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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XxuMun Ha ypOBHE OCHOBHOTO 00111eT0 00pa30BaHMsI COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTebHON MpPOrpaMMbl
OCHOBHOTO 00111er0 00pazoBanus, nmpeacTaBieHHbIXx B DI'OC OO0, a Takke Ha OCHOBE
benepaibHON pabouelt mporpaMMbl BOCIUTAHUS U ¢ YYETOM KOHIICTIIMM TIPETOJaBaHUs
yueOHOTrO mnpenMera «XuMmus» B o00pa3oBaTelIbHBIX oOpraHusanusx Poccuiickoi
denepanum.

[Iporpamma o xumMuu Aa€T NpeICTaBICHUE O IENISIX, 0011l cTpaTeruu o0ydeHus,
BOCIIUTAHUSI W  Pa3BUTHUA  OOYYAIOIIUMXCS  CpEICTBAMH  y4eOHOro MpeaMmeTa,
yCTaHABIMBAaeT  O0s3aTeIbHOE  MPEAMETHOE  COIepKaHWe,  IpeaycMaTpUBaeT
pacripesieJieHre ero o KjiaccaM ¥ CTPYKTYPUPOBAHHUE T10 pa3ziesiaM U TeMaM MpOorpaMMBbl
[0 XHUMHH, ONpEACseT KOJIUYECTBEHHbIE UM KAYECTBEHHBIC XapaKTEPUCTHUKU
COJICpKaHMS, PEKOMEHJYEMYIO TMOCIEAOBATEILHOCTh H3YYEHHUS XUMHUU C YUYETOM
MEXKIPEIMETHBIX W BHYTPUNPEIMETHBIX CBSI3€H, JIOTUKM YydyeOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOYy4YaroIIuXcCs, OMpeAesieT BO3MOXHOCTH MpeaMeTa JJis
peanu3anuyu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a TaKXke TPeOOBaHHM K
pe3ynbTaTam 00y4eHUsl XMMUU Ha YPOBHE 1IeJIeH n3ydeHUs MpeMeTa U OCHOBHBIX BUIOB
y4eOHO-TI03HABATEILHON  JIEATETbHOCTH OO0Yy4aromerocss MO OCBOCHHUIO y4eOHOTO
COJICpKaHMUS.

3HaHWE XUMHUHM CIYXUT OCHOBOM it  (OpMUPOBAHHS MHUPOBO33PEHUS
o0yyarolierocs, €ro npeAcTaBieHU 0 MaTepUaIbHOM €IMHCTBE MHUpA, BAXKHYIO POJIb
urpatoT GopMUpyeMbie XUMUEH MTPEACTABICHUS O B3aUMOMPEBPAIICHUIX SHEPTUU U 00
ABOJIIOLIMM BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TJI00aTbHBIX MPOOJIeM YCTONYMBOTO
Pa3BUTHUSL YEJIIOBEYECTBA — CBHIPHEBOM, DHEPrE€TUUECKOM, MUIIEBOM W 3KOJIOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHECHMUS.

N3ydyenune xumuu:

CIIOCOOCTBYET peaiu3aliii BO3MOXKHOCTEHN Il caMOpa3BUTHUS U (POPMUPOBAHUS
KYJBbTYPBI IMYHOCTH, €€ 00111el U (YHKIIMOHATHLHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUpOBAHME MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEN
oOy4Jaronuxcsi,  HaBBIKOB  HMX  CaMOCTOSITEIbHOM  y4yeOHOW  J1eATeNbHOCTH,
AKCIIEPUMEHTANBHBIX M WCCIEJOBATENIbCKUX  yMEHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEU(UKONM HAy4HOTO MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI
IIEJIOCTHOTO B3IUIsila Ha €AMHCTBO TMPHUPOJBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIINXCS;

CcrocoOCTBYeT (POpPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAaHHUSM, K TMPUPOJE, K UYEJIOBEKY, BHOCHUT CBOM BKJIaJl B JKOJIOTHYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.

Jlannbpie HamnpaBieHuss B OOY4YeHHMM XHUMHH OO€CIeUMBAIOTCS CHenudUKoit
coj/iep>KaHusl yueOHOTro MpeaMeTa, KOTOPBIN SIBISETCS MeAarorndecku aaanTUuPOBAHHBIM
oTpakeHueM 0a30BOI HAYKH XUMHH Ha ONIPEIETIEHHOM dTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1Iero oOpa3oBaHHs OpPUEHTHUPOBAH Ha
OCBOCHHE OOYyYaIOIIMMHCS CHUCTEMbl TIEPBOHAYANBHBIX TMOHATUA XWMHU, OCHOB
HEOPraHMYECKOW XUMHUHU U HEKOTOPHIX OTIAEIbHBIX 3HAYMMbBIX MOHSITUN OpPraHUYECKOn

XUMHUU.
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CtpykTypa colepkaHus NpPOTpaMMbl MO XUMHUU CHOPMUPOBaHA Ha OCHOBE
CUCTEMHOT0 MOAX0/1a K €€ n3ydyeHnro. ConepxKaHue CKIaJAbIBACTCA U3 CHCTEMbI TOHATUI
0 XMMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI MOHATUNA O XUMUYECKON peakuuu. O6e
ATU CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 MPUHIIMIY MOCIIEI0BATEILHOTO Pa3BUTHUS
3HAHUU Ha OCHOBE TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHSA:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. I. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTaBIICHUN 00 3JIEKTPOJIUTUYECKOMN AUCCOLUAIINY BEIIECTB B pacTBOpaXx.

Teopernyeckne 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MMOJTYyYEHHBIX
Y OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEA0BATEIBHO OT OJJHOTO YPOBHS K IPYTOMY,
BBITIONHSAS (PYHKIIMH OOBACHEHUS M MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHS U
BO3MOKHOCTEHN MPAaKTUYECKOr0 MPUMEHEHHMSI U MOJTYYEHUS U3YyYaeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl 0 XUMHUHU CITOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS
O XMMHWYECKOW COCTABJISIOIIEW HAy4YHOW KapTUHBI MHpPA B JIOTHKE €€ CUCTEMHOU
IIPUPOBL, HEHHOCTHOI'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HAHUS B HayKe.
N3ydyeHre XuMuu MPOUCXOIUT C MPUBJICUEHUEM 3HAHUM U3 paHee U3yUYEHHBIX YUeOHBIX
npeaMeToB: «Okpyxkaromuid Mupy», «buonorus. 5—7 knacce» U «Pusuka. 7 Kiiacey.

[Tpu u3yyeHuu XMMHHM NPOUCXOAUT (POPMHPOBAHUE 3HAHUN OCHOB XUMHUYECKOU
HayKM Kak oOJacTM COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTHUYECKOM JEeSTEIbHOCTH
YeJloBeKa M Kak OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajadya ydeOHOro
MpeAMETa COCTOUT B (DOPMUPOBAHUHM CUCTEMBl XMMHYECKMX 3HAHUW — BaKHEHIIMX
(aKTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKUX IOJOKEHHM, ITOCTYMHBIX O00OIIECHMI
MHPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HAYKW, B MPHUOOMIEHUH K HAYYHBIM METOJaM
MO3HAHUS PU U3YUYECHUHU BEIIECTB U XUMUYECKUX PEaKUii, B (POPMUPOBAHUU U PA3BUTHUH
MO3HABATEJIbHBIX YMEHHMA M WX NPUMEHEHUH B y4eOHO-IIO3HABATEIHLHON M Yy4yeOHO-
MCCJIEI0BATENbCKOW AESATENbHOCTH, OCBOCHHMM IMpaBUil O€30MacHOro oOpamieHusi C
BEILIECTBAMH B MIOBCEIHEBHOW KU3HH.

[Ipy m3yuyeHMHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI Ba)XKHOE
3HaYeHHUe NMPUOOPENN TaKUE 11, KakK:

— (GOpMHpOBaHME WHTEIUIEKTyaJIbHO PpPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSATEIbHOMY TMPUHATHIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HAMPaBJICHHOCTh O0YYEHUS HAa CUCTEMATUYECKOEe TTPUOOIIIEHIE 00yJarOIINXCS K
CaMOCTOSATENIbHOM TMO3HABaTEIbHOM JEATEIbHOCTH, HAy4YHbIM METOJAM IO3HAHMS,
(bopMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrnieueHHe YCJIOBHUHM, CIMOCOOCTBYIOIIUX MPUOOPETEHUIO OO0YYarOIIMMHUCS
OMbITa PA3HOOOPA3HON JIEATEIbHOCTH, TO3HAHUS M CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIMI ), UMEIOIIUX YHUBEPCATIbHOE 3HaUEHUE JJIs Pa3IuYHbIX BUOB
NEeSTENbHOCTH;

—  (opmupoBanue 00mer GYHKIIMOHATBLHOM W  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHCJIE YMEHUN OOBACHATH U OLICHHWBATDH SIBJICHUS OKPY>KAIOIIETO
MHpA, UCTOJIb3Yysl 3HAHUS U OMbBIT, MOJYYEHHbIE TPU U3YUYEHUH XHUMUU, IPUMEHSITh UX
IPU PEIIeHUH IPoOJieM B TIOBCEIHEBHOM KU3HU U TPYAOBO 1€ATEIbHOCTH;

— ¢opMupOBaHUE y OOYYAIOMIMXCS TYMAHUCTHUECKUX OTHOILIECHUH, TIOHUMAHUS
IIEHHOCTH XUMHUYECKUX 3HAHUN JUIsi BBIPAOOTKH DKOJIOTHYECKH IeJIeCO00pa3HOTO
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MOBEJICHUS B OBITY M TPYJOBOU JACATEIHHOCTH B LETISAX COXPAHECHHS CBOETO 370POBbS U
OKPYXarouerl NPUPOTHON CPEbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOCHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BbIOOPY MpoduJIs U HAPABICHHOCTH JaJIbHEHUIIIEr0 00yUYeHUs.

