACTBOPOB
BEILIECTB, Ipolecca TUCCOIMALMN KUCIOT, miejaodeil u cojell (BO3MOXKHO HCIIONb30BaHHE BHJECO MAaTepUalioB),
TIPOBEJICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKN IIPOTEKAHUs peakii HOHHOro oOMeHa (0Opa3oBaHME OcajKa,
BBIJICJICHUE Ta3a, 00pa30BaHHE BOJBI), OMBITOB, WIITIOCTPHPYIONIUX MPUMEPHI OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaknmii (TOpeHHE, PeaKIU! pPa3IOKEHUs, COCIUHCHHUS), PAcIO3HABAHNE HEOPTAaHWYECKUX BEUIECTB C MOMOIIBIO
Ka4€CTBCHHBIX peaKuMﬁ Ha MOHBI, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTaniapl 1 UX cOeTUHEHUS

OOmiast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIC CTEICHW OKUCIICHUSI.
Crpoerne W (U3MIECKHE CBOHCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHE CBOWCTBA HA MpPHUMeEpEe XJopa
(B3auMoJielicTBHE C MeTaUlaMH, HeMeTallaMu, IMienodamu). XiopoBogopona. CoinsiHas KHCIOTa, XUMHYECKHUE
CBOICTBa, MONy4YeHHE, NPUMEHEHUe. J[eHCTBUE XJIOpa U XJIOPOBOIOPOJAAa Ha OpPraHM3M ueloBeka. BakHeimue
XJIOpHUJbI U X HAXOXKICHUC B IIPUPOIEL.

O6miast xapakTepucTuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTEIIEHU
okucienns. Crpoenne ¥ (u3MUecKHe CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAa M Cepbl. AJUIOTPOITHBIC
MOIM(UKAIIMA KUCIOpOJa M Cephl. XUMHYECKHE CBoWcTBa cepbl. CepoBOAOpOA, CTpoeHHe, (usmyeckue u
XUMHUYecKre cBoWcTBa. OKCHABI CEephbl KaK IPEICTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KUCIOTa, (pU3UUECKHE U
XUMUYECKHe CBOMCTBa (0OIIMEe KaK MPEACTaBUTENs Kiacca KHCIOT U crnenuduueckue). XUMHUYECKHE PEaKIuH,
JeXxalire B OCHOBE ITPOMBIIUICHHOIO CIIOC00a MONTydeHus! cepHOM Kuciotsl. [Ipumenenne cepHoit kucnotsl. Comu
CEepPHON KHCJIOTHI, KaueCTBEHHas peaknus Ha cyiabdaT-uoH. HaxoxaeHuwe cepbl U €€ COSAMHEHUH B TIPHUPOJIE.
XUMHYECKOe 3arps3HeHNE OKpYXKarollel cpelbl COSANHEHUSIMH Cepbl (KHCIOTHBIE JIOXKIIH, 3arps3HeHNE BO3yXa U
BOJIOEMOB), CITOCOOBI €ro MPEeIOTBPAIICHHS.

OO0m1ast xapakTepucTHKa dIIeMeHTOB VA-Tpynmnsl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIC CTCIICHU
OKHCIIeHHs. A30T, pacnpocTpaHeHHe B TpHUpoje, (HU3MUeckne M XHMHUYeckue cBoiictBa. KpyroBopor asora B
npupose. AMMHUAK, ero (U3NYecKue M XMMHYECKHE CBOWCTBA, MONy4YeHHEe M HpuMeHeHue. Conm aMMOHHS, WX
(l)I/I3I/lquKI/Ie U XUMHUYCCKHEC CBOﬁCTBa, MMPUMECHCHUC. KauecTBennas peaKkusg Ha HOHbI aMMOHMUA. A3zorHas KucJjiorTa,
e€ momydeHue, (U3MUECKHE W XUMHUYCCKHE CBOMcTBa (00mIMEe KaK TMPENCTaBUTENS Kiacca KHCIOT H
crnienuduyeckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHMS B KAUECTBE MUHEPAIIBHBIX Y100peHHi. XuMHYecKoe
3arps3HEHHE OKPYXKAIOIIEH Cpenbl COCOMHEHUSMH a30Ta (KHUCIOTHBIC MOXIW, 3arps3HEHHE BO3MyXa, IOYBHI H
BooémoB). docdop, amnorpomusie Moaubukanuu Qocdopa, (usMueckre W XUMHYECKHe CcBoicTBa. OKCHI
¢docdopa (V) u pochopHas xucmora, GU3NIECKHE M XUMHUECKIE CBOIMCTBA, oay4deHue. Mcnons3oBanue pochaToB
B Ka4eCTBE MMHEPAILHBIX YI00pEHHH.

OO6m1ast xapakTepucTuKa meMeHToB [VA-rpymnmel. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETICHH
OKHCIJICHHS. YTJepoj, alIOTPOIHbIE MOAW(HKAINH, PaclpOCTpaHEHHE B MPUPOJE, (HU3NYECKHEe M XUMHUYECKHUE
cBoiictBa. Ancop6mms. Kpyrosopor yriepona B mpupone. OKCHABI yriepona, uX (U3NYecKne W XHUMHUYCCKHE



CBOMCTBA, JICHCTBHE Ha XMBbIE OPraHU3MBbI, IOIYYCHUE W MPUMEHEHHE. DKOJIOTHUECKHE TPOOJIEMBI, CBSI3aHHBIE C
okcugoM yriepona (IV), rumoresa riio0anbHOTO MOTCIUICHHUS KIIMMaTa, MapHUKOBBINA 3G GEeKT. YToabHas KUCIOTa U
e€ comu, WX (U3MUYECKHE W XUMHYCCKHE CBOWCTBA, IONyUYeHWE W TNpHMEHeHHe. KadecTBeHHas peakiysi Ha
kapOoHaT-noHHI. Vcronp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHBIC TMOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCOMHEHUSAX yriepona (METaH, STaH,
STUJICH, aleTWJIeH, 3TAaHOJ, TJIHMLEPUH, YKCyCHas KucioTa). [IpupojaHBIE HCTOUHUKH YTIIEBOJOPOJOB (YToJb,
TIPUPOIHBIH Ta3, He(PTH), MPOAYKTH UX MepepadoTku (OCH3UH), UX PONIb B OBITY M MPOMBIILICHHOCTH. [loHsATHE O
OMOJIOTHYECKH BaXKHBIX BCHICCTBAX: XXUpaXx, 6em<ax, yriesogax — M UX POJIK B KHU3HU YCIOBCKA. MaTepI/IaHBHOG
€IMHCTBO OPTaHUYECKUX U HEOPTraHWICCKAX COCTUHCHUH.

Kpemuuii, ero ¢usnyeckre 1 XUMHYECKUE CBOKMCTBA, MOyueHne U npumeHeHne. CoeMHEHUs] KpEMHUS B
npupoge. Obmue npencraBieHus 06 okcuae kpemuus (IV) u kpemaueBoit kuciote. CHITUKATHI, MX UCIIONIB30BaHUE
B ObITy, B IPOMBINUICHHOCTH. BakHeillllme CTpoWTeNbHBbIE MaTepuajbl: KepaMuKa, CTEeKJIO, IEMEHT, OeTOH,
xene300eToH. [IpobireMbr 6€3011acCHOTO NCTIOIB30BAHMS CTPOUTEIHHBIX MAaTEPHAIOB B IIOBCEIHEBHON JKHU3HU.

Xumuueckuit IKcnepumenm:

n3y4eHue 0oO0pas3IoB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI, TPOBEACHHUE KaueCTBEHHBIX
peakuuii Ha XJIOPHI-MOHBI W HaOJIIOJIEHHE MPU3HAKOB WX IPOTEKAHMs, OIIBITHI, OTpaKarouue (U3NUeCKue M
XUMHYECKHE CBOICTBA TaJIOTEHOB M UX COSNMHEHHH (BOZMOXKHO HCIIOIH30BAaHUE BHICOMATCPHATIOB), O3HAKOMIICHHE
¢ oOpasumamMu XJIOpHIIOB (TaJOTE€HHIOB), O3HAKOMIICHHE C oOpaslamu cepbl M e€ COeIMHEHHSIMH (BO3MOXHO
WCIIOJIb30BAaHUE  BHJICOMATEPHAIIOB), HaONMIOJeHWE mporecca OOyrauBaHUS — caxapa TMOA  JeHCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, H3yYCHHWE XHMHYECKHX CBOWCTB pa30aBICHHOW CEpPHOW KHCIIOTHI,
MIPOBEZCHNE Ka4eCTBEHHON peakuuu Ha Cyib(aT-MoH W HAOIIOAEHHE MpU3HAaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C
(¢u3nyeckuMu CBOMCTBaMHU a30Ta, (ocdhopa W UX COeNWHCHHWH (BO3MOXKHO HCIIONB30BAaHHME BHUACOMATEPHUAIIOB),
oOpas3iamMu a30THBIX U (OCHOPHBIX yNOOpEHUil, mosydeHue, coOMpaHue, paclo3HaBaHHE W HM3YyYCHHE CBOWCTB
aMMUaKa, TPOBCACHUC KAaYeCTBCHHBIX PEaKIMii Ha WOH aMMOHHA H (GochaT-HOH M U3YyUCHHE MPHU3HAKOB UX
MPOTEKaHMs, B3aMMOJEICTBHE KOHIICHTPUPOBAHHON a30THOIM KHCIIOTHI C MeIpi0 (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), U3yUCHHE MOJICNICH KPHCTANIMYSCKIX PEMIETOK ainMasa, Tpadura, (yuiepeHa, 03HaKOMIICHHUE C
NPOLIECCOM acOPOIMK PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM IPOTHUBOIa3a, MOJIyYeHue,
coOmpaHme, paclio3HaBaHWE W W3yUYCHHE CBOICTB YTJICKHCIOrO ra3a, NMPOBEICHHWE KAadeCTBEHHBIX pEaKIHMid Ha
Kap6OHaT U CUJIMKAT-UOHBI MU H3YYCHHUE IMPU3HAKOB HUX MPOTCKAHHA, O3HAKOMJICHHUC C npo,uyKuerﬁ CUJIMKATHOM
MIPOMBIIINICHHOCTH, PEIICHHE SKCIIEPUMEHTATBHBIX 327144 110 TeMe «BakHelIe HeMEeTaubl U KX COSTUHECHIUSD).

