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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHHs] XUMUU Ha YPOBHE LI€JIeH U3y4YeHUs IpeaAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja kK €€ mzydeHuro. ColiepaHU€ CKIIAbIBACTCS U3 CUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYECHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM TMO3HAaHUs B Hayke. M3ydeHHWe XMMHUU MOPOUCXOIHUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIICHH MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
JeSATEeIbHOCTH, OCBOCHMHM NpaBUI 0€30MacHOTO OOpallleHHs C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIIBHOMY NPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAIOIIEH MPUPOIHOM CPEJIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmee YMCIO YacoB, OTBEACHHBIX MJIsi HU3YYEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YE€IOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYECKUE ypaBHEeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OpPYJIOBAHHEM, U3YUYCHHE U OMHCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SIBJICHUM, HAOMIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3JesieHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl M0 XUMHUUYECKUM YPaBHCHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpoZi€ U B KHU3HU 4desoBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHusl TopeHus (Mmokapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, MCCIEOBAHUE OCOOCHHOCTEM pACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEPOB IEpUoAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchl OKUCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIU
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIIA KPUCTAJUIMUECKON PEMIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [ToHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPOINPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTtepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3NYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHMHYECKHE CBOMCTBa (00mmHE Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PACIpPOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyyenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HUX COEJUHEHUI (BO3MOXXHO UCIIOJIb30BAaHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOThHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUil, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U H3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbl ¥ UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHHne WIEeNoYHBIX METAIUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelne coequHEHHUs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHA, aJIIOMUHHS, [IUHKA, >KEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI W3MEPEHUsl, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS IPOrPaMMBI OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTHUTalOTCsl B XOJie OOYyYEHHs] XUMHUU B €IMHCTBE Y4eOHOW H
BOCTIUTATEIILHON JICATEIHHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHM, TPHHSTHIMH B
OOIlleCTBE TpaBWIAMHU M HOPMaMHU TIOBEACHUS W CIIOCOOCTBYIOT TpoIieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLMAITHM3AINN 00YJIaFOIIUXCA.

JIMIHOCTHBIE ~ pEe3yJdbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS ~CHUCTEMOW IO3UTHUBHBIX IICHHOCTHBIX OpHCHTAlUH U
pacIIMpeHue OIbITa ACITSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA '

IIEHHOCTHOTO OTHOIICHHS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY
¥ HAyYHOMY HACJICJUI0, TIOHUMAaHUS 3HAYCHHS XUMHUYCCKOW HAyKU B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU WH(pOpMAIME 0
NEPEIOBBIX JOCTHIKCHUSAX W OTKPBITUAX MHPOBOH M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa M OOIIECTBA,;

2) rpaKAaHCKOr0 BOCIIUTAHMS:



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTA B OOIIECCTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPYECKOM M JOpyrmx  BUAaX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBbIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B Tpolecce ITOM y4eOHON MesITEIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOUX TOBApUILEH C MO3UIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIONIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOJHOM CPEJION, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJbHBIC MOTHUBBI, HAIPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIOO0O3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOYy4YEHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOIEHUS aJIKOT0JIs, HAPKOTUKOB, KYPEHUS ),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K MPaKTHUYECKOMY U3y4YeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TNPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUTyaIbHON TPAGKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEHH,
yCHENTHON MpoheCcCUOHATBFHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aaliTUPOBATHCS B TPOQeCcCHOHATBLHON Cpejie;



6) 3K0JI0rHYecKOro BOCIUTAHUS

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOYHUKY
YKU3HHU Ha 3emile, OCHOBE €€ CYLIECTBOBaHHUS, TOHUMAHUE [IEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
IpaBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JTIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEeH MPUPOTHON CPEIoH, JJi TOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIEM M MyTeW MX pEeHIeHHs] MOCPEACTBOM METOAOB XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMBIE IS
dbopMUpOBaHUS MHUPOBO33pPEHUS OOIEHAyYHbIE TOHATUS (3aKOH, TeOpHus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O LETOCTHOU
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (II03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMN
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIC 1eiiCTBUSA

ba3oBble Jornueckue aeiicTBUs:

YMEHUSI HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBINUJIEHUSI MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNIATH UX XapaKTEpHbIE
IIPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
NOHATHUS 111 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHHI, BEIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTD JIOTUYECKUE pacCyXIeHUsl (MHAYKTUBHbIC, ACTyKTUBHBIC, [0 aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecce TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJEIIbHBIE MPEICTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJ D3JEMEHTa), XUMHUYeckas ¢opMmysia U YypaBHEHHE
XUMHUYECKON peaklMu — IPU PelleHuH y4yeOHO-TI03HABaTeNIbHBIX 33Ja4, ¢ yYETOM
TUX MOJIENBHBIX MPEJCTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE



MPU3HAKN M3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHH,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBS3UM U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SIBJICHUSIX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI II (POPMHUPOBAHUS THUIOTE3BI I10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OIbITa 10 TUIAHUPOBAHHUIO, OPTaHU3AMU M IMPOBEICHUIO
YYCHUYECKMX OKCIEPUMEHTOB, yMeHHE HaOwoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pPe3ynbTaT, popMyaupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPOJIETTaHHOM padoTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MOTYyUYaeMYI0 U3 Pa3HbIX UCTOUHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpUTUUECKU OIICHUBATh NPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IU4HbIe METOJbl U 3alpOChl MPU TOUCKE U OTOOpE
MHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABATEJIBHBIX 33/1a4 OMPENCIEHHOTO THUIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  HMCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATh ONTUMATBHYIO (pOpMy TIpeAcTaBiIeHus] UHPOpPMAITUU U
WUTIOCTPUPOBATh pellaeMble 3aJaud  HECJIIOKHBIMU CXEMaMH, JuarpamMmaMu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpoliecce Yy4eOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH UH(POPMAIIUIO O BIUSHUMA MPOMBIIUICHHOCTH,
CEJILCKOTO XO3SIMCTBAa M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAIOIICH MNpUpOIHOMN
CpEbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHs 3aJlaBaTh BOIPOCHI (B XOJe¢ Jauajora W (WJIM) JIHUCKYCCHH) TIO
CymecTBy  oOcyxkmaemMoil  TeMbl, (OPMYIHPOBATh CBOU  MPEIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHHS MIPEIJIOKEHHOHN 3a/1a4H;

YMEHUSI  MPEACTABIATh  IOJYYEHHBIE  pe3yJbTaThl  I[MO3HABATEIIHHOM
JEATEIBHOCTH B YCTHBIX M MHCHbMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
PE3YJIBTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1ab0paTOPHOTO OIBITA,
n1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);



yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHON W HMCCJIEOBATEIbCKOM  JCSATENBHOCTH  TPU  PCIICHUHU
BO3HUKAIOIIMX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEIbHO ONPENEsATh NN JESITeIbHOCTH, IUIAHUPOBATD,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATEIBHBIX 3a7a4, CaMOCTOSITEIBHO COCTAaBJISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUWA IIPY  BBINIOJHEHUM 33aJaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IE€JH, YMEHHE
WCITOJIB30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEIaraeMble B YCIIOBUH 3aIaHUN.

IMMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB II0 OCBOCHHUIO 0053aTE€IHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUBI
NEATCILHOCTH IO  IOJYYEHWIO HOBOTO 3HAaHWSA, €ro HWHTEPIpeTalny,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpBIBATh CMBIC] OCHOBHBIX XHMHUYCCKHX IIOHSATHNA: aTOM, MOJICKYJa,
XUMHYECKHIA DJIEMEHT, MPOCTOE BEIIEeCTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas IOl XUMUYECKOTO dJIEMEHTa B COCTMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJib, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHUCJICHHS, XMUMHYECKasl PeaKIus, KiIacCU(pUKAIUSI DPEaKIUi: peakiuu
COCIIMHEHUS, PEaKIMU Pa3JIoKEHUS, PEaKIMU 3aMEIICHUs, peaKluu
oOMeHa, 3K30- ¥ SHIOTEPMHUUECKHUE PEAKIINH, TEIII0BON A((EKT peakinu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PaJAUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS W HETOJIIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHMOH, PACTBOP, MAccoBas JOJiA BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIusi) B paCTBOPE;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHX TOHSTUH U
MIPUMEHSTH ATH MOHATHSI IPY OTTMCAHUH BEIICCTB U MX MPEBPAIICHHH;