OO61ee 4ncio 4acoB, OTBEAEHHBIX I U3YUYCHHS] XMMUU HAa YPOBHE OCHOBHOTO
obmiero odpazoBanus, cocrabisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B HEJICIIO),
B 9 kJacce — 68 yacoB (2 yaca B HEJIEIO).
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COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poinbs XUMUM B )KM3HH YeJIOBeKa. XUMUS B CUCTEME HayK. Tena u
BenlecTBa. OU3nueckue CBOMCTBA BEIIECTB. ArperaTHOE COCTOsSIHUE BemlecTB. [loHsTHE
0 MeTojax Mo3HaHud B XuMuU. Yuctele BemecTBa U cMecu. CrocoObl paszzesieHus
CMECEH.

ATOMBI M MOJIEKYJIBI. XUMUYECKHUE 3JIEMEHThL. CUMBOJIBI XUMAYECKUX SJIEMEHTOB.
[IpocTble U ClIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckasi ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewmecTB. OTHOocuTeNnbHas aToMmHas Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

KommuectBo BemectBa. Monbs. MoisipHas macca. B3auMoCBsI3bp  KOJIMYECTBa,
MaccChl M YMcia CTPYKTYPHBIX €IMHHMII BemecTBa. Pacuérel mo opmynaM XMMUUECKUX
COCIMHEHUN.

du3nyecKkre 1 XUMUYECKUE SIBJICHUS. XUMHUUYECKas peaklys ¥ €€ NpU3HaKu. 3aKOH
COXPAaHEHHUsI Macchl BEIECTB. XUMHUUYECKUE ypaBHeHMs. Knaccupukanus XUMUYECKUX
peakuuil (COeIMHEHNUs, Pa3JIoKEHUs, 3aMELICHHs], 0OMEHa).

Xumuueckuii IKCcnepumenm:

3HaKOMCTBO C XHMMHYECKOM NOCYAOH, MpaBWIaMHU pabOThl B J1abOpaTOpuu U
npuéMaMu oOpalleHuss ¢ J1abopaTOpHBIM OOOpPYAOBAaHUEM, H3YyYEHHUE M ONUCAHUE
(bu3nyecKux CBOMCTB 00pa30OB HEOPraHMUECKUX BEIIECTB, HAOMIOJCHUE (PU3UUYECKUX
(nu1aBiieHHE BOCKA, TassHUE JIbJA, pACTUPAHUE caxapa B CTYIIKE, KUTIEHUE U KOHAEHCaIUs
BOAbI) M XUMHUYECKHMX (TOpEHUE CBEYM, MPOKAJIMBAHME MEIHOM MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCIOTOM) SIBJICHUM, HAOJIOJIEHWE W ONKMCAHHUE TMPU3HAKOB
MPOTEKaHUsI XMMUYECKHUX peakluil (pas3iioKeHUe caxapa, B3aUMOJEHCTBUE CEpHOMN
KHCIIOTBI € XJIopuzoM Oapusi, pasnoxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aUMOJICUCTBHE Keye3a ¢ pacTBopoM con menu (1), uzydenue crnocoOoB pasneneHus
CMeceil: ¢ TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, JUCTUIUISLINA,
xpomatorpadus, MpoBeJICHNE OYMCTKH MOBApEHHOW COJM, HAOJIOJEHHE U OMHCAHUE
pE3yNbTaTOB NPOBEICHUS OIbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs Macchl,
CO3/1aHHE MOJIeIe MOJIEKYJ (LIapOCTEPHKHEBBIX ).

BaxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — 371€eMEHT W IPOCTOE
BelecTBo. Haxoxaenue kuciopoja B npupoje, puandeckue U XMMUYECKHE CBOMCTBA
(peakuun ropenusi). Oxcuawl. Ilpumenenue kuciopoga. CrnocoObl MOTy4YEHUS
KHCJIOpOJa B Ja0OpaTOpUu M MPOMBIIUIEHHOCTU. KpyroBopoT KUCIOpoJa B MPUPO/IE.
O30H — annoTponHas MoAU(PUKAILIUS KHUCIOPOA.

TennoBoi 3pPexT XuMUYECKON peaklnK, TEPMOXUMUYECKUE YPABHEHUS, IK30- U
SHAOTEPMUYECKUE peaklMK. TOIUIMBO: Yroiib U METaH. 3arpsi3HeHHE BO3/AyXa, YCUIICHUE
MapHUKOBOTO A (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonopoa — aneMeHT u npoctoe BenlecTBo. HaxoxxaeHue Bomopoja B MpUPOJE,
¢u3znueckue U XUMUYECKUE CBOMICTBA, MPUMEHEHHE, CIIOCOObI momyueHusi. Kuciaorsl u

COJIN.
MounsipHbIit 00BEM Ta30B. Pacu€Thl 0O XUMUYECKUM YPaBHEHUSIM.
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dusnueckre cBoicTBa BoAbl. Boga kak pactBoputens. PactBopsl. HackieHHbie
Y HEHACBIIIEHHbIE pacTBOPHL. PacTBOpMMOCTH BellecTB B Bojie. MaccoBasi 10J1 BELIECTBA
B pacTBOpe. XUMHUYECKHE CBOKMCTBA BOAbL. OCHOBaHMS. Posib pacCTBOPOB B MPUPOJE U B
KU3HU 4yenoBeka. KpyroBopoT BoAbl B IpUPOAE. 3arpsi3sHEHNE NPUPOAHBIX BoA. OXxpaHa
Y OYHCTKA MPUPOJIHBIX BOJ.

Knaccudukanusa Heoprannueckux coenuHenuit. Oxcuabl. Knaccuduxanus
OKCH/JIOB: coJieoOpasyroiiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) U
HecosieoOpasyromue. Homenknarypa okcuaoB. dusndeckue u XMMUYECKHE CBOWCTBA
okcu10B. [TomydyeHune okcuIoB.

OcnoBanus. Knaccudukaiiuss o0CHOBaHUH: METOYU U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuil. @PU3NYECKME W XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknatypa KucioT. Pu3Mdeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. P aktuBHocTH MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. ®U3MYECKHME U XHUMHUYECKHE CBOWCTBA COJIEH.
[Tonmyuyenue coiei.

['eHeTnuecKas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKHUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

KAUECTBEHHOE OINPEICIICHUE COAECPKAaHUA KHCIOpPOJa B BO3AYyXE, IMOJydYEHHUE,
coOupaHue, paclo3HaBaHWE M U3YyYEHUE CBOWCTB KHUCJIOpOJa, HAOIIOACHUE
B3aUMOJICHCTBHS BEILECTB C KUCIOPOJOM U YCIOBHS BOBHHUKHOBEHHUS M MPEKPAIICHUS
ropenus (mMokapa), O3HaKOMJIEHHE C oOpa3laMu OKCHIOB W OINHCAaHWE WX CBOMCTB,
MOJIy4eHue, coOMpaHue, paclo3HaBaHUE W H3YyYEHHE CBOWCTB BOAOpOJa (rOpeHue),
B3auMoJielicTBUe Bojgopoaa ¢ okcuaoM wMeau (II) (BO3MOXKHO HCHOJIb30BAHUE
BHUJIEOMATEPUAIIOB), HAOJIOJeHUE O00pa3loB BEHIECTB KOJWYECTBOM 1  MOIb,
UCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMsI BELIECTB C PAa3jIM4YHONM pPacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN pACTBOPEHHOTO BEIIECTBA,
B3aMMOJICICTBHE BOBI C METaJIaMH (HaTPUEM U KaJlbliieM) (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB), HCCIIEJOBaHUE OOpa3lOB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX
KJIaCCOB, HAOJIOZACHME M3MEHEHMs] OKpacKM HHIWKATOPOB B PacTBOpAax KHUCIOT HU
iesoued, n3yyeHue B3auMoaencTeus okcuaa meau (II) ¢ pactBopom cepHON KHUCIIOTHI,
KUCJIOT C METaulaMH, peakUuid HEeWTpaau3aluu, T[OJy4eHUEe HEPACTBOPUMBIX
OCHOBAaHMI, BBITECHEHME OJHOTO MeETajula JPYyrUM H3 pPacTBOpa COJM, PELICHUE
AKCIIEPUMEHTANBbHBIX 3a7ady 1o TeMe «BaxHelmme Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IMepuoguyecknii 3axkoH u Ilepuoanyeckas cucremMa XUMHYECKUX 3JI€EMEHTOB
. . MenneneeBa. CtpoeHne aToMoB. XUMHYeCKasi CBA3b. OKHCIHUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEaKIMHU

[lepBble MOMBITKM KJIACCU(PHUKAIMKA XUMUYECKHUX 3JIeMeHTOB. [loHsATHE O rpynmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEIIOYHO3EMENbHbIE METAJUIbI, T'aJIOT€Hbl, MHEPTHBIE
rassl). DJI€MEHTbI, KOTOpble 00pa3yioT aM(pOTEpHbIE OKCUABI U TUAPOKCU/IBI.