MeTa/uibl M MX COETMHEHUS

OOmiast XapakTepuCTHKa XHMHUYCCKHX DSJCMEHTOB — METAIJIOB Ha OCHOBAHMH WX TIIOJIOKEHHUS B
Ilepuoauueckoit cucreme xumudeckux snemeHToB JI. M. MenneneeBa u crpoenus aromMoB. CTpoeHHE METaLIOB.
Merannudeckast CBSI3b W METAIMYECKas KpUCTAUTHYECKas pemérka. DJIEKTPOXUMUYECKUN psAll HampsOKEHUH
MeTaioB. Pu3nYecKue M XMMHUECKHE CBOWCTBAa MeTaiioB. O0mue cnocoObl noiydeHus MetamioB. [lonstue o
KOPpPO3WH METAaJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHl WX OT Kopposuu. CrutaBel (CTajib, YyTyH, JIOPATIOMUHUIM,
OpOH32a) M WX NMPUMEHEHHE B OBITY M IPOMBIIIIIICHHOCTH.

[lenounsie MeTaiIbl: nojoxenue B [lepuoauueckoil cucreme xumudeckux anementoB . 1. Menneneena,
CTPOCHHME MX aTOMOB, HaxoXJeHHWe B npupojae. dPusnyeckre W XMUMHUYECKHE CBOWCTBA (Ha IpHMEpe HAaTpus U
Kamust). OKCHIIBI M THAPOKCUIBI HATpHS U Kanus. [IpuMeHeHne meT09HbIX METAJIOB U HX COeIUHEeHUH.

[leno4yHO3eMETBHBIC METAIBI MarHUA W KAJBIHUHA: MOJOXKCeHUE B [lepHOaMYecKOll CHCTEME XMMHUYECKUX
anemeHToB JI. M. MeHpaeneeBa, CTpO€HHE HMX aTOMOB, HaxoKJIeHUe B mpupoje. PU3NYECKUE U XUMUYECKHE
CBOWCTBA MarHus W Kalblus. BakHelmme coequHEHUs KaubIHs (OKCH, THAPOKCHA, conn). JKECTKOCTh BOIBI U
CIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuii: nonoxenue B [lepuoanueckoit cucreme xumuueckux anementoB /. M. MenneneeBa, ctpoeHue
aToma, HaxoXJieHue B rnpupoje. dusnueckre U XMMUYECKHE CBOWCTBA aTIOMUHHSA. AMQOTEpHbIE CBOWCTBA OKCHIA
Y THIPOKCHIA aTFOMUHISL

Kenezo: nmonoxxenue B I[lepuoguueckoit cucreme xumuueckux snementoB JI. M. MenneneeBa, cTpoeHue
aToMa, HaxoXAeHHe B mpupoae. Puizndeckne W XUMHYECKHE CBOMCTBA skene3a. OKCHABI, THAPOKCHUIBI U CONU
xenesa (II) u xenesa (I11), ux cocras, CBOMCTBA U MOTyYCHHE.

Xumuueckuii 3kcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMHM METaJJIOB U CIUIaBOB, MX (DM3MUCCKUMH CBOICTBaMH, M3YUYEHHE PE3YJIbTaTOB
KOPpPO3WH METAIDIOB (BO3MOXKHO FCIIONIb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIIA
KaJbLIUS ¥ HATPHS C BOJIOM (BO3MOXKHO MCIIOJIb30BAaHHUE BUICOMATEPHAIIOB), HCCIIEIOBAaHIE CBOWCTB KECTKON BOJIBI,
Tporiecca rOpeHus Jkee3a B KUCIOpoAe (BO3MOXKHO HCIIONB30BAHKME BHICOMATEPHATIOB), MPU3HAKOB MPOTCKAHUS



Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJblWs, aTIOMUHMS, LWHKa, xene3a (II) m sxenesa (III), mexn (1),
HaOIOJICHUE U OIMCAHUE IPOIIECCOB OKPAIIMBaHHS TUIAMEHU HMOHAMHM HATpHs, KaJUs M Kalblus (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPUAIOB), MCCIEI0BaHNE aM(OTEPHBIX CBOWCTB TMIPOKCHA ATIOMHHMS M TUAPOKCHIA
LMHKA, PeIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHeie MeTauibl ¥ UX COSTMHEHU».

XuMHA U OKpYKaoIas cpeaa

BemiectBa u Marepuansl B IOBCETHEBHOM JKM3HH uelloBeKa. be3omacHoe HCHOIB30BAHUE BELIECTB U
XMMHYECKHUX peakuil B ObITy. IlepBast moMomnhs Mpu XMMUYECKUX 0)KOTaX M OTPABICHHSX.

XUMHYECKOE 3arpsi3HEHNE OKpY’KaloIIen cpepl (IpeenbHas JomycTUMasi KOHILIEHTpalKs BEUIeCTB, Aajee —
[IAK). Pors xumMun B pelICeHUH SKOJIOTHICCKUX MPoOIeM.

Xumuueckuit Ixcnepumenm:

M3y4eHue o0pas3IoB MaTepHajoB (CTEKIIO, CIIABBl METAJUIOB, IIOIUMEPHBIC MATEPHAHI).

Mesicnpeomemmuple ceazu

Peanmuzannsi MEXIIpEeAMETHBIX CBA3E€H IpH M3YYEHMH XUMHH B 9 Kiacce OCYLIECTBIISICTCS dYepes
WCIIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX ITOHSATHH, TAaK M IOHSATHH, SBISIFOUIMXCS CHCTEMHBIMH IS
OTAENBHBIX MIPEAMETOB €CTECTBEHHO--HAYYHOTO KA.

OOmune ecrecTBEeHHO-HAy4HBbIE MOHSTHS: Hay4HBIH (akT, T'UIIOTe3a, 3aKOH, TEOpHs, aHaIM3, CHHTES,
Knaccu(uKanys, MepHOANIHOCTh, HAOIIOICHNE, SKCIIEPUMEHT, MOJEIHPOBAHHUE, W3MEPEHHE, MOJETb, SBICHHE,
TIAPHUKOBBIN 3 PEKT, TEXHOIOTUsI, MaTEPUaIIBI.

®dusuKa: MaTepusi, aToM, IEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIIbl, PaANOAKTHBHOCTb, MOJIEKYJIa,
IEKTPUUECKUN 3apsifl, MPOBOJHUKH, IOJIYIPOBOIHHUKH, IMAIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperatHoe COCTOSTHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs] PELIETKA, CIIAaBbl, (U3UIECKUE
BEJIMYMHBI, SANHUIBI U3MEPEHUS, KOCMIUYECKOE IPOCTPAHCTBO, IIaHeTH, 3BE3/1b1, ConHILe.

Buonorus: ¢orocunTes, apIxaHue, OMocdepa, dKOCHCTEMa, MUHEpPAIbHBIE YIOOpEHHs, MHUKPOAJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATENbHbIE BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJBI, MOJE3HBIE HCKOMAEMbIC, TOILTHBO,
BOJIHBIC PECYPCEHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI IO XUMHUHN HA YPOBHE
OCHOBHOT O OBIIETO OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS MPOrPaMMbl OCHOBHOTO OOLIEro 00pa3oBaHMsl JIOCTHIAIOTCS B XOJe
00y4eHNs XMMHH B €IWHCTBE y4eOHONW M BOCIHTATENIFHOM NEATEIBHOCTH B COOTBETCTBHM C TPaJUIMOHHBIMH
POCCHHCKMMH COLIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMU B OOLIECTBE IPaBHIaMHU
W HOPMaMH TIIOBEICHHUS M CIIOCOOCTBYIOT IIpOLIECCaM CaMOINO3HAHMS, CaMOpa3BUTHS U COLHAIN3AINN
00yYaroIuXCs.

JIMYHOCTHBIE PE3YNBTATHI OTPAKAIOT FOTOBHOCTH O0YYAIOIIUXCSI PYKOBOJICTBOBATHCS CHCTEMOM IMTO3UTHBHBIX
LICHHOCTHBIX OPUEHTAIMI U PAaCIIMPEHUE OIIbITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIC B YaCTH:

1) naTpHMOTHYECKOro BOCIIMTAHMUS

LICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KyJbTypHOMY, HCTOPHUECKOMY M Hay4YHOMY HACIEIUIO,
NOHUMaHHsI 3HAYCHUS] XUMHUYECKOH HAyKH B KM3HH COBPEMEHHOrO OOLIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOI
nHpOpMaNKeil 0 MepeoBBIX JTOCTIKEHUSIX U OTKPBITHSIX MHUPOBOW M OT€YECTBEHHON XMMHHM, 3aWHTEPECOBAHHOCTH
B HaYYHBIX 3HAHUAX 00 yCTPOWCTBE MUpPA 1 OOIIECTBA;

2) rpasKIaHCKOr0 BOCIUTAHMUS:

NpCACTaBJICHUA O COHUAJIbHBIX HOpMax MW TIpaBUJIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBC,
KOMMYHHKAaTHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJE3HOH, y4eOHO-MCCIEIOBATENbCKONH, TBOPUYECKOH |
JApyrux BHJAaX JACATCIBHOCTH, T'OTOBHOCTU K pa3H006pa3H0171 COBMECTHOM JACATCIIBHOCTU TIIPU  BBINNOJIHCHUA
y4eOHBIX, IMMO3HABATENbHBIX 3a/ad, BBIMOJIHEHHHM XHMHUYECKHX 3KCIEPHMEHTOB, CO3JaHHH YYCOHBIX ITPOEKTOB,
CTpEeMJICHUS] K B3aWMOINOHMMAaHHMIO M B3aMMOIIOMOIIM B TIpOliecce 3TOH Y4eOHOH IesTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE ITOBEJICHNE M TIOCTYNIKH CBOMX TOBAPHIIEH C MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM C yUETOM
OCO3HaHHUSI MOCJIEICTBHI IOCTYIIKOB;