[Tepunonnueckuit 3akoH. [lepuonnyeckas cucremMa xuMu4yeckux 3nementoB /1. M.
MenneneeBa. Kopotkonepuomnas u anmuHHOmepuomHas ¢dopmbl [lepuognyeckoit
cucTeMsbl Xumuyeckux anemMeHToB J1. M. Menneneesa. [lepuoas! u rpymnmnst. @usznueckui
CMBICII TOPSIIKOBOTO HOMEPa, HOMEPOB NEPUOJA U TPYMIIbI AJIEMEHTA.
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Crpoenune aromoB. CocraB atoMHbIX snaep. M3oromsl. Dnexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XuUMHYECKUX AeMeHTOB llepuomnyeckoit
cuctembl JI. M. MengeneeBa. XapakTepUCTUKA XMMHUYECKOTO DJIEMEHTa II0 €ro
nosioxeHuto B Ileprnonnueckon cucreme Jl. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHMS paguyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAIUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue llepuoanueckoro 3akoHa u llepmonnueckoil cUCTEMBI XHUMHYECKHX
3JIEMEHTOB JJIA PA3BUTHS HAYKU U TTpakTuku. [[. 1. MenaeneeB — y4€HbIN U IpaK1aHUH.

Xumuueckasi cBsi3zb. KoBasieHTHast (mosisipHas W HEMOJSIpHAsi)  CBS3b.
DIEKTPOOTPUIIATETILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb oxuciieHusi. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJICHHS U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3yuyeHHEe OOpa3loB BEIIECTB METAUIOB W HEMETAIOB, B3aWMOJICUCTBUE
TUJIPOKCHAA LHMHKA C pPacTBOpaMHU KHCJIOT M IIEJIOYEH, TPOBEACHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLMil (rOpeHue,
peaKkuu pa3oKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnbnie ceasu

Peanuzanust MeXNpeAMETHBIX CBA3€H MpU HM3YYEHUUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHATHUH, SIBIIOLIUXCS CUCTEMHBIMU JUISl OTHEJBHBIX IIPEAMETOB €CTECTBEHHO-
HAY4YHOTO IIUKJIA.

OO01u1ue ecTeCTBEHHO-HAayYHbIE MOHATHS: HAYUHBIN (PakT, rTUIoTe3a, TeOpus, 3aKOH,
aHamu3, CHUHTE3, KJIacCU(pUKalUs, TEePUOJUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

dusukKa: MaTepus, aTtoM, JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUM 3apsi, BEIIECTBO, Tel0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, a3, (pU3MUecKue BEJIUYUHBI, €IUHULIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIE MOPOABI, TMOJIE3HBIC
HCKOIIa€MbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

ITepunonnueckunt 3akoH. Ilepuonnyeckas cucreMa XuMu4eckux syemeHTos /1. 1.
Mengeneea. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KU, KAIBIUS U UX COCTUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B lleproanueckoi cucTeMe U CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBSI3U. THUINBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOU PEIIETKN U BUIA
XAMUYECKOU CBSI3H.

Knaccudukanms u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUC
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaCCaM HEOPTAHUYECKUX COEUHECHUN,
TEHETUYECKAs CBSA3b HEOPraHNYECKUX BEILIECTB.

Knaccudukanys XuMruuecKux peakifii o pa3jIndHbIM MPU3HAKaM (IO YUCITY U
COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHUIO
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CTENeHEH OKHUCJICHUS XHMHUYECKHX OJJIEMEHTOB, IO OOpaTHMMOCTH, TO Y4YacCTHIO
KaTajn3aTopa). JK30- U S3HAOTEPMUUECKUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue O cKoOpocTH XUMHUYECKOM peakiuu. I[lonarue 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOrEeHHBIX U TETEPOTECHHBIX
peakuusax. llonstue o katanuze. IloHATHE O XMMUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSAIOLIME HA CKOPOCTh XUMUYECKON PEAKIIMU U MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, ANEKTPOHHBIN Oasianc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuuu. COCTaBICHHE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUH C UCTIOJIBb30BAHIEM METO/Ia AIEKTPOHHOTO OallaHca.

Teopus 3NEKTPOIUTHUECKON IUCCOLUALMU. DNEKTPOJIUTHI U HEIIEKTPOIUTHI.
Katnonsl, anmoHbl. MexaHuU3M JUCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKO# cBsi3u. CteneHs aucconuanuu. CHIBHBIE U CIIa0BIE SJICKTPOJIUTHI.

Peakmuu moHHOr0 OOMEHa. YCIOBHS TPOTEKAHWS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKPAILIEHHBIE NOHHBIE YPAaBHEHUS peakini. CBOKWCTBA KHUCIIOT, OCHOBAHUMN U
COJIEH B CBETE NPENCTaBICHUNA 00 ANEKTPOIUTHYECKON nucconumanuu. KayecTBeHHbIE
peakuuu Ha UoHEI. [loHsATHE O THApPONH3E CONEM.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJIETISIMU KPUCTANTNYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB
— METaJUIOB M HeMEeTaJUIoB (rpaduTa 1 anmasa), CI0KHBIX BEIIECTB (XJIOpHUIa HATPHUS),
HCCIIEIOBAHUE 3aBHCUMOCTH CKOPOCTM XUMHYECKOM peakuuh OT BO3JIECUCTBUSA
pa3nUYHBIX (DAKTOPOB, HCCIEAOBAHHUE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEIECTB,
mpoliecca AUCCOUMAlUU KUCIOT, IeNI0Yel U cojield (BO3MOKHO MCIOJIb30BAaHUE BHJIECO
MaTepUalioB), MPOBEJICHUE OINbBITOB, UJITIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKIIUM
MOHHOTO oOMeHa (00pa3oBaHUE OCA/IKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BO/IbI), OMBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX peakiivii (ropeHue,
peaklMKu pa3JIoKEHUs, COCIUHEHUs), pPACIO3HABAHUE HEOPTraHWYECKUX BELIECTB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTasibl U MX coeIMHEHU S

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS  aTOMOB,
XapaKkTepHbIe cTerneHn okucienus. CTpoeHue u GU3ndecKre CBOMCTBA MPOCTHIX BEIIECTB
— raJloreHoB. XMMUYECKUE CBOMCTBA Ha MpUMepe Xjlopa (B3auMOCHCTBIE C METaJUIAMH,
HEMeTaulaMH, 1ejaoyamMu). Xsnopooaopos. ColisiHast KUCIO0Ta, XUMUYECKHUE CBOMCTBA,
MoJy4YeHHe, IpuMeHeHne. JleficTBue Xopa U XJIOPOBOAOPOAA HA OPraHU3M YEJIOBEKa.
Baxxnenmme Xa0puabl 1 ©X HAXO0XKJIEHUE B IPUPOJIE.

OO6mast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIC CTeTeHU okuciaeHus. CtpoeHue U (GU3nYeCKre CBOMCTBA MPOCTHIX
BEILIECTB — KHCIIOpPOJa U Cepbl. AJIOTPONHBbIE MOAU(PUKALUUA KHUCIOPOAA U CEPBHI.
Xumuueckue cBoiicTBa cepbl. CepoBOJOpPOA, CTpOCHHE, (PU3MYECKHe W XMUMHUYECKUE
cBoiicTBa. OKCHUIIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIIOB. CepHasi KHUCIIOTa,
(dbu3nyeckue U XUMUYECKHEe CBOMCTBA (0OIIME KaK MPEICTaBUTENS Kjacca KUCIOT U
cnenupuyeckre). XMuMUYECKHE PEaKIiH, JeXalllie B OCHOBE MPOMBIIIJIEHHOTO criocoda
MOJTYYEHHs] CepHOM KUCTOThL. [IpuMeHenune cepHolt KucinoThl. Colau CEpHON KUCIOTHI,
KaueCTBeHHas peakius Ha cyinbdar-uoH. HaxoxxneHue cepel u €€ COeqUHEHUN B
npupoje. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIIIEH Ccpellbl COCIUHEHUSIMU CEPBI
(KUCIOTHBIE IO, 3arpsI3HEHUE BO3yXa U BOJOEMOB), CITOCOOBI €0 IPEIOTBPALIICHHUS.

OOmast xapaktepuctuka 3yeMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUA. A30T, pacHpoCTpaHEHUE B MPUPOJE,
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¢usznueckue U XxuMuU4yeckue cBoicTBa. KpyroBopot azora B mpupoge. AMMHAK, €ro
¢bu3znueckne U XUMUYECKUE CBOICTBA, MONy4YeHHE U MpuMeHeHue. Conu aMMOHUS, HX
¢du3nUecKkue U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakiysi Ha HOHBI
aMMOHUS. A30THasi KUCIIOTa, €€ ToJlyueHHe, (U3MUECKHMEe U XUMHUYECKHUE CBOMCTBA
(oOmme Kak TpencTaBUTENs Kiacca KUCIOT U crneuuduyeckue). lcnonb3oBaHue
HUTPATOB MU COJIE aMMOHMS B KaueCTBE MMHEpAJIbHBIX YAOOpeHHil. XuMHYecKoe
3arpsi3HEHHE OKpPYXalollled Cpefbl COEAUHEHUSMH a30Ta (KHUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/1yXa, MOYBBI M BOAOEMOB). PDocdop, amioTpomnHble MOAUBUKAIUU
docdopa, pusnyeckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u dochopnas
KHCTIOTa, (PU3HUECKUe U XUMUYECKHE CBOWCTRA, mosydyeHue. Mcnons3oBanue ¢ocdaTton
B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

OOmast xapakrepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIC CTETEHU OKHUCIICHHUA. YTIEpO, aUIOTPONHbIE MoaudUKaIuH,
pacnpocTpaHeHUue B MNpUpone, (PU3MYECKHEe M XHMMHYECKHE CBOMCTBA. AncopOuusi.
Kpyrosopot yriepoaa B npupoje. OKcuabl yriiepoaa, ux (puU3nyeckue U XUMUYECKUE
CBOMCTBA, JACICTBUE HA KUBbIE OPraHU3MBbI, [I0Jy4YEHNUE U IPUMEHEHUE. DKOJIOTHUECKHE
po0JieMsbl, cBsi3aHHbIE ¢ okcuaoM yriepona (IV), runoresa rimo0aabHOrO MOTEIICHUS
KJIUMaTa, MapHUKOBBIM 3(p¢eKkT. YroiapHas KUCIOTa U €€ CONU, UX (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, NOJyYeHUE U IpuMeHeHre. KauecTBeHHas peakiius Ha KapOoHaT-
noHbl. Vcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasibHbIE TOHATHS OO OpPraHUYECKUX BEIIECTBAX KaK O COEIMHEHHUSX
yraepojna (MeTaH, 3TaH, TWIEH, aleTWUJIEH, 3TaHOJ, INIHMIEPUH, YKCYCHas KHUCIIOTA).
[IpupoHbIe HCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBINA ra3, HEPTh), MPOAYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U MTPOMBINLICHHOCTH. [ToHATHE 0 OMOJIOTHYECKU
BAKHBIX BEIIECTBAaX: >KMpaxX, OejKax, YIJeBOJax — M HMX POJM B KU3HHU YEJIOBEKa.
MartepuanbHOe €AUHCTBO OPIaHUUYECKUX U HEOPraHUYECKUX COCIMHEHUN.

KpeMuuii, ero ¢pusznyeckne u XMMUYECKHE CBOMCTBA, MOJYyYEHUE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mme npeacraBieHus: o0 okcuae kpemuus (IV) u
KpeMHUeBOM kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiiime cTpouTenbHble MaTepHalibl: KepaMUKa, CTEKJIO0, I[eMEHT, O€TOoH,
xene300eToH. [IpobieMbl 06€30MacHOr0 MCIOJIb30BAHUS CTPOUTEIBHBIX MATEPHUATIOB B
ITIOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

W3y4eHHe O0O0pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJOPUI-MOHBI U HAOIIOJIEHWE MPU3HAKOB HUX
MPOTEKaHUs, OMbITHI, OTpaXkarolre GU3NIECKUe U XUMUUECKHE CBOMCTBA TaJIOT€HOB U
UX COEIUWHEHUN (BO3MOXHO HCIOJIb30BAHUE BHUIACOMATEPUAJTIOB), O3HAKOMIIEHHUE C
oOpa3iaMu XJIOpUI0B (TaJlOTEHUIOB), O3HAKOMJICHHME C oOOpa3liamMu cepbl U eé
COEIMHEHUSIMU (BO3MOXHO MCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB), HAOIIOJEHUE MTpoliecca
oOyIJIMBaHMs caxapa MoJ JeUCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOThI, U3yUYEHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOW KHCIOTHI, MPOBEIACHUE KauyeCTBEHHOMN
peakiuu Ha cyib(paT-uoH U HaOJII0JeHNe MpHU3HaKa €€ MPOTeKaHUs, 03HAKOMJICHHUE C
(¢u3MYeCKUMU  CBOMCTBaMHM a30Ta, ¢ochopa W UX COeAUHEHUN (BO3MOMKHO
MCIIOJIb30BaHUE BHJIEOMATEPUANIOB), o0Opa3namMu a30THBIX U (OCPOpHBIX yn0OpeHuil,
noJilyueHue, coOMpaHue, paclo3HaBaHWE U HM3y4YEHHE CBOWMCTB aMMHaKa, MPOBEACHUE
KaueCTBEHHBIX pEaKlUUi HAa MOH aMMOHHUA U ¢GocdaT-HOH U U3yYEHHE NMPU3HAKOB UX
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IIPOTEKAHUA, B3aMMOJEUCTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIJIOTBI C MEAbIO
(BO3MO>XHO HMCIOJIb30BAHUE BUJECOMATEPUATIOB), U3YUEHUE MOJAENICH KPUCTALTMYECKUX
pemérok ainMasa, rpadura, QysuiepeHa, O03HAKOMJIEHHE C MPOLECCOM aacopOuuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOWCTBOM IPOTMBOrasa,
IOJlydYeHUe, CcOoOMpaHUE, pacllO3HABAHME W H3YyYEHUE CBOWCTB YIJIEKUCIIOrO Tasa,
NPOBEJCHUE KAaYECTBEHHBIX pEaKUil Ha KapOOHAT M CHJIMKAT-UOHBl U H3Y4YEHHE
OPU3HAKOB  HMX  IPOTEKaHWS, O3HAKOMJICHHME C  MPOAYKIUEH  CHIMKATHOU
IPOMBIIUICHHOCTH, PEUICHUE JSKCIHEPUMEHTAIBHBIX 3aJad 1o TeMe «Baxueinmmue
HEMETAJUIBI U UX COCAVMHECHUS.

MeTtasiibl M MX COCAUHEHUSA

OO01ast XxapakTepucTUKa XUMHYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUH HMX
nonoxxenus B [leproanueckont cucreme xumuueckux sneMeHToB . M. Menaeneesa u
cTtpoeHus atoMoB. CTpoeHHe MeTauioB. MerauinyecKkas CBsi3b M MeTajulMYecKas
KPUCTAJUINYECKAsE PEMIETKA. OJEKTPOXUMUYECKUN pAX  HANOPSOHKEHUW METaJUIoB.
®u3znyecKkre 1 XUMUYECKUE CBOMCTBA MeTAITIOB. O0IIKEe CIOCOOBI MOTYyYEHUS METAILIOB.
[TonsiTe 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOppo3uu. CIiiaBsl
(cTamb, yyryH, JOPATIOMUHUANA, OpOH3a) U UX IPUMEHEHHE B OBITY U MMPOMBIIIEHHOCTH.

[IlemouHble MeETaJUIBI: MOJOKEHHE B llepuoanyeckod cuCTeME XUMHYECKHX
anementoB JI. WM. MenneneeBa, CTpOCHHME HX aTOMOB, HAXOXXICHHE B IIPUPOJE.
dusnyeckue U XUMHUYECKHE CBOMCTBa (Ha mpuMepe HaTpus U Kaiusi). Oxkcuabl U
TMAPOKCHIBI HATpUS U Kanus. [[pumMeHenne nenoyHbIX METaIOB U UX COEAUHEHUM.

[[{eroyHO3E€MENBHBIE METAJIBI MATHUM U KAJIBIIUI: TI0JIOKEHUE B [lepnoandeckon
CHUCTEME XUMHUYECKUX 371eMeHTOB [[. 1. MeHieneeBa, CTpoeHHE UX aTOMOB, HAXOKICHUE
B npupone. Pusnyeckne U XUMHUYECKHME CBOMCTBA MarHus M Kajplus. Baxuenmue
COCMHEHUs KaJbIUsl (OKCUJ, THUAPOKCHUMI, coju). KECTKOCTh BOABI U CHOCOOBI €&
YCTpPaHEHHS.