3) HeHHOCTH HAYYHOIO MO3HAHUS

MHUPOBO33PEHYECKHE MPEACTAaBICHUS O BEIIECTBE M XMMHYECKOH peakuuy, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKH M COCTABISIIONINE OCHOBY UL MOHWMAHUS CYIIHOCTH HAYYHOW KapTHHEI
MUpa, NPEICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHsI NPUPO/bI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOIHON
CpEelIoif, O pOJIM XUMHHU B ITI03HAHUU 3TUX 3aKOHOMEPHOCTEI;

MM03HaBaTEJIbHBIC MOTHBBI, HalpaBJICHHbIE HA TONYyYCHHWE HOBBIX 3HAHWI MO XMMHUH, HEOOXOAWMBIE ISt
00BsCHEHUsI HAOMI0AEMBIX IIPOLIECCOB U SIBICHUH, T03HABATENIBHOM, MH()OPMAIIIOHHON 1 YUTATENbCKOM KyJIbTYPBI,
B TOM YHCJIE HaBBIKOB CaMOCTOSTEIILHOM pabOThl ¢ yueOHBIMHM TEKCTaMH, CIIPAaBOYHON JIMTEPATYPOH, TOCTYIHBIMU
TEXHUYECKUMH CPEACTBAMU MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEpec K 00YYeHHIO U MO3HAHUIO, JII0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHUIo,
MPOEKTHOI M MCCIIe0BATENbCKOI NeSTeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH M YPOBHSA OOy4YeHHS B
JaJbHEHIIEeM;

4) ¢hopMupoOBaHUS KYJbTYPHI 310POBBSI:

OCO3HaHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3J0POBBIH
o0pa3 KM3HHU, 0CO3HAHHE TOCIEICTBUH M HENPHSTHE BPEIHBIX MPHBBIUEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTHUKOB,
KypeHHs1), HEOOXOIMMOCTH COOJIONCHNS NPaBMII OE30MaCHOCTH TPH OOpAIICHWH ¢ XMMHYECKHMH BEIIECTBAMH B
OBITY U peasibHOM )KU3HH;

5) Tpya0BOr0 BOCHIUTAHMSA:

HWHTEpeC K NPaKTUYeCKOMY H3y4deHHI0 mHpodeccuii M Tpyla pasiM4yHOro pojJa, YBaKEHHE K TPyAy M
pe3ysbTataM TPYIOBOH IEATEIBHOCTH, B TOM 4YHCIEC Ha OCHOBE NPHMEHEHUS NPEIMETHBIX 3HAaHHH 10 XHUMHH,
OCO3HaHHBIH BEIOOP WHIMBUIYAILHON TPAEKTOPUH MPOAOIDKEHHS 00pa30BaHMs ¢ YUETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIHOW MPo(hecCHOHATFHON NesITeTbHOCTH
1 pa3BUTHS HEOOXOMMBIX YMEHHH, TOTOBHOCT aJIallTUPOBATHCA B PO EeCcCHOHATILHOM Cpee;

6) IK0JIOrH4ecKOro BOCIUTAHHUS:

9KOJIOTUYECKH IleJiecoo0pa3HOe OTHOLICHHWE K NPHUpPOJE Kak HCTOYHHMKY JKM3HM Ha 3emie, OCHOBe e&
CYIIECTBOBAaHMS, MOHMMaHHE IEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pas3a XM3HH, OTBETCTBEHHOE OTHOLICHHE K
COOCTBEHHOMY (PU3MYECKOMY W MCUXUIECKOMY 3/10POBBIO, OCO3HAHNE IEHHOCTH COOJIOJICHUS TIpaBHi O€3011aCHOTO
MOBCACHUA IIPU pa60Te C BCIICCTBAMM, a TAKXKE B CUTyallUAX, YTPOKAOMINX 3J0POBbIO U )KU3HU J'IIO)IGI‘/’I;

CIIOCOOHOCTH TIPUMEHSTH 3HAHMUS, TOJydaeMble NPH M3YyYEHUHM XUMUH, JUIS PELICHUS 33/1ad, CBSI3aHHBIX C
OKpY’KaloIIel MPUPOIHONW CPEeloi, IS MOBBIMICHUS YPOBHS SKOJOTHYECKOW KYJIBTYPHI, OCO3HAHHSA TII00ATBEHOTO



XapakTepa OSKOJIOTMYECKUX IpoOiIeM M IMyTed WX pEelIeHHs MOCPEACTBOM METOAOB XUMHH, SKOJIOTHYECKOTo
MBINUJICHUA, YMCHUSA PYKOBOJACTBOBATHCA UM B HO3HaBaTeHLHOﬁ, KOMMyHHKaTHBHOﬁ u COLlI/IaHBHOﬁ TIpaKTHUKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MeTampenMeTHBIX pPe3yJbTaTOB BBLACISAIOT 3HAYUMBIE Il (OPMHPOBAHMS MUPOBO33PEHHS
OOIIeHayYHbIE TTOHATHS (3aKOH, TEOpHs, MPUHIMII, THITOTE3a, (AaKT, CUCTEMA, MPOILECC, SKCIIEPUMEHT U APYToe.),
KOTOPBIC UCIIOJIB3YIOTCA B €CTCCTBCHHO-HAYYHBIX y‘le6HbIX npeaMeTax U MO3BOJIAIOT Ha OCHOBEC 3HAHUM U3 DTHX
MpeaMeToB (OPMHUPOBATH TPEICTABICHHE O LEMOCTHOM HAy4YHOW KapTHHE MHpa, W YHHBEPCAJIbHbIC ydcOHBIC
JercTBUsl (IO3HABATENIbHBIC, KOMMYHUKATHBHbBIC, DPErYJISATHUBHBIC), KOTOpble oOecreunBaroT (HOpMHPOBAHKE
TOTOBHOCTH K CAMOCTOSITEIIFHOMY TNITAHWPOBAHHIO M OCYIIECTBIICHHUIO yUeOHOH NeITeNbHOCTH.

IMo3naBaTebHBIE YHUBEPCATbHBIE YUeOHBIE TeiiCTBHS

Ba3oBble Jloruueckue AeiicTBUA:

YMEHUA HCIOJIb30BaTh le/IéMI)I JIOTUYCCKOTO MBINJICHUSA TIpU OCBOCHHUH 3HAHUU: pacKpbIBaTb CMBICIT
XMMHYECKHUX MOHATHH (BBIIEIATH UX XapaKTepHbIC IPU3HAKY, YCTAaHABIMBATH B3aUMOCBS3b C APYTUMH HOHITUSIMH),
WCIIOJIb30BATh MOHATHS JUIl OOBSICHEHUS! OTICIBbHBIX (DAKTOB W SIBJICHWH, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
KIaccH(pUKaMM XUMHYECKUX BELIECTB M XMMHUYECKHX PEAKIMH, YCTaHABIMBATh MPUYMHHO-CICICTBCHHBIE CBA3H
MEXIy OOBEKTaMH HM3YYEHHs, CTPOMTH JIOTHUECKHUE DPAcCyKACHHs (MHIYKTHBHBIC, IEIyKTUBHbBIEC, 10 aHAJIOTHH),
JIeTaTh BBIBOBI U 3aKJIIOUCHHUS;

yMEHHE IPUMEHATh B IPOLIECCE MMO3HAHMS IMOHATHS (IpeIMETHBIE M METanpeJMETHBIE), CHMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, HMCIOJNb3yEMbIE B XHMUH, IIPEOOPA3OBBIBATH IIMPOKO NMPHUMEHSEMBIE B XUMHU MOJIEIIbHBIE
MIPEACTAaBICHUS] — XUMHUYECKUI 3HAaK (CHMBOJI 3JIEMEHTA), XUMU4YecKast (hopMyJia U ypaBHEHHE XUMUYECKOH peaknnu
— IpU pEIIeHHH Y4eOHO-TIO3HABATENbHBIX 33Ja4, C Y4YETOM OTHUX MOJEIbHBIX IPEACTABICHUH BBISABISITE U
XapaKTepU30BaTh CYIIECTBEHHBIC IPH3HAKN U3Y9IaeMbIX OOBEKTOB — XMMHUUECKHX BEUICCTB M XUMHUECKUX PEAKIIIH,
BBIABIIATH O6L[II/IG 3aKOHOMEPHOCTHU, NMPUYUHHO-CJICACTBECHHBIC CBA3HM U NMPOTHUBOPCYHSA B M3y4YaCMBIX IPOLCCCax N
SIBIICHUSIX.

Ba3oBble ncciieoBaresibCKue JeiCTBHS:

YMEHHE HCIOJIb30BaTh ITOCTABJICHHBIC BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHMS, a TaKKe B Ka4ECTBE
OCHOBBI JIsA q)OpMMpOBaHI/I)I TUTIOTE3BI 110 MMPOBEPKE MPABUIIBHOCTU BbICKA3bIBAEMbBIX CyH(ﬂeHHﬁ;

MIPUOOpPETEHHE OMNBITA 10 IUIAHWPOBAHHUIO, OPTAaHM3AIMHM U MHPOBEACHHUIO YUYCHHYECKHUX OSKCIIEPUMEHTOB,
yMeHHe HaOJIloAaTh 3a XOJOM IIpollecca, CaMOCTOSTENILHO IPOTHO3MPOBATh €ro pes3ylbTar, (GopMmynnpoBaTth
0000IICHUS ¥ BBIBOJBI TI0 PE3yibTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHMUS, COCTABIISATh OTYET O MPOAETAHHON
pabore.

Pabora ¢ nundopmaumeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HMH(GOPMAIMIO pa3IMYHBIX BUJIOB U (opm
MIPEACTABICHUS, TOMYYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (HAYyYHO-TIONMYJISIpHAs JHTEpaTypa XHUMHUYECKOTO
COZIEpXKaHus, CIpaBOYHBIC IO0cOOMs, pecypchl MHTepHeTa), KPUTHYECKHM OLIEHWBAaTh NPOTUBOPEUMBYIO U
HEJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TPHUMEHATh pa3IM4YHbIE METOJIBl W 3alpockl IPH IOWCKE M OTOope WHpOpManuu |
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOAUMBIX Ul BBIIOJIHEHHs y4eOHBIX M MO3HABATEJBHBIX 33734 OIPENCIEHHOTO
THIIA, NPUOOpETEeHHE OIbITa B 00NAaCTH MCHOJNB30BaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
OBJIAJICHUE KyJIbTYPOM aKTUBHOTO HCIIOJIb30BAHHS PA3IMYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOUPATH
ONITUMANBHYIO ()OpPMY IpecTaBiIeHNs] HHYOPMAIMH U MIUTIOCTPUPOBATh PElIaeMble 331a41 HECIIOKHBIMH CXEMaMH,
JMarpaMMamH, IpyruMu popMaMu rpadMKi U UX KOMOMHAIIMSMM;

YMEHHE HCIONb30BaTh W AHAIM3WPOBATh B IIpolecce y4eOHOM M HCCIIEOBATENBCKON AEATEIHHOCTH
uH(pOpMALUIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO3SHWCTBA M TPAHCIOPTa Ha COCTOSHHE OKPY’KaroIei
TIPUPOTHON CpEBI.

KoMMmyHuKaTHBHBIE YHHBEpCATbHBIE YUeOHbIE NeHCTBHUS:

YMEHHsI 3aJaBaThb BOMPOCH (B XOA€ Auasora W (WIM) IUCKYCCHH) MO CYIIECTBY OOCYXIaeMOH TEMBI,
(hopMyIHPOBATH CBOU MPEJIOKCHUS OTHOCUTEIILHO BBITOJHCHUS PEJIOKEHHON 3a/1a4u;

YMEHHUSI IIPEACTABIATH MOITYYEHHBIE PE3yJIbTaThl T03HABATEIBHON AEATEIHPHOCTH B YCTHBIX M IHMCHMEHHBIX
TCKCTax; ACJIaTb MPE3CHTAUWUI0O PE3YJILTATOB BBINOJHCHHUA XUMHYCCKOTO SKCIICPUMCHTA (naGopaTopﬂoro OIIbITA,
nabopaTopHOH pabOTHI IO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

yYMEHHsI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH IO3HABATEILHOM 1 MCCIIEI0BATEBCKOM
JEATETLHOCTH TIPH PELICHNH BO3HUKAIONINX MPOOIEM Ha OCHOBE yU€Ta OOIIMX HHTEPECOB M COTIIACOBAHMS TTO3UINI
(obcyxnenns, oOMEH MHEHHMSMH, «MO3TOBBIE LITYpMBI», KOOPIMHAIMS COBMECTHBIX IEHCTBHI, OIpeneneHHe
KPHUTEPUEB 10 OLIEHKE Ka4eCTBA BBIIIOJIHCHHON pabOTHI M JPYTHE).



PeryasiTuBHBIE YHMBEpCAIbHBIE YUeOHbIE JeiiCTBHS:

YMEHHE CaMOCTOSITENIFHO OTIPEIeNIATh e IeATeIbHOCTH, INTaHUPOBATh, OCYIIECTBIIATh, KOHTPOJIMPOBATH U
TP HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO AEATEIBHOCTh, BHIONpATh Hanbosiee apdheKTHBHBIE CIIOCOOBI pelIeHUs
yueOHBIX U MO3HABATEIBHBIX 3a/a4d, CAMOCTOSITEIbHO COCTaBIJIATh MM KOPPEKTUPOBAThH MPEIUIOKEHHBIN alrOPUTM
JEHCTBHH NIPW BBITIOJHEHHUH 33/1aHUH C YIETOM MOIyYeHUS! HOBBIX 3HAHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U
peaxIusX, OIICHHBAaTh COOTBETCTBHE IIOJIyYEHHOTO pe3yjbTaTa 3asBJICHHON ILenH, yMEHHME HCIOJIb30BaTh U
aHAIN3UPOBATh KOHTEKCTHI, IIPEATaraéMble B YCIOBUH 33/IaHHH.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB IO OCBOSHUIO 0053aTEILHOTO CONCPKaHMs, YCTAHOBJIECHHOTO JTaHHOM

(enepanbHOil paboyeli TPOrpaMMOi, BBIACISIOT: OCBOSHHBIE 00YYaIOIIMMKCS HayYHbIe 3HAHHS, YMEHUS M CIIOCOOBI
JEHUCTBHH, crenn@uueckue Uil NpeAMETHOH 00nacTH «XUMHS», BUIBI AEATEIBHOCTH IO MOIYYCHHIO HOBOTO
3HaHUs, €r0 HHTEPIPETALMH, IPE0OPa30BaHHUIO U IPUMEHEHHIO B PA3JINUHbIX YYEOHBIX U HOBBIX CHTYAIHSX.

K xoHmy obOyueHus B 8 kJiacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAaXaTh

c(OpPMHUPOBAHHOCTH Y OOYYAIOIIMXCSI YMEHHH!

®  PacKphIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHATHH: aTOM, MOJIEKYJa, XUMUYECKUN 3JIE€MEHT, IPOCTOe
BEILIECTBO, CJIOKHOE BEILECTBO, CMECh (OHOPOIHAsI M HEOAHOPOAHAs), BaJCHTHOCTb, OTHOCHTENIbHAS
aTOMHas. U MOJEKyJsIpHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas HOJSL
XMMUYECKOTO »3JIEMEHTa B COCIMHEHHM, MOJIIPHBIH OOBEM, OKCHI, KHCIOTa, OCHOBaHHE, COJb,
JJIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XMMHYECKas peaklusl, KIacCU(PUKAIMI pEeaKIIi:
peakiMM COCAMHEHMS, pEaKIMM pa3loKeHUs, PpeakIu 3aMelleHHs, peakIuu OOMEeHa, 3K30- U
SH/IOTEPMHYECKHE PEaKIWH, TEIIOBOH 3(QEKT peakiyuH, SApO aToMa, 3JICKTPOHHBIA CIOH aroma,
aTOMHasi OpOMTallb, PaJUyC aTOMa, XMMHUYECKasl CBsI3b, MOJISIPHAS W HEIOJSPHAs KOBAJICHTHAs CBS3b,
WOHHas CBS3b, NOH, KATHOH, aHUOH, PacTBOP, MaccoBasl JI0JIsl BEIIECTBa (ITPOLEHTHAs KOHIICHTpALHs) B
pacTtBope;

e  MJUIIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XHMHYECKMX IOHATHM W MIPUMEHATh 3TU TOHATHA MpU
OTIMCAHUH BEIECTB M UX IPEBPAICHNUI;

®  HCNOJb30BAaTh XUMHUYECKYIO CHMBOJUKY JUISl COCTaBJICHUS (POPMyIT BELIECTB U YPAaBHEHUH XUMHYIECKUX
peakuuit;

®  OIpEENATh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX, CTENICHb OKUCIICHNUS 3JIEMEHTOB
B OMHApHBIX COEAMHEHMSIX, MPUHAAJIEKHOCTh BEUIECTB K OMPEASIEHHOMY KIAcCy COCIUHEHHHA IO
(hopmyiam, BUJL XUMUYECKON CBSI3M (KOBAJICHTHAsI M NOHHAs) B HEOPraHMUECKUX COCANHEHUSX;

e packpeBaTh cMbicn llepuommueckoro 3akoHa JI. V. MeHzeneeBa: AeMOHCTpHUPOBaTh ITOHUMAaHHE
MEepUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX JIEMEHTOB OT UX MoioxeHus B Ilepuonuueckoit
CHCTEME, 3aKOHOB COXPAaHEHMS MAacChl BEINECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
ydeHusi, 3aKoHa ABOTajpo;

e  OIKMCHIBATh M XapakTepHu3oBaTh TabnuuHyro Gopmy Ilepronuueckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB:
pas3nuuarh MOHATHS «TJIaBHas noArpymnmna (A-rpynna)» u «mnobounas noarpymmna (b-rpymnmna)y, mansie u
OoJipIIe TIEPHO/IBI, COOTHOCHTH 0003HAaYEeHUs, KOTOphIe MMeIoTcs B Tabiuue «Ilepronuueckas cucrema
xuMudeckux anemeHToB JI. M. MenneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XMUMHYECKHX DJIEMEHTOB (COCTaB M 3apsi sipa, oOIIee YHCIIO NIEKTPOHOB M paclpeAeieHHe UX II0
3JIEKTPOHHBIM CIIOSM);

e ilaccuPUIMPOBATh XMMHYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBAa, XUMHYECKHE peakuuu (1o
YHUCITy U COCTaBY YYAaCTBYIOIINX B PEAKIINH BEIIECTB, II0 TEILIOBOMY P EKTY);

e  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BEIIECTB pAa3JIMYHBIX KJIACCOB,
MOATBEPXkK/Iasi ONMCaHHWE IIPUMEPaMH MOJEKYJSIPHBIX ypaBHEHHH COOTBETCTBYIOIIMX XHMHYECKUX
peakuuii;

e [POTHO3MPOBATH CBOMCTBA BELIECTB B 3aBHCUMOCTH OT MX KadyeCTBEHHOTO COCTaBa, BO3MOMKHOCTU
MPOTEKaHNsl XUMUYECKHUX IPEBPAIICHUH B PA3INUHBIX yCIOBHSIX;