AJFOMUHHI: OJI0KEHUE B [leproandeckon cucreMe XUMHYECKUX JJIEMEHTOB /1.
N. MenaeneeBa, CTpOEHUE aTOMa, HAXOXKAEHUE B Ipupoae. Puszndeckue U XUMUYECKHE
CBOMCTBa amoMuHUS. AM(pOTEpHbIE CBOICTBA OKCHU/IA U TUAPOKCUAA aTFOMUHUSL.

Keneszo: nonoxenne B Ilepuoanueckor cucteMe XUMHAYECKUX 3jeMeHToB [l. .
MenneneeBa, CTpO€HHE aTOMa, HaXOXKIAEHUE B mpupone. Pu3ndeckue U XUMHUYECKUE
cBoiicTBa xene3za. Oxkcunpl, ruapokcubl U conu xkenesa (11) u xenesa (II1), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C 00pa3laMyi METAJJIOB U CILJIAaBOB, UX (PU3NUYECKUMH CBOMCTBAMH,
U3YyYEHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HMCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), 0OCOOCHHOCTEN B3aMMOJICUCTBUS OKCHUIA KaJIbLIMS U HATPUsI C BOJOM
(BO3MO’KHO HCIIOJIb30BAHUE BUCOMATEPUATIORB), UCCIIEAOBAHNE CBOMCTB KECTKOM BOJIBI,
npoliecca ropeHus kele3a B KUCIopo/ie (BO3MOXKHO UCIOJb30BaHUE BUIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMI Ha MOHBI: MarHUsl, KaJblUs, ATFOMUHUS,
nunka, xenesa (II) u xenesa (II1), meau (II), HaGMrOMEHWE W ONMKMCaHUE MPOIIECCOB
OKpalllMBaHUs MJIAMEHH MOHAMU HATpUs, Kajdus U KalblUs (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPHATIOB), HCCIeN0BaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUSA U
TMAPOKCHJA IIMHKA, PEIIEHUE H3KCIEPUMEHTAIbHBIX 3a1ady Mo Teme «Baxuelmue
METaJUIbl U UX COECAUHEHUS.

XHMHUA ¥ OKpY:KaoUias cpeaa
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BemecrBa u Marepuaiibl B IMOBCEIHEBHOM KW3HM 4eEJNOBEKa. be3omacHoe
UCIIOJIb30BaHME BEIIECTB M XMMHUYECKHX peakuui B ObiTy. I[lepBas momours mnpu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsA3HEHHE OKpYyKawlled cpeabl (mpelenbHas AOoImycTUMast
KoHIleHTpanus Beulects, nainee — IIJIK). Poap xumum B pelieHHUM 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKCnepumMeHm:

U3ydyeHHe O0O0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEPHBIE
MaTepualbl).

Mesicnpeomemmuoie cea3u

Peanmuszanuss MeXnpeaMETHBIX CBA3€H IpU HM3Yy4YEHUMM XUMHH B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCIIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHITHIA, TaK
U TIOHATUM, SBISIIOUIUXCS CUCTEMHBIMU JUIsl OTHAEJBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO01uIue ecTeCTBEHHO-HAayYHbIE TOHATHS: HAYYHBIN (PakT, TMIIOTE3a, 3aKOH, TEOPH,
aHaJlu3, CHUHTE3, KiacCU(UKalus, I[EPUOJUYHOCTh, HAONIOIEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PQEeKT, TEXHOIOIHs,
MaTepHuabl.

®dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIBI,
PaAMOAaKTUBHOCTD, MOJIEKYJA, IEKTPUUYECKUN 3apsl, TPOBOAHUKH, MOJYIPOBOIHUKH,
IUDJIEKTPUKH, POTOIEMEHT, BELLIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTAUIMYECKas pEETKA, CIUIaBbl, (HU3UUYECKUE
BEJIMYUHBI, €IUHULBI HU3MEPEHHs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbL,
Comnnue.

buonorus: ¢oTtocuHTe3, AbixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEpAIbHbIC
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MMTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbIE MOPOJbI, MOJE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA HPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3ybTaThl OCBOCHHUSI TPOTPaMMBbl OCHOBHOT'O 00111eT0 00pa30BaHUs
JOCTUTAIOTCST B XOJ€ OOYyYEeHHMS XUMHUU B €IMHCTBE Y4Y€OHONW M BOCIMTATEILHOMN
JESITETbHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MTpaBUIaMU U HOpMaMu
MOBEACHUS U CIOCOOCTBYIOT MPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHSI U COLIMATIU3ALINH
00yyaroImmxcs.

JInyHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh oOyJaronmxcs
PYKOBOJICTBOBAThCA CUCTEMOU MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIIMN M PACIIMPECHUE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuMOoTHYECKOr0 BOCIMTAHUS

IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPHUYECKOMY M
Hay4YHOMY HACJIEUIO0, TOHUMAaHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOTO
oOIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpHOM HWH(MOpManuendr o0 MepeaoBbIX
JOCTUKEHUAX U OTKPBITUSAX MHUPOBOW M OTEYECTBEHHOW XMUMUU, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABIICHUS O COLMAIIbHBIX HOPMAaX U MPABHJIAX MEKIMYHOCTHBIX OTHOIIEHUI
B KOJUICKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIIEI0BATENBCKOM, TBOPUECKON U APYTUX BUAAX JAEATEIbHOCTH, TOTOBHOCTU K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTHM  NpPU  BBIIOJIHEHHH  y4EOHBIX,
MO3HABATENbHBIX 33]1a4, BBIOJHECHUU XUMUYECKUX AKCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX
MPOEKTOB, CTPEMJICHUSI K B3aMMOIMOHUMAHHMIO W B3aUMOIIOMOIIM B TMPOIIECCE ITOU
y4eOHOM AesATEeTbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJIEHUE M TOCTYNKU CBOUX
TOBApUILIEH C TMO3UIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUU ITOCTYNKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUA:

MHUPOBO33PEHUYECKHE TMPEJICTABICHUSI O BEIIECTBE W XUMHUYECKOW peakuuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABIISIIOIIAE OCHOBY
JUISl TIOHMMAaHUSI CYNTHOCTH HAay4YHOW KapTUHBI MUpPA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C IPUPOIHON CPENoit, O
POJIM XUMHH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABaTEJbHBIC MOTHUBBI, HAaIpaBJE€HHbIE HA TOJYYCHHUE HOBBIX 3HAHUU MO
XUMUH, HEOoOXOoAuMble [JIsi OOBSCHEHHS HaOMIOAaeMbIX TMIPOIIECCOB U  SIBJICHUM,
MO3HaBaTeJIbHOU, MH(HOPMAIIMOHHON M YUTATENbCKOM KYJIbTYPhI, B TOM YHCJIE HABBIKOB
CaMOCTOATENIbHON paboThl C Y4YEOHBIMU TEKCTaMM, CIPABOYHOM JIUTEpPATypOH,
JTOCTYIHBIMH TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYeHHIO U T[O3HAHUIO, JI0003HATEILHOCTh, TOTOBHOCTH W
CIIOCOOHOCTH K CaM0O00pa30BaHUIO, IPOSKTHON U MCCIICOBATEIBCKOMN EATEIHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYCHHUS B JaJIbHEUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTHU >KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 37I0POBBIN 00pa3 KU3HHU, OCO3HAHUE MOCEACTBUN U HEMIPUSATUE BPETHBIX
MPUBBIUCK (YMOTPEOJICHUST aJKOTONsl, HAPKOTUKOB, KYpPEHUs), HEOOXOIUMOCTH
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coOmro/ieHnst TTpaBuil 0€30MacHOCTH TIPH OOpAIICHUH ¢ XMMHUYECKUMHU BEIIECTBAMH B
OBITY U peaTbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPaKTUYECKOMY H3Y4YEHHUIO Mpodeccuil u Tpyda pazaIudHOro poa,
YBaXKEHHE K TPYAYy U PE3yibTaTaM TPYHOBOU NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
NpPUMEHEHUS! MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBIOOP MHIMBHUIYaTbHOU
TPACKTOPUM MPOAOHKEHUS 00pa3oBaHHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIHEUTHOM
npodeccoHanbHON JEATEIPHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTH
a/IalTHPOBATHCA B MPO(ECCHOHATIBHOM Ccperie;

6) KOJIOTNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKHU LETECO00pa3HOE OTHOLIEHUE K MPUPOJIE KaK NUCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBAHUS, MOHUMAHUE IIEHHOCTH 3J0POBOTO M 0€30MacHOro
oOpaza JKHW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3HYECKOMY U
MICUXUYECKOMY 30pPOBbIO, OCO3HAHME LEHHOCTH COOJIIOJECHUS MpaBUil 0€30M1acHOTO
MOBEJICHUS TIpU pabOTE C BEIIECTBAMU, a TAK)KE B CUTYaLIUSIX, YTPOKAIOIIUX 37J0POBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydyaeMble MPU HU3YYCHUH XUMUH, IS
pelIeHns 3a/1ad, CBSA3AHHBIX C OKPYXKalOUIEH NPUPOAHON CpEenoul, IUisl MOBBILICHUS
YPOBHS SKOJOTHYECKOM KYJIbTYphI, OCO3HAHUS TI100aJIFHOTO XapaKkTepa dKOJOTUYECKUX
npoOjeM W MyTed WX pelIeHUs IMOCPEIICTBOM METOJOB XUMHUHU, HKOJIOTHYECKOTO
MBIIUICHUSI, YMEHHSI PYKOBOJICTBOBAThCS UM B MO3HABATEIHLHON, KOMMYHUKATUBHON U
COLIMAJIbHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MmeTanpeaMETHBIX PE3YyJIbTAaTOB  BBIACISIOT 3HAYMMbIEC IS
(dhopMUpOBaHUsST MHPOBO33PEHUSI OOIICHAYUHbIC TOHSATUS (3aKOH, TEOPHUsS, MPUHIIUIIL,
runoresa, pakrt, CucTeMa, IpoLecc, IKCIEPUMEHT U JPYToe€.), KOTOPbIE UCIOIb3YIOTCS B
€CTEeCTBEHHO-HAYUHBIX YYEOHBIX MpeJAMeTaxX U MO3BOJSIOT HA OCHOBE 3HAHUW M3 ITHUX
npeaMeToB (GOpMHUPOBATH TMPEACTABICHUE O IIEJIOCTHOM HAyYHOW KapTHHE MUpa, U
VHUBEpCaJbHble  y4eOHbIE  JeHCTBUA  (ITO3HABATENIbHBIC, = KOMMYHUKATHBHBIC,
pPETyJsTUBHBIE),  KOTOpble  obOecrmeunBarOT  (OPMHPOBAHHE  TOTOBHOCTH K
CaMOCTOSTEIIbHOMY TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YIEOHOU e TETbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble jornyeckue AecTBUS:

YMEHHUSI UCTO0JIb30BaTh MPUEMBI JIOTUYECKOTO MBIILJICHUS] IPU OCBOSHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKUX TMOHATUN (BBIAEIATh HUX XapaKTepHbIC MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMH TOHSTHUSMU), HCIOJIL30BaTh TOHSATHUS IS
OOBSICHEHUS OT/ACJIbHBIX (PAKTOB U SIBJICHWM, BHIOMpATh OCHOBAHUS M KPUTEPUM IS
KJIacCU(UKAIIUM XUMHUYECKMX BEIIECTB M XHUMHUYECKHX pEaKIUi, YCTaHABIMBAThH
MIPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY OOBEKTaMH HW3YUYEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIC, ACAYKTUBHBIC, IO aHAJOTHM), JAejiaTh BBIBOJBI H
3aKIIFOYCHHS;

YMEHHE TPUMEHSTh B TMPOILECCE TMO3HAHUA TOHATUA (IIPEAMETHBIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MO, HCIOJIb3yEeMbI€ B XHUMHH,
peoOpa3oBhIBATh IIUPOKO MPUMEHSEMbIE B XHMHH MOJICTbHBIC TPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMU4ecKas (hopMysia U ypaBHEHHE XUMUYECKON
peakIuu — MpU PEIICHUH y4eOHO-TI03HABATENBHBIX 3a/1a4, C YUETOM ITUX MOJIEThHBIX
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MIPEACTABICHUI BBISBIATh M XapaKTE€PU30BATh CYIIECTBEHHbIE MPHU3HAKH H3Yy4aeMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB M XHUMHUYECKHX pEaKIHi, BBISBIATH OOIINe
3aKOHOMEPHOCTH, NPUYMHHO-CIECICTBEHHBIE CBA3W W NIPOTHBOPEUYHS B HM3YYAEMBIX
npoleccax U sIBJICHUAX.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BONPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUA, a TAaKK€ B KayeCTBE OCHOBBI JIJIsi (DOPMUPOBAHMS TUIIOTE3bI MO IPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

OpUOOpETEeHNE OIbITa MO0 IUIAHUPOBAHUIO, OPraHU3alid H  TMPOBEIACHUIO
YYEHHYECKUX IKCIIEPUMEHTOB, yMEHUE HAOIIOAATh 32 XOJI0OM IIPOLIECCA, CAMOCTOSATEIBHO
MPOTHO3UPOBATH €T0 PE3YyIbTAT, POPMYITUPOBATH 0OOOIIECHHUS U BBIBOABI 10 PE3yIbTaTaM
MPOBEIEHHOTO OMbBITA, UCCIEAOBAHUS, COCTABIIATH OTUYET O MPOJICIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BbIOMpaTh, AaHAJIM3UPOBaTh W HMHTEPIPETUPOBATH HUHPOPMALUIO
pa3IMYHBIX BUJOB M (OpPM NPEACTABICHHUS, IMOIYYaeMYyI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYyJIApHAsl JUTEpaTypa XUMHUYECKOIO COJEpKaHUs, CIpaBOYHbIE MOCOOHUS,
pecypcsl MHTepHETa), KPUTHUUYECKU OIICHHBATh MPOTHUBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(dOpMaIHIO;

YMEHHME MPUMEHATh pa3IMYHbIe METOAbl M 3allpoChl MpPU TIOUCKE U OTOOpE
MH(OpPMaLlUU U COOTBETCTBYIOLUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJIHEHUS YUEOHBIX U
MO3HABATENbHBIX 3aJa4 OINpEeAENEHHOr0 THUMA, NPUOOpeTeHHe OmbiTa B 00JaCTH
UCIIOJIb30BaHUs ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWH,  OBJIAJICHUE
KyJIbTYpPOIl aKTUBHOTO UCIIOIb30BaHUS PA3IMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOATEIBHO
BBIOMPATh ONTUMAJIbHYIO (OpMY NpPEACTaBICHHUS HHPOPMALMU W WILIIOCTPUPOBATH
peraemMble 3a/1a4M HECJIOKHBIMU CXeMaMu, AMarpaMMamMu, Jpyrumu opmamu rpaduxu
1 UX KOMOWHAIIUSIMH;

YyMEHUE HCHOJb30BaTh W  aHAJIM3UpPOBaTh B  IMpolecce y4eOHOH W
UCCJIEI0OBATENbCKOW ICSITENIbHOCTH HMH(POPMALIMIO O BIMUSAHUM POMBIIUIEHHOCTH,
CEJIbCKOI0 XO35KCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEN TPUPOIHOM CPEBI.

KoMMyHMKAaTHBHBIE YHHMBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHHMsI 33J]aBaTh BOIPOCH (B X0J€ auanora u (Win) JUCKYCCHM) IO CYILECTBY
oOcyxnaemMoi TeMbl, (OPMYJIHPOBATh CBOU MPEIOKEHHUSI OTHOCUTEIBHO BBIOJTHEHUS
NPEJI0KEHHOM 3a7]a4H;

YMEHUS NPEJICTABIATE MOJyUYEHHBIE PE3YJIbTaThl IO3HABATEIBHOMN AEATEILHOCTH B
YCTHBIX U TMHCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PE3YJbTATOB BBINOJHEHUS
XUMHUUYECKOTO HKCrepuMeHTa (J1abopaTOpHOTO OIbITa, JabopaTopHOM padoThl MO
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO POEKTA);

yMEHUsI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMU B  COBMECTHOM
MO3HABATEJIbHOM W MCCIEI0BATEIbCKON AEATEIBHOCTH MPU PEIICHUH BO3HUKAIOMIMX
npo0JieM Ha OCHOBE Y4Y€Ta OOLIMX MHTEPECOB M COINIACOBAaHUA MO3ULIUN (00CyXaeHHUs,
OOMEH MHEHMSIMU, «MO3TOBBI€ IITYpPMbI», KOOPAMHALIMS COBMECTHBIX JIEUCTBHIA,
oTpe/ieNieHNue KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON paboThl U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CaMOCTOSATEIBHO OINpPENENATh UEIU JEATEIbHOCTH, ILJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJHUPOBATbH M TIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh HaunOosee 3G EeKTHBHBIE CHOCOOBI pelIeHUS YYEOHBIX U
MO3HABATEJIbHBIX  3a/lay, CaMOCTOSITENbHO  COCTABJISITH WM  KOPPEKTUPOBATh
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IIPEJIOKEHHBIM AITOPUTM IEUCTBUU IPU BBIIOJIHEHUN 3aJaHUN C YYETOM MOJy4YEHUS
HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUUsAX, OICHUBAThH
COOTBETCTBHUE IIOJIYYEHHOTO pe3ysbTaTa 3asBJICHHOM L€JIM, YMEHHE HCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBI, IPEUIAracMble B YCIOBUU 33 IaHUN.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOCHUIO 00SI3aTEILHOTO COAEPIKAHMS,
YCTaHOBJICHHOTO JaHHOM (efepaiabHON pabodell MporpaMMoN, BBIIEISIOT: OCBOCHHBIE
0Oy4arolMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUMN, cieu(pUUecKue AJis
IpeaIMETHON 00J1aCTH «XUMHUS», BUBI JIEATEIBHOCTH MO [TOJIyY€HHUIO HOBOTO 3HAHHUS, €T0
MHTEPIIPETAlNY, NMPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTyalUsX.