®  BBUNCIATH OTHOCHUTENBHYIO MOJIEKYJSIDHYI0 M MOJSPHYIO Macchl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO JJIEMEHTa 10 (hopMyJie COCMHEHHUs, MACCOBYIO JIOJIO BEIIECTBAa B PacTBOPE, MPOBOIHUTH
pacu€Thl 0 ypaBHEHUIO XUMHUUYECKOM peakLuu;

e TPUMEHATH OCHOBHBIC OIEPAI[MM MBICIUTEIBHON JEATEIPHOCTH — aHAIW3 WM CHHTE3, CpPaBHEHME,
000011IeHNe, CHCTEMATH3aINIO, KIacCU(DMKalNIO, BRISABICHUE NPHUYMHHO--CIEACTBEHHBIX CBSI3eH — IUIS
W3y4YCHUS] CBOWCTB BEIIECTB M XUMHMYECKHX PEAKIHUH, €CTECTBEHHO-HAYYHBIC METOIBI IMO3HAHMA —
HaOIoieHNe, U3MEpEHNEe, MOJICITUPOBAHIE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBII);



CJIE/IOBATh MpaBHJIAaM IOJIb30BAHUSI XUMHUYECKOW MOCY0M U J1aDOpaTOPHBIM OOOPYIOBAHUEM, a TAKKE
MpaBHUIaM OOPAIICHHS C BEIIECTBAMU B COOTBETCTBHU C HHCTPYKIHAMH IO BHITOIHEHHUIO Ta00PaTOPHBIX
XMMHYCCKHUX OIBITOB MO MOJYYCHHIO W COOMPAHMIO ra3000pa3HBIX BEIIECTB (BOJOPOJA M KUCIOPO/A),
MPUTOTOBIICHUIO PACTBOPOB C OMpPEICAEHHON MAcCOBO J0yieil pacTBOPEHHOIO BELIECTBA, [IAHUPOBATh
U TMPOBOIUTh XHMHUCCKHE O3KCIICPUMEHTHI IO PACIIO3HABAHMUIO PACTBOPOB INEIOYEH M KHCIOT C
MOMOIIBIO UHUKATOPOB (JIAKMYC, (peHon(TanenH, METUIOPAHXK U IPyTHE).

K koHumy oOyueHus B 9 KJiacce mpenMeTHblE pe3yjbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(OPMHPOBAHHOCTE Y OOYUAFOITUXCST YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHATHH: XMMHWYECKHH 3JIEMEHT, aToM, MOJIEKYJa, WOH,
KaTHOH, aHWOH, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPHULATENHEHOCTD,
CTENICHb OKWCIICHHS, XUMHYECKasl PEaKuusi, XMMHUUYECKas CBs3b, TEIIOBOW 3(P(eKT peakiuu, MoIb,
MOJISIPHBIH 00BEM, PacTBOP, IEKTPOIHUTHI, HEAJIEKTPOIIUTHI, HIEKTPOIUTHYECKAS IUCCOLUALINS, PEaKIIN
MOHHOTO OOMeHa, KaTaju3arop, XMMHYECKOE€ paBHOBECHE, OOpaTHMble M HEoOpaTUMble pEeaKluH,
OKHCIINTEIIbHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM, OKUCIHUTENb, BOCCTAaHOBHTENb, OKHCICHHE W
BOCCTAaHOBJIICHHE, aJUIOTPONUs, aM(pOTEPHOCTb, XHMHUYECKas CBA3b (KOBAJICHTHAs, HOHHas,
MeTalIMYecKas), KpUCTaJUIM4ecKas pemérka, KOppo3Hs METajluIoB, CIUIABBI, CKOPOCTh XHMHUYECKOW
peaxiuu, npeaenbHo gonyctumas konmentpamus [1JIK Bemectsa;

HWITIOCTPUPOBATHL B3aWMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATUH H MMPUMCHATL OTU TIOHATUA TIPU
OTIMCAHUH BEIIECTB M UX IPEBPAICHNUI;

UCTIONB30BATh XUMHUYECKYIO CHMBOJIMKY JUISl COCTaBJICHHSI (hOPMYI BEUIECTB U YPAaBHEHUH XUMHYIECKUX
peakuuit;

OIIPEJIETIATh BAJEHTHOCTh M CTENEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3IHMYHOrO
COCTaBa, TPUHAJISKHOCTh BEIIECTB K OIPEACIEHHOMY KJacCy COeAMHEHWil 1o ¢dopMmynam, BUA
XMUMUYECKOH CBsI3M (KOBaJICHTHAsl, HOHHAs, METAUINYECKas) B HEOPraHUYECKUX COCIUHEHMSAX, 3apsij
MOHA TI0O XUMHUYECKOH QopMmyie, XapakTep Cpeabl B BOAHBIX PACTBOPaX HEOPraHUYECKUX COEAMHEHUM,
THUI KPHCTAJUINIECKOH PEMIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbica [lepuoandeckoro 3akoHa Jl. M. MenzeneeBa u 1eMOHCTPUPOBATH €r0 MTIOHUMAaHHE:
OIUCHIBATh M XapaKTepH3oBaTh Tabnnunyoo ¢popmy Ilepronuueckoil cucTeMbl XMMHYECKUX JJIEMEHTOB:
pa3nuyaTh MOHATHA «TWaBHas moAarpymnmna (A-rpymma)» u «mobdounas noarpynma (b-rpynma)y, Mansie u
OoJibIIME TIEPHOJIBI, COOTHOCUTH O00O3HAUEHHs, KOTOPHIE HMEIOTCS B IEPUOANYECKON Tabiuie, c
YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsn supa,
o0Iee 4YHCIO DIEKTPOHOB M paclpesiesieHHe WX IO JJIEKTPOHHBIM CIIOSM), OOBSCHITH 0OLIHe
3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB 3JIEMEHTOB U MX COCJUHEHMH B MPEIETaX MaJbIX NEPUOJIOB U
TJIABHBIX MOATPYIII C YYETOM CTPOCHHS X aTOMOB;

KJIacCH(UIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBa, XUMHYECKHE peakuuu (Io
YHCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMHU BEIECTB, [0 TCILIOBOMY 3(D(DEKTyY, [0 M3MEHEHHIO CTEIICHEH
OKHCIICHHUS XHUMHUCCKHUX JJIEMEHTOB);

XapaKkTepu30BaTh (OMMCHIBATH) OOLINE M CIENU(UICCKHE XUMUUECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX
BEIIECTB, IOATBEP)KIAs  ONKMCAHME TpUMEpaMHU  MOJIEKYJSIPHBIX M WOHHBIX  YpaBHEHHH
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHH;

COCTaBIISITh YPABHEHUS JIEKTPOIUTHYECKON MCCOIMAIMM KHUCIOT, INEJOYeH M COJeH, MOIHBIE H
COKpalI€HHbIE YpaBHEHWS peakuuii HMOHHOIO OOMEHa, YypaBHEHMS pPEaKIHH, ITOATBEP)KIAIOIINX
CYIIECTBOBAaHNE FEHETHYECKON CBSI3M MEX/Iy BEIIECTBAMH PA3IMIHBIX KIIACCOB;

packpbIBaTh CYIIHOCTb OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH IOCPEACTBOM COCTABIICHUS
JJIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;

MIPOTHO3MPOBATh CBOWCTBAa BEIIECTB B 3aBHCUMOCTH OT WX CTPOEHHS, BO3MOXHOCTH IPOTEKAHHS
XMMHUYECKUX IIPEBPALICHUN B PA3IMYHBIX YCIOBUIX;

BBIUUCIIATE OTHOCHUTEIBHYI0 MOJIEKYJISPHYI0O M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
XMMUYECKOTO 3JIEMEHTA 10 (popMyse COeTMHEHNS, MACCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOAUTH
pacdéThl 10 YpaBHEHUIO XMMHUUECKOM PEeaKIiH;

co0roaTh MpaBHiIa IMOJIB30BAHUS XUMHUYECKON IMOCYIOH M J1abOpaTOpPHBIM 00OpYIOBaHHEM, a TaKXKe
ImpaBujia O6paI_I_IeHI/I$I C BCIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUAMU IO BBIMTOJIHECHHUIO na60paTopme
XMUMUYECKHX OIBITOB MO MOJYYEHHIO U COOMPAaHMIO ra3000pa3sHbIX BEIIECTB (aMMHAKa M YTJICKHCIOTO
rasa);



MIPOBOANTH PEAKIMH, IOATBEP)KIAIOIINE KAYECTBECHHBIH COCTaB Pa3IMYHBIX BEIIECTB: PacliO3HABATh
OTIBITHBIM ITyTEM XJIOpHUI-, OpoMUI-, HOAUI-, KapOoHaT-, docdar-, CHIUKAT-, Cyab(ar-, THAPOKCHI-
WOHBI, KATUOHBl aMMOHHUS M HWOHBI M3YYEHHBIX METaJUIOB, NPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPTaHWYECKHX BEILICCTB;

MIPUMEHATh OCHOBHBIC OIEPALMH MBICINTEIBHON NEATENPHOCTH — aHAIW3 W CHHTE3, CpPaBHEHHE,
000011eHNe, CUCTEMATH3AlNIO, BBISIBIICHUE PUYMHHO-CIIEICTBEHHBIX CBSI3€H — JUIsS W3y4YEHUS] CBOMCTB
BEIIECTB U XUMUYECKHX PEaKINi, €CTECTBEHHO-HAYIHbIE METO/IbI TIO3HAHUS — HAOIIOICHNE, H3MEPEHNE,
MO/JICTTMPOBAHKE, SKCIIEPUMEHT (pealIbHbIIl U MBICIEHHBIH).