K koHIiy 00yueHus B 8 Kjacce mpeIMETHbIE pe3yJibTaTbl Ha 0a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIM:

o PAcCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX NOHATHUW: aTOM, MOJIEKYJIA,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJEKYJSIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl 101 XUMUYECKOTO JIEMEHTA
B COCIMHEHUHU, MOJSPHBII 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
AJIEKTPOOTPHULIATEIBLHOCTD, CTEIIEHb OKUCIEHUS, XUMHUECKasl peaKkus, Kiaccu(ukauus
pEaKIMi: peaKUuU COCIUHEHHUs], PEAKLINH PA3JI0OKEHHUS, PEAKLINH 3aMEIICHHS, PEAKLIUN
oOM€Ha, K30- ¥ SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOK 3P (EKT peakiuu, 1Ipo aToma,
AJIEKTPOHHBIN CJIOM aToma, aTOMHasi OpOWUTallb, paJNyC aToMa, XMMHYECKas CBS3b,
MOJISIpHAsE W HEIOJSpHAs KOBAJICHTHAs CBS3b, MOHHAS CBSA3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas J10Ji BelllecTBa (IIPOLIEHTHAs] KOHIIEHTPALIKsI) B PaCTBOPE;

o WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHX TMOHSATUH U
IIPUMEHSATD 3TU MOHSTHS IPU ONMCAHUU BELIECTB U UX NPEBPALCHUI;

o UCIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUs ()OPMYJI BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIINM;

o ONpeNeNsaTh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, TPUHAIJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy CO€IMHEHUH mo ¢opMmynaMm, BHJI XUMHYECKOM CBS3U
(xoBaJIeHTHAs! M1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

o packpbiBaTh cMbIca Ilepuomnueckoro 3axkona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJNYECKONM 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT UX MOJ0XKeHus B llepnonndeckon cucreMe, 3aKOHOB COXPAHEHHS] MAaCChI
BEILIECTB, IOCTOSIHCTBA COCTABA, AaTOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOTrapo;

o ONMKCHIBATHL W XapakTepu3oBaTh TabiuuHyro Qopmy Ilepuogmueckoit
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3ivyarTh MOHATUS «rjaBHasg mnoarpynma (A-
rpynna)» u «mnobouyHas mnoxarpynmna (b-rpynma)», manble W OoJiblIME€ TEPUOIBI,
COOTHOCUTH 00O3HaueHusi, KoTopble nMerorca B Tabnuie «llepuonnueckas cucrema
XUMHUYECKUX 1eMeHTOB []. 1. MenaeneeBa» ¢ 4ncCIOBbIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsij sjpa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpeesieHue ux 1o AIEKTPOHHBIM CIIOSIM);

o KJIACCU(PUIIUPOBATh XUMUYECKUE 3IIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHUE peakluuu (IO YMCIY U COCTaBy YYacTBYIOIIMX B pPEaKLUU BELIECTB, IO
TerioBoMy 3 exry);
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o XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAAs ONMUCAHUE NMPUMEPAMU MOJIEKYJSPHBIX YPABHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

o IIPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTEKAHNS XUMUYECKUX IIPEBPALLICHUN B PA3JIMYHBIX YCIOBUSIX;
o BBIYMCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,

MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (hOpMyJie COEIUHEHHUS, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

o IPUMEHSITh OCHOBHBIE OIEPALIUH MBICIUTEIBHON AEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OOO0OIIeHHE, CHUCTEeMATHU3aIUI0, KIACCU(PUKALUIO, BBISIBICHHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H — ISl U3Y4YEHUS CBOWCTB BEUIECTB U XUMHUYECKHX

peaKkiMii, €CTeCTBEHHO-HAay4YHbIe METOAbl IO3HAHMS — HaOJI0JIeHue, H3MEpPEHHUE,
MOJIETUPOBAHUE, SKCIEPUMEHT (PEabHbIN U MBICIICHHBIN);
o cJe0BaTh IIpaBUiiaM MOJIb30BaHUS XUMHUUYECKOM MOCYI0i U 1TaOOpaTOPHBIM

o00Opy/IOBaHUEM, a TAaKXKe IMpaBuiaM OOpAIllEHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMU MO BBIMIOJHEHUIO TA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJIYYECHUIO U
coOUpaHUI0 Ta3000pa3HbIX BEHIECTB (BOJAOPOAA M KHCIOPOJA), HPUTOTOBJICHUIO
PacTBOPOB C OIPEACIEHHON MacCCOBOM J0JIEN pAaCTBOPEHHOTO BELIECTBA, IIJITAHUPOBATh U
MPOBOAUTh XUMHUUYECKUE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEIIOYEH U
KHCJIOT C TIOMOIIBIO MHIUKATOPOB (JTaKMyC, heHON(PTaNICUH, METUIIOPAHK U APYTHE).

K xoniy oOyueHus B 9 KJjacce mpeIMETHbIE pe3yJibTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

o pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSTHH: XUMUYECKUM
AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTUOH, aHUOH, TTPOCTOE BEILIECTBO, CJI0KHOE BEIIIECTRO,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas peaxius,
XUMUYECKasi CBS3b, TEIUIOBOM 3(P(EKT peakinu, MOJb, MOJISIPHBIA 00BEM, PacTBOD,
AIEKTPOIUTHI, HEANEKTPOJIUTHI, JIECKTPOIUTUYECKAS TUCCOLUALNS, PEAKIIUU HOHHOIO
oOMeHa, KaTajanu3aTrop, XUMHUUECKOe paBHOBECHE, 0OpaTUMBbIE U HEOOPATUMbIE PEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHUE
U BOCCTAHOBJICHUE, QJIOTPONusi, aM(pOTEPHOCTh, XMMUYECKasl CBsI3b (KOBaJiEeHTHas,
MOHHAsl, METAJUINYECKas), KPUCTAJUIMYECKAs] PEIIETKA, KOPPO3UsI METAJUIOB, CIUIABHI,
CKOPOCTb XHMHYECKOM pEaKlUHH, MpeneibHO nonycrumas KoHueHtpamusa [IJIK

BEIIECTBA;

o WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHUMHWYECKUX MOHSATHM U
MPUMEHATH 3TU MOHATUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILCHUN;

o UCII0JIb30BaTh XUMHYECKYIO CHUMBOJIMKY JIJIsi COCTaBJIeHUsI (POPMYIT BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKIINM;

o ONPEAEIATh BAJEHTHOCTh U CTENEHb OKUCIIEHHUSI XUMUYECKUX JJIEMEHTOB B

COEAMHEHUAX PAa3JIMYHOIO COCTaBa, NPHHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeAuHEHuM 1o ¢opmMmynaMm, BHJI XMMHYECKOW CBsI3U (KOBAJEHTHAs, MOHHA,
MeTaJuIMuecKasi) B HEOPraHUYECKHX COEIMHEHMSIX, 3aps]l HMOHAa 10 XUMHUYECKOH
dbopmysie, xapakTep cpeibl B BOAHBIX PacTBOPAX HEOPTaHUYECKHX COCAUHEHUM, TUI
KPUCTAJJIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

° packpsiBath cMmbich llepuomnueckoro 3axkona [[. M. MenngeneeBa wu
JE€MOHCTPUPOBATh €r0 TOHUMAaHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIHUHYIO (popmy
Ileproguyecko CHUCTEMBl XUMHUYECKMX OJJIEMEHTOB: pa3Myarh IOHATHUS «IJIaBHAs
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noarpynna (A-rpynma)» u «mobouyHas noarpynmna (b-rpymnma)», mansie u Oosbline
MEPUOJIbI, COOTHOCUTHh 0003HAYCHUS, KOTOPhIE UMEIOTCA B TIEPUOIUIECKON TaOIuUIlE, C
YHUCJIOBBIMU XAapPAKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apAn sapa, o0l1ee YUCIo 3JIEKTPOHOB M PACIpPEICNICHUE UX MO AJIEKTPOHHBIM CIOSIM),
OOBSACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCTMHEHUM
B IIpejiesiax MaJIbIX MEPUOJIOB U IIABHBIX MOJATPYII C YYETOM CTPOEHUS UX AaTOMOB;

o KJ1acCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPTAaHMUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (MO YMCIY M COCTAaBY YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TerIoBoMY (G (EKTy, M0 U3MEHEHHIO CTETICHEH OKUCIICHUS XUMHYECKUX YJIEMEHTOR);