TEMATUYECKOE II'TAHUPOBAHUE

8 KJIACC
KoauyecTBo yacoB
Ne HaunMeHoBaHMe pa3iejioB U TeM DJIeKTpOoHHBIe (U (ppoBLIE)
KonTtpoabHbie IIpakTuyeckue
n/n MPOrpaMMbI Bcero 00pa3oBaTeIbHBIE PECYPCHI
padoTsbl padoTsl
Pa3gen 1. IlepponavyaibHbie XUMHYCCKHE TOHATHS
X — 0.
) WMUST — BaXKHast 001aCTh ) . , BuGmorexa LIOK
. €CTECTBO3HAHUS U MIPAKTHICCKOM
P https://m.edsoo.ru/7f41837¢c
JeSITETPHOCTH YeJI0BEKa
Bbubmnoreka [TOK
1.2 BemecTBa 1 XUMHUYECKHE PEAKINH 15 1 https://m.edso0.ru/7f41837¢
Hroro mo pazmeny 20
Pa3gen 2. Baxkneiinue npeacTaBuTe/Id HEOPraHUYECKHX BelllecTB
21 Boznyx. Kucnopoa. Iorstie 06 6 bubmoreka [TOK
' OKCHJaX https://m.edsoo.ru/7f41837c
Bubmmoreka [IOK
2.2 B 1 1
OAOPOX-2IOHATHE O KHCIOTAX M CONAX 8 https://m.edso00.ru/7f41837¢
53 Bopna. PactBopsr. ITonsatue 06 5 1 1 bubauoreka [JOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChl HEOPTAHUUECKUX 1 1 1 bubmuorexa [IOK
' COETMHEHHI https://m.edsoo.ru/7f41837c
Hroro mo pazuery 30

Pasznen 3. [IepnozmquRnii 3aKOH " Hepnozmqecxaﬂ CUCTEeMA XUMHUYECCKHUX 3JICMCHTOB Il. N. MenaeieeBa. CTpoe}me aToMOB. XUMHYECKaA CBA3b.

OKHCINTEIBLHO-BOCCTAHOBUTEILHbBIE peakuuu

Ilepuoauueckuii 3aKoH U

31 Ilepronuyeckas cucteMa XMMHUYECKUX 7 Bubmmoreka LIOK
snementoB M. 1. Mennene-esa. https://m.edsoo.ru/7f41837¢c
Crpoenue aToma

32 Xumuyeckas cBsizb. OKUCIUTEIBHO- 8 1 Bbubnnoreka [TOK

BOCCTAHOBUTCJIbHBIC PEAKIINN

https://m.edsoo.ru/7f41837c
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Bbubmuoreka [TOK

Hroro o paszeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 brbmmorexa LIOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IT1O 68
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9 KJIACC

KosmmuectBo yacos DJIEeKTPOHHBIE
No HaumeHoBaHuUe pa3iesioB H TeM (uudposnie)
KonrposbHbie IMpakTHyeckne
n/n NMPOrpaMmbI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl
Pa3gen 1. BemecTBo U XMMHYeCKHe PeaKIUU
[ToBTOpEHUE 1 yriTyOICHHUE 3HAHUI bubmmorexa [IOK
11 5 1
OCHOBHBIX Pa3JIeiioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHX A Bubnmorexa IIOK
' peakimit https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAST JUCCOLUALIMS. Bubmmoreka [IOK
13 8 1 1
XUMHYECKUE PEAKIHH B PaCTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTra/sibl M X COeTUHEHUSA
91 OO0m1ast XapaKTepUCTHKA XUMHYECKHIX 4 1 Bubmorexa [IOK
' snemenToB VIIA-rpymmsr. ['anmoreHst https://m.edsoo.ru/7f41a636
. JIEMEHTOB -TPYTIIBL. u
Py P https://m.eds00.ru/7f41a636
COETMHEHUS
vy | e s : L oo
' FICMEHTOR TPYIIBL A3OT, p X https://m.edsoo.ru/7f41a636
COEIMHEHUS
y s)(im:ﬂ X;p?;.i(/TZpI/ICTI/IKa X;/I,Mﬂe‘{e:KI/IX . . , Butmiorexa LIOK
. MEHTOB -rpymnmsl. YT u
" . by fiepol https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COeTMHEHHS
Hroro mo pazuery 25
Pa3gen 3. MeTasibl U UX COeTUHEHHUS
bubaunoreka [JOK
3.1 06 i 4
HIHE CRONETRA METAIOR https://m.eds00.ru/7f41a636
3.2 Baxneiiie MeTayuIbl ¥ UX COEAUHEHUS 16 1 2 Bubnmorexa LIOK



https://m.edsoo.ru/7f41a636
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Hroro no pazneny 20
Pa3gen 4. XumMus 1 OKpysKaomias cpeaa
4.1 BemiectBa u MaTepransl B )KM3HU YEIOBEKA 3 bubmorexa LIOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
Bu6nmoreka [IOK
PezepBHOE Bpems 3

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

8 KJIACC
N KonuuyectBo 1yacos 1 DyeKTpoHHbIe HUGPOBHIE
o ara
Tema ypoxa Kourtpoabnbie | IpakTuueckue oGpa3oBaTelbHbIE
n/n Bcero H3YUYCHUS
padoThI padoThI pecypchl
1 IIpeamer xumun. Posiab XuMUU B )KU3HU 1 Bbubauoreka [TOK
yejioBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 ITo € 0 MEeTO/Iax Mo3Ha 1 brbmmorera LIOK
HATU MCT X IMMO3HAHUS B XUMHUUN
A https://m.edsoo.ru/ff0d227e
, | T e |
paTop p patl https://m.edsoo.ru/ff0d23dc
nabopaTopHEIM 000PYTOBAHHUEM)
Yucrele BemecTBa 1 cMecH. CriocoObl bubnnoreka [TOK
4 . 1
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
11 6ota Ne 2 «P
5| cucost (wa mpepe oorios mosaperof ) BuGnuorea LIOK
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [IOK
Y https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DIIEMEHTBI. 3HAKH (CHMBOJIBI) 1 bubnuoreka [TOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHEIE BEIlECTBA 1 bubmorexa [IOK
P H https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa OK
YIUIpHO® ¥ https://m.edsoo.ru/ff0d2d50
MUY ST M . HTHOCTH aTOMOB
pMYT https://m.edsoo.ru/ff0d2eae
XUMHMUYECKHX DJIEMEHTOB
1 OTHocUTeIbHAs aTOMHAs Macca. 1 Bubmuoteka [IOK
OTHocHTEbHAS MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XMMHUYECKOTO 3JIEMEHTA B 1 Bbubaunoreka [TOK

COCIMHCHUHA

https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

13 Konnuectso Bemectsa. Monbs. MonsipHas Bubmoreka LIOK
Macca https://m.edsoo.ru/ff0d5230
14 duznvecKkrne U XUMUYECKUE SBJICHUS. bubnuoreka [TOK
XUMHUeCKast peaKiust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycioBuUsl NPOTEKAHUS XUMUYECKUX Bubnmmorexa [IOK
peaxrmit https://m.edsoo.ru/ff0d3al16
16 3aK0H COXpaHEHHUS MAaCCHI BEIIECTB. bubnuoreka [TOK
XUMHUECKHE yPaBHEHHSI https://m.edsoo.ru/ff0d3b88
Brraucnenns koandecTBa, MacChl BEIIECTBA 1O Bub6mmoreka [IOK
17 .
YPaBHEHUSIM XUMHYECKAX PCaKIHii https://m.edsoo.ru/ff0d5708
" i(cjiccmznmum; ;(IZMI:IGCKP:; p:aKeLmﬁ Butmiorexa LIOK
JUMHCHILL, DASIOALCHIL, SaMCIICHI, https://m.edsoo.ru/ff0d3f34
obMeHa)
19 M. B. JIoMOHOCOB — Y4YEHBIH-3HIUKIIONEAUCT. bubnmoreka LIOK
O6o0I1IeHre U CHCTEMAaTH3aIINS 3HAHU I https://m.edsoo.ru/ff0d40c4
20 KonrponbHas padora Nel no teme «Beriecta Bubmmorexa [IOK
U XUMHYIECKHE PCAKITHI» https://m.edsoo.ru/ff0d4290
| R G
351 — MCHT H IT T B TBO.
HOpOA T 9 P . https://m.edsoo.ru/ff0d448e
O30H
® o
22| ncropoa (pearuu oxcaeas,roper) biGaorexa LIOK
poaa Lpeaiit - ToP ' https://m.edsoo.ru/ff0d4614
[NonsiTre 06 okcuaax
C 6
23| naboparopu n npowseocr Biorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopona
26| nowrmie o repucsammesson spamen Biiorexa LIOK
P P ’ https://m.edso0.ru/ff0d4790
9K30- M SHJOTEPMHUUIECKUX PEaKIusIX
T .
55| surpremenne sovn cnoeuon 6o brGmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALICHUS
26 [paktrueckas pabora Ne 3 o Teme bubnuoreka [IOK



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
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

«Ilomy4enue u codupanue KHCIOPOa,
H3Yy4EHUE €0 CBONCTBY

https://m.edsoo.ru/ff0d4ae2

97 Bonoponx — 35eMeHT ¥ IpoCcToe BELIECTBO. bubnuoreka [TOK
Haxosxenne B ipupoe https://m.edsoo.ru/ff0d4dd0
28 duznvecKre U XUMHUYECKUE CBOMCTBA Bubmmortexa [IOK
Bomopoa. [IpumeHeHue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 Ilo € 0 KHCIIOTax H CO. bubamorexa LIOK
HATU 351 Tax U AX
. " https://m.edsoo.ru/ff0d50d2
30 Crioco0bI osTydeHus BO0poaa B Bubmorexa [IOK
Tabopatopum https://m.edsoo.ru/ff0d4dd0
i HﬁaKTI/I‘IeCKaﬂ pa660Ta Ne 4 o Teme Butmiorexa LIOK
((LOTIYHCHILE I CODHPATIHE BOAOPOA, https://m.eds00.ru/ff0d4f42
W3yYeHHE €ro CBOHCTB»
bubaunoreka [TOK
32 M i1 00BE .3 A
OIIPHEII 00BEM ra3oB. 3aKOH ABOTaJIPO https://m.edsoo.ru/f0d542e
" Brruncnenust 00bEMa, KOJIUYECTBA BEIECTBA Butmorexa LIOK
rasa 1o e.:'ro H3BECTHOMY KOJIMYECTBY BEIIIECTBA https://m.edsoo.ru/ffod55a0
Wi 00bEMyY
o | e on o oo
U H HOB H '‘bEMHBIX
pesil N https://m.edsoo.ru/ff0d5708
OTHOILIICHUH I'a30B
35 OuU3NIeCKre U XUMHUIECKHE CBOMCTBA BOJIBI Bubmoreica LIOK
A https://m.edsoo.ru/ff0d587a
bub. OK
36 CocraB ocHoBanui. [IoHsTHE 00 MHIMKATOPAX htI:p;I;II:zjitl)f).ru /005962
B .H
3 enscomennmi pactsop. Maccosan 1o biorera L1OK
B P pEL s https://m.edsoo.ru/ffod5b40
BEIIECTBA B PACTBOPE
B | pmorerenme proropen s onpesensod bitGmnorera LIOK
P N N P p Pex https://m.edsoo.ru/ff0d5eba
MacCOBOI JT0JIeH pacTBOPEHHOTO BEUIECTBAY
39 KonTtpomsHast pabora N2 mo teme «Kucmopoz. Bubmmoreka [IOK

Bonopon. Bona»

https://m.edso0.ru/ff0d6342
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OKCHJIBL: COCTaB, KITACCHU(PHUKAIINS,

Bbubnuoreka [TOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
41 rcromm, ocnommax u avforepnis biorera L1OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHUS: COCTaB, KIIACCU(PHUKALIAS, bubnuoreka [TOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tomy4yeHne U XUMIYECKIE CBOMCTBA Bubmorexa [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kmaccudukarus, Bub6mmoreka [IOK
44
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [MomyyeHre U XUMIYECKHE CBOMCTBA KUCIIOT brbmorexa LIOK
Y https://m.edsoo.ru/ff0dfee2
46 Couu (cpenHue): HOMEHKIIATypa, COoCOOBI Bubnuorexa [JOK
MOJTyYEHHs, XAMUYECKHE CBOUCTBA https://m.edsoo.ru/00ad9474
IIpaxTtryeckas pabota Ne 6. Pemenue
47 JKCIIEPUMEHTAIILHBIX 33124 10 TeMe bubnuoreka [TOK
«OCHOBHbIE KJTaCChI HEOPTaHMYECKIX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'eneTnueckas cBsI3b MEXAY KJlacCaMu Bubnuoreka [IOK
HEOPTaHUYECKUX COCAUHECHHH https://m.edsoo.ru/00ad9a50
bubaunoreka [TOK
49 0606 i
ODUICHIE I CHCTEMATHIAMILL SHAHHH https://m.edsoo.ru/00ad9ch2
50 KonrponbsHas pabora Ne3 no reme "OCHOBHBIE Bubmoreka LIOK
KJIACCHI HEOPTaHUYCCKUX COCTUHCHUN" https://m.edsoo.ru/00ad9ela
I
51 | st senonnon, llonsmt o rpymaas bimorera LOK
' by https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JICMCHTOB
II i II
2 cncrewa xusamecn vevton [ 1L biSorers L1OK
T https://m.edsoo.ru/00ada52c
MenneneeBa
bub. OK
53 Ilepuonel, rpynmnsl, HOATPYIIIbL nonioreia L

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

Bbubnuoreka [TOK

>4 H3oTorsr https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
55 3JITepMeHTOB HepTIfoz(I/meCKoﬁ cuctemsl 1. 1. bunmorexa [IOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprCTHKAa XUMUYECKOr0 3JIEMEHTa I10
56 eropnonolzxeﬁmo B [lepuommaeckoii cucreme /. bunmorexa [IOK
https://m.edsoo.ru/00ada824
. Menneneesa
3nauenue [Tepruoanueckoro 3akoHa st
57 pa3BUTH Haylzm If npaktuku. . U. lj\l/IeH;(eneeB Bubmorerca LIOK
.. https://m.edsoo.ru/00ada96e
— Y4YEHBIH, MMearor U TpakJaHuH
58 DNEeKTPOOTPHUIIATEIHPHOCTE ATOMOB Bbubmoreka [IOK
XUMHMYECKHMX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas CBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast monsipHasi XAMUYECKas CBSI3b bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenosspHas XUMHYECKast CBS3b bubmiorexa [IOK
https://m.edsoo.ru/00adaab9
bubaunoreka [TOK
62 Crenenb oxncneHns https://m.edsoo.ru/00adae28
63 OKHCITUTENFHO-BOCCTAHOBUTEIFHBIC PEaKITHH Bubmoreica LIOK
https://m.edsoo.ru/00adb076
64 OKHCIUTEIH U BOCCTAHOBUTEIIH bubmiorexa LIOK
https://m.edso0.ru/00adb076
65 KonrponsHas pabora Ne4 o reme «CtpoeHne Bubmoreka LIOK
aroma. XHMHYECKAs CBI3b)» https://m.edso00.ru/00adb486
66 Pe3zepBHbIii ypok. O000mIeHne 1 Bubmmoreka LIOK
CHCTEMATH3aLMUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PeseprHbIil ypok. O600meHwe 1 Bubmmoreka [IOK
CHCTEMATHU3ALUS 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PeseprubIii ypok. O600menne n Bbubmorexa [IOK

cUCTEMAaTH3aIus 3HaHUHU

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacoB

DuieKkTpoHHBIe HH(POBBIE

Ne JlaTa
Tema ypoxa Konrtposbusbie | TIpakTHueckue o0pa3oBaTeJibHbIE
n/n Bcero H3YUYCHUS
pa6oThI PadoThI pecypchl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 CI/I(f’)l“eMI; XUMUYECKUX 3neM2HTjB A1 1 brbmorexa LIOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MCHEHUH CBOICTB
2 XI/IMI/I‘ICCKE/)IX 3JIEMEHTOB TEPBBIX TPEX 1 bubmiorexa LIOK
P P https://m.edsoo.ru/00adb6b6
NIepHUOI0B
Knaccugukarst 1 HoMeHKIaTypa Bubmmoreka [IOK

3 1
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XUMHYECKON CBSI3U U THUIIBI 1 bubnnoreka [TOK
KPHCTAJUTUYECKHUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel mo teme

5 «IToBTOpCHNUE U YTIyONcHHE 3HAHUN 1 1
OCHOBHBIX pa3/ielioB Kypca 8 Kiacca»

6 Knaccugukamnmst XUMHYECKHX peaKIii mo 1 Bubmorexa [IOK
Pa3IMYIHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKON PEAKIIUHU.

7 ITo e0To Ic)) e eTepo eI:) ) 1 bubmoreica LIOK

HSTHE O TOMOTEHHBIX M TeTePOTCHHBIX
P https://m.edsoo.ru/00adbe9a
peaxkumax
[ToHATHE O XUMIYECKOM PaBHOBECHH.

8 ®DakTophl, BIUAIOMNE HA CKOPOCTh 1 bubnuoreka [TOK
XAMHYECKOH PEaKIny U MONIOKEHHE https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PAaBHOBECHS

9 OKHUCITUTEIEHO-BOCCTAHOBUATEIIEHBIC PEAKITUH 1 brbmorexa LIOK

peartt https://m.edsoo.ru/00adcade

10 Teopus MEeKTPONIUTHUECKON JUCCOLUALIIHH. 1 bubnmoreka LIOK

CuitbHbIC U CITa0bIe MEKTPOUTHI https://m.edsoo.ru/00adcd68
Bubnmoreka LIOK
11 HonHbIe ypaBHEHUS peaknit 1 .

https://m.edso0.ru/00add448
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XHAMHAYECKHE CBOMCTBA KUCIIOT U OCHOBAHUHI

12 B CBETE MpECTaBICHAN 00 bubmorera LIOK
Per . https://m.edsoo.ru/00add5d8
JIEKTPOIUTHICCKOHN TUCCOIHAIITT
X o .
13| npetcrasscuniiof ssckrpommiceroi BSmorers L1OK
bel P https://m.edsoo.ru/00add8b2
JIUCCOIHAITTT
14 ITo €0 0JIH3€ COJIEH bubmmorexa LIOK
HATH! T'H h51 154
Ao " https://m.edsoo.ru/00add9d4
15 0606 . bubnuoreka [TOK
HUE W CUCTEMAaTH3AINs 3HAHUHA
OOHICHIE H cHete sawts https://m.edsoo.ru/00addd12
16 IIpakTtudeckas padorta Ne 1. «Permenue Bbubmorexa [IOK
9KCIIEPUMEHTAIBHBIX 321t https://m.edsoo.ru/00addbfa
o KgOHTpOHLHaﬂ pabota Ne2 o Teme Butmiorexa LIOK
«DIeKTPONUTHIECKAs TUCCOIHALINS. https://m.eds00.ru/00addecO
XYUMHUYECKHE PEaKIy B PaCTBOPAx»
18 OO0mmas xapakTepUCTHKA TaJOTE€HOB. bubnuoreka [TOK
XuMHUYECKHe CBOWCTBA Ha TPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
. Xﬂopoz(c:)so:(::[.O(E;mﬂ;aaomczou: Butmiorexa LIOK
XUMHY n BOHMCTBA, IT YCHU
- oMY ’ https://m.edsoo.ru/00ade104
IIPUMEHEHHUE
" Hl?IaKTI/IIIeCKaSI pa60Tfl Ne 2 o Teme ) Butmorexa LOK
« YCHU STHOM KUCJIOTBI, NU3yUYCHH
0tu CHHE COMAHOM KHCIOTRL, H3yHCHHE €€ https://m.edsoo.ru/00ade348
CBOWCTBY
B
g | maem .
PESRIRIE, A P A https://m.edsoo.ru/00ade488
M30BITKE
OO0mas xapakTepucTHKa IeMeHTOB VIA- Bubmmoreka [IOK
22
TPYIIIIbI https://m.edsoo.ru/00ade64a
53| Hetomsenme copu ot compmentis biSmorers L1OK
A P fl https://m.edsoo.ru/00ade64a
npupoje. XMMHYCCKHE CBOWCTBA CEPHI
24 CepoBoopo/, cTpoeHHe, GHU3UICCKUE H Bubmmoreka [IOK