o XapaKTepu30BaTh (OMUCHIBATH) OOIMME W CHCMU(PUICCKHE XUMHUYCCKHEC
CBOMCTBAa MPOCTBIX U CIOXKHBIX BEIIECTB, IMOJTBEpPXk Aasi ONUCAHUE MpPUMEpPaMuU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

o COCTABJISITh  YPABHEHUS DIJIEKTPOJIMTHYECKOW JAMCCOLMALMU  KHUCIIOT,
eJI0Yel U COJIeH, TOJIHBIE U COKpAIEHHbIE YpaBHEHUS pPEaKIMil MOHHOTO OOMEHa,
YpaBHEHUS PEaKIUM, MOATBEPKIAIONINX CYIIECTBOBAHUE I'CHETHUYECKON CBA3U MEXKITY
BEIIIECTBAMHU PA3JIMYHBIX KJIACCOB;

o pacKpbIiBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMiA
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaKIUid;

o IPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUN B PA3JIUYHBIX YCIOBUSAX;

o BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYFO MacChl BEILECTB,
MAaCCOBYIO JIOJII0 XMMHUUYECKOTO 3JIEeMEHTa Mo (GopMysie COCAMHEHHUS, MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKIuu;

o co0JiroAaTh MpaBuia MOJIH30BAHUSI XUMHUECKON MOCYA0M U 1ab0paTOpHbIM
o0opyJ0BaHUEM, a TaKKe MpaBuia OOpalieHUs C BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TI0 MOJYYEHHUIO U
coOUpaHuIo ra3000pa3HBIX BEIIECTB (aMMHUAKa U YTIEKHUCIIOTO ra3a);

o IPOBOJNTH PEAKIINU, TOATBEPKAAIONINE KAYECTBEHHBIN COCTAB Pa3InYHBIX
BEIIIECTB: PACMO3HABATh OIBITHBIM MYTEM XJIOPUI-, OpOMUI-, HMOAUA-, KapOoHAaT-,
dbocdar-, cunukat-, cynbdar-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHHMS M HOHBI U3YYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

o MIPUMEHSTh OCHOBHBIE OIEPALMK MBICIUTEIHHON AESATEILHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHME, OOOOIICHHE, CHUCTEMAaTHU3allui0, BBISBICHHE TMPUYUHHO-
CIEJICTBEHHBIX CBSI3€M — JI1 M3YYCHUS CBOMCTB BEIIECTB M XUMHYECKUX PEaAKIUU,
€CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOJIOICHHE, U3MEPEHUE, MOICIIUPOBAHUE,
AKCIEPUMEHT (PEeabHbII U MBICIICHHBIN ).
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TEMATHYECKOE IIJNTAHUPOBAHHUE
8 KUIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
HaumeHnoBanmue
Ne (uu¢posbie)
pas3aesioB U TeM Bceer KoHTpoJbHBI IIpakTuyeckun
n/n o0pa3oBaTe/bHbIE
NMporpaMMalI 0 e padoThl e paboThbl
pecypchl
Pa3znea 1. IlepBoHayaibHble XMMHUYECKHE MIOHATHS
Xumus —
|~ BaKHAA 001aCTh bubmoreka IIOK
1 " | eCTECTBO3HAHHMS U 5 2 https://m.edsoo.ru/7{41837
MIPAKTUYECKOU c
NEeATEIIbHOCTH YeIoBeKa
1 Bewmecrsa i bu6amoreka I{OK
' 5 15 1 https://m.edsoo.ru/7{41837
2 XUMUYECKHE PEaKIIuu .
Hroro no pazneny 20
Pa3zgeu 2. BaxkHeiiue npeacTaBUuTe/IM HEOPraHUYECKHUX BELECTB
5 Boznyx. butmoreka [JOK
1 " Kucnopox. [lonsitue 06 6 https://m.edsoo.ru/7f41837
OKCHJIax c
bubmoreka IIOK
2. Bonopon.Iosn 8 1 https://m.edsoo.ru/7f41837
2 € 0 KHCJIOTaX U COJISIX .
) Bopa. PactBopbl. butmoreka [JOK
3 " IlonsTue 06 5 1 1 https://m.edsoo.ru/7{f41837
OCHOBAHHUSX c
5 KHaCCB?CHOBHHe bubmoreka IIOK
' 11 1 1 https://m.edsoo.ru/7f41837
4 HEOPTaHUYECKUX .
COCJIMHCHUH =
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Htoro no pazaeny 30
Pa3znen 3. llepnoanueckmnii 3axoH u [lepuoanyeckas cucreMa xumuieckux 31emMeHToB JI. . MenaesneeBa.
Crtpoenue aToMoB. XumMnueckasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN
[Tepuoauueckuii
3aKOH U
3 [lepuoanueckas bu6mmoreka [IOK
1 " cHCTEMa XMMHUYECKHUX 7 https://m.edsoo.ru/7f41837
snemeHToB /JI. 1. ¢
MenneneeBa. CtpoeHue
aToMa
3. CBI3b }(()I:cﬁlg;pe;giiﬂo- bubmorexa LOK
' ) 8 1 https://m.edsoo.ru/7f41837
2 BOCCTAaHOBUTEJIbHBIC .
peakiuu =
bu6mmoreka IJOK
Htoro no pazneny 15 https://m.edsoo.ru/7f41837
C
bubmoreka IIOK
Pe3zepBHOE Bpems 3 https://m.edsoo.ru/7f41837
C
OBIIEE KOJIMYECTBO 63 4 5
YACOB 110 ITPOT'PAMME
[lokyMeHT co3fiaH B anekTpoHHol opme. Ne 20 ot 24.01.2024. VcnonHutens: Masnosa T.M. 0 INEKTPOHHbIA

Ctpanuua 19 3 22. CtpaHuua cospana: 24.01.2024 12:24 =¥ TATAPCTAH


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

9 KUIIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
HaumMmenoBanue
Ne (uudposbie)
pa3iesioB U TeM Bceer KoHTpoabHbI IIpakTHyeckn
n/n o0pa3oBaTe/bHbIE
NMPOrpamMMblI 0 e paboThbl e padoThbl
pecypchl
Paznen 1. BemecTBO 1 XMMHUYECKHE PEeAKIIUA
IT
| yayGuerme swasmit BuGmiorera LIOK
- Iy 5 1 https://m.edsoo.ru/7f41a63
1 OCHOBHBIX Pa3eiioB 6
Kypca 8 Kjacca -
1 OCHOBHBIC but6moreka [JOK
) " 3aKOHOMEPHOCTHU 4 https://m.edsoo.ru/7f41a63
XUMHUYECKUX PEaKIUn 6
JIEKTPOJINTUUECKA
Ll HCC?) ;a 1;‘; cc Bu6mmorexa [TOK
' o HHALHA. 8 1 1 https://m.edsoo.ru/7f41a63
3 XUMHUYECKUE PEaKIUuH B 6
pacTBOpax =
Hroro no pazneny 17
Pa3pnen 2. HemeTa/sIbl M X CO€THHEHUS
7 xa aKTZiT;iKa butmoreka [JOK
' P P 4 1 https://m.edsoo.ru/7f41a63
1 XUMHUYECKUX DJICMEHTOB 6
VIIA-rpynmnsl. ["anorenst -
OO1mas
5 XapaKTEpUCTHKA bubmuotexa [JOK
5 " XMUMHYECKHUX DJIEMEHTOB 6 https://m.edsoo.ru/7f41a63
VIA-rpynnsl. Cepa u €€ 6
COEIMHEHUSA
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OO0mas

XapaKTEepUCTHUKA bu6mmoreka IJOK

2. | XMMIHECKHX SNIEMCHTOR 7 1 https://m.edsoo.ru/7f41a63
3 VA-rpynmel. A3or, 6

dochop u ux =
COCMHEHUS

OO0mas

XapaKTEepUCTHUKA bu6mmoreka IJOK

2. | XMMUHECKHX 3TIEMEHTOR 8 1 2 https://m.edsoo.ru/7f41a63
4 IVA-rpynnsl. Yraepon u 6

KPEMHHH U UX =
COEJIMHEHUSA

Hrtoro no pazneny 25
Pa3pen 3. MeTa/iibl M UX CO€ITMHEHUS

bu6mmoreka IJOK
4 https://m.edsoo.ru/7f41a63
6

3 Baxwueiimme bubmoreka IIOK
) " MeTaJUIbl U UX 16 1 2 https://m.edsoo.ru/7f41a63
COEINHEHUS 6

3. OOmue cBoMCTBA
1 METAJJIOB

Hroro no pazneny 20
Paznen 4. XumMus 4 OKpy:Ka0Ias cpeaa

Bemecta u butmoreka [JOK
| " MaTepualbl B )KU3HU 3 https://m.edsoo.ru/7f41a63
JeIIoBeKa 6

Hroro no pazneny 3

bu6mmoreka IJOK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6

OBILEE KOJIMYECTBO

YACOB ITO [TPOTPAMME 68 4 7
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