XHMHYECKHE CBOMCTBA

https://m.edso0.ru/00ade802
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OKCI/IHLI CCPHI. CepHaﬂ KHUCJIOTa, (bHBH‘leCKI/Ie

Bbubnuoreka [TOK

25 1 XUMHUYECKHE CBOHCTBA, TPUMEHEHHE https://m.edsoo.ru/00adea28
XMMHUUYECKUE PEaKLUH, JIKAIINUE B OCHOBE

26 MPOMBIIIICHHOTO CIT0c00a TOTyIeHUS Bubmorexa [IOK
CEepHOIT KUCIIOThI. XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKPY’KarowLIeH cpe/ibl COSIMHEHUSIMH CepbI

97 Brrancienne MmaccoBo# J0JIM BBIXOIa bubnuoreka [TOK
TIPOJIYKTa PEaKInu https://m.edsoo.ru/00adec8a
OO1mas xapakTepuCTHKa 3JIEMEHTOB VA-

28 rpyunlnm. AiOT ;)aCHPOCTpaHCHI/Ie B IIPUPO/JIC Brbmmorera LIOK

’ . ’ https://m.edsoo.ru/00adeea6
(u3HYecKre 1 XMUMHUYECKHE CBOMCTBA
AMMuax, ero GpuU3NIeCKue U XUMUIECKIEe Bbubmoreka [IOK

29 N
CBOJCTBA, MOJTyYCHHE M IPUMECHEHHE https://m.edsoo.ru/00adf004
ITpakTnueckas pabora Ne 3 o Teme

30 «I?IOqueHHe al\l/fMI/IaKa H3yYEHHUE €ro brbmmorexa LIOK

N ’ https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas Kucjora, e€¢ pusndeckue u bub6mmoreka [IOK
XUMHYECKHE CBOCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHie HUTPATOB U COJICH aMMOHHMS

32 B KQUeCTBE MUHEPAJIbHBIX yIOOpEHHUH. Bubnmoreka [IOK
XUMHYECKOE 3arpsA3HEHHIE OKPYKAIOMIeH https://m.edsoo.ru/00adf518
Cpe/ibl COeIMHEHUsIMU a30Ta
®Docpop. Oxenn pochopa (V) u pochopras

33 Kucnqc))Tz (bmnt)je((l:)m;b I/IpXI/I(I\/II;‘Ie(le)(I/qu) ’ bubmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOHCTBA, ITOJIy4eHHE
Hcnonp3oBanue ¢pocdaroB B KauecTBe
34 MUHEPaJIBHBIX yaq())6p(£Hm71. 3arpsi3sHeHue bubamoreia LIOK
. https://m.edsoo.ru/00adfc20
npupoHoi cpenbl Gocharamu

35 VYraepon, pacpocTpaHeHUE B IPUPOJIE, Bubnmoreka [IOK
(bu3HYIecKre 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepozaa, ux (GU3nuecKue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHYECKUE bubnunoreka [TOK

HpO6J’[eMLI, CBs3aHHBIC C OKCUJOM YyTJI€poaa
(v

https://m.edsoo.ru/00adfebe
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Bbubnuoreka [TOK

37 v &
POMBHAT KHCTOTA 1 €€ COlH https://m.edsoo.ru/00ae006¢c
IT e 6ota Ne 4 eMe
38 "I'FI’;‘JI;TI:IIZHCHI;aﬂrIJ)IaeK?/ITC?IOFO rlz::aT N brbmmorexa LIOK
Y Y ) | https://m.edso0.ru/00ae027e
KagecTBeHHas peakuus Ha KapOOHAT-MOH
39 [TepBoHagabHBIC TOHATHS 00 OPraHMYECKUX Bubmorexa [IOK
BEIECTBAX KaK O COEMHEHUSX yTIIepoIa https://m.edsoo.ru/00ae054e
40 Kpe 1 ero CoeHHE Bubmorexa [IOK
MHHUHU U €T HHCHUSA
P A https://m.edsoo.ru/00ae080a
Ipa eckas pabora Ne 5. Perenue
41 3KIZHI;TP:Me§TZJIiHLDT< 3a1ad 1o Te;: Bubamoreica LIOK
P N A https://m.edsoo.ru/00ae0bf2
«BaxHeiimne HeMETaUTBl U X COSTUHCHU»
42 KonTponpHas padora Ne3 o teme bubnuoreka [TOK
«BakHeWIre HEMETAIIIBI U UX COEIUHEHUI» https://m.edso0.ru/00ae0el8
OO01ast XapaKTePUCTHKA XUMHUCSCKIX
43 3JIEMEHTOB — METAJIJIOB. MeTaimnyeckas bubnuoreka [TOK
CBSI3b U METAJUTHYCCKAsl KPUCTAIUTHYCCKAsT https://m.edsoo.ru/00ae103e
pemérka. Puznueckue CBOMCTBa METAIIOB
X i .
» aninqe(:)cme CBe(::I;iCTjBa MeTZ:IHOI:K - BuGmiorexa LOK
JICKTPOXUMHNY N pAd HaIIpA: HUU
P P Hatp https://m.edsoo.ru/00ael1156
METaJLIOB
Oo61He crocoObl MOMTYyYCHHS METAJIIOB.
Crnassl. BeruncieHus no ypaBHeHUsIM Bubnmoreka LIOK
45 .
XAMHYCCKHX PEaKInii, eCIii OJI1H U3 https://m.edsoo.ru/00ae1156
pearcHTOB COJCPKUT MPUMECH
46 ITo € 0 KOppo3 €TaJlIo Brbmmorexa LIOK
HSTHE O K MU METAJIJIOB
PP https://m.edsoo.ru/00ae1278
Bbubauoreka [TOK
47 erno € MeTal
Llenoribte MeTaIEL https://m.edsoo.ru/00ae14b2
48 Oxe ke . an Bubmmoreka [IOK
KCUZBI ¥ THIPOKCHUIBI HATPUS U KaJIHS
A g A P https://m.edsoo.ru/00ae14b2
49 [llenoyHo3eMenbHbBIE METAJUTBI — KATBIIUN U bubnnoreka [TOK

MarHui

https://m.edsoo0.ru/00ael5e8
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Bbubnuoreka [TOK

50 B 7
RHCHIIHIE COCMMHCIHA KaTBIHIA https://m.edso00.ru/00ae15e8
51 O0001IEHNE ¥ CHCTEMATU3ALMS 3HAHUI
Bbubaunoreka [TOK
52 Ké OBl €é
€CTKOCTh BOZBI M CIOCOOBI €€ yCTpaHeHHUs https://m.eds0o.ru/00ae1886
53 [MpakTryeckas pabora Ne 6 mo Teme Bubnmmoreka LIOK
"YKECTKOCTh BOIBI ¥ METOABI ¢€ ycTpaHeHHs" https://m.edso0.ru/00aelae8
Bubmmortexa [IOK
54 A 7
AOMHIHIH https://m.edso00.ru/00aelc64
55 AwMdoTepHEIe CBOICTBA OKCHIA U Bubmmorteka [IOK
THJIPOKCH/IA https://m.edsoo.ru/00aelc64
bubnnoreka [TOK
56 K
eeso https://m.edsoo.ru/00ae1d86
57 Oxcuppl, THAPOKCUABI 1 coin xenesa (I1) Bub6mmoreka [IOK
xenesa (I11) https://m.edsoo0.ru/00ae35e6
58 O06001IEHNE ¥ CHCTEMATU3ALMS 3HAHUMA
IT oorta Ne 7. P
59 3K211;T1q§:§:zni$aaa oaq H(f T:;II: ) bubmorexa OK
P . A https://m.edsoo.ru/00ae3de8
«Baxxueime MeTaiIbl ¥ UX COEIUHEHUSDY
BrruncineHns mo ypaBHEHUSM XUMHYECKAX
o | ot ot s
AP . P ' https://m.eds00.ru/00ae1750
Brerunciennst MaccoBO JIOJIM BBEIXOa
MPOAYKTA PEaKIHH
61 O00011IeHNE ¥ CHCTEMATU3ALMS 3HAHHI
62 KonrpospHas pabora Ne4 o Teme
«BakHeli1re MeTallIbl K MX COCIMHEHHUS
63 BemectBa u MmaTepuaisl B TOBCEIHEBHOM bubnuoreka [TOK
SKM3HHU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XuMH4ecKoe 3arps3HeHNe OKpY Kalomei Bbubmorexa [IOK
cpenmbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pemeHnH 3KOJIOTHYESCKIX Bubmmorexa [IOK

mpobiem

https://m.edso0.ru/00ae4270
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66 PezepBHsIit ypok. O000meHne n 1 Bubmoreka LIOK
CHCTEMATH3aIUs 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepruBIit ypok. O6o0meHue u 1 Bubmorexa [IOK
CHCTEMATH3aLus 3HAHUN https://m.edsoo.ru/00adb33c
68 PezepsHsIit ypok. O000meHne n 1 Bubnmmorexa [IOK

cUCTeMAaTH3alHs 3HAaHUHU

https://m.edsoo.ru/00ad9ch2
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