e ICTION30BAaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e ONIPE/CIIATh BAJICHTHOCTH AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSAX;

epackpbiBaTh cmbica Ilepuomnueckoro 3akona JI. WM. Menzgeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxeHus B [lepuogmyeckoid cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTaJpo;

e ONMCHIBATh M XapakTepuszoBaTh TabmuuHyto ¢opmy Ilepuoguyeckoi
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iIuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux saemeHtoB . .
MenzeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 00Illee Ynuciao 3JIEKTPOHOB
U paclpeeieHle UX MO0 3JEKTPOHHBIM CIIOSIM);

e KJIaCCU(PUUUPOBATh XUMHUYECKHUE DIJIEMEHTHI, HEOPraHMYECKHE BEILECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

e XapaKTEePU30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsl ONMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHUS XHUMHUYECKUX IPEBpPALICHUN B
pPAa3JIUYHBIX YCIOBUSIX;

e BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIFO XMUMHYECKOTO »3jeMeHTa Mo (opMmyse COEeIUHEHMS,
MAacCOBYH0 [JIOJI0 BELIECTBA B pPAacTBOpPE, IPOBOAUTH pPACUETHl IO
YPaBHEHUIO XUMHUUYECKOUN peaKlny;

e IPUMEHATh OCHOBHBIE ONEPALMN MBICIUTENBHON AEATEIBHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€UM — JUISI M3YyYEHUS CBOWCTB
BEIIECTB M XUMHYECKUX PEaKLHM, €CTECTBEHHO-HAYYHbIE METOJbI
NO3HaHUs — HAOIIOJEHUE, M3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);



e CJICIOBATh MpPABUJIAM MOJIb30BAHUSI XUMUYECKOU MOCYA0M U Ja00OPATOPHBIM
o0Opy/OBaHUEM, a TakXKe TMpaBUiaM OOpalIeHUs] C BEIIECTBAaMU B
COOTBETCTBHHM C MHCTPYKIHMSMH TIO BBIIOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB IO TMOJIYYEHUI0O M COOMpaHUIO Ta3000pa3HbIX
BEIIECTB (BOJOpOAA U KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM JOJIEM PaCTBOPEHHOIO BENIECTBA, MUIAHUPOBATH
Y MPOBOJUTH XUMHUYECKUE SKCIIEPUMEHTBI IO PACIIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (heHondTanenH,
METUJIOPAHXK U IpyTHe).

K xonIy oOydenus B 9 kiacce npeiMeTHbIE Pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PaCKpBIBATh CMBIC OCHOBHBIX XHUMHUYECKHX TMOHATHM: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEWIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi PEaKIrsi, XUMUYECKasi CBs3b, TEIUIOBOM 3(PheKT
peakiuy,  MOJib, MOJISIpPHBIM  00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOW PEAKLUHUH, IPEACIbHO JOIyCTUMAas
koHueHtpanus [IJIK Bemectna;

e WUTKOCTPUPOBATh  B3aWMOCBS3b OCHOBHBIX XMUMHUYECKHX TIOHATHH W
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICTIONb30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e ONIPEAEIATh BAJICHTHOCTh M CTEIEHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB B
COCIVHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCy COEOUWHEHUU Mo (opmyrnam, BHJ XUMHYECKOU
CBs3M (KOBaJICHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (QopMmylie, XapakTep cpeasl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpbeiBaTh cMmbIch [lepuommueckoro 3akona J[. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHHUE: OIKCHIBATh W XapaKTepu30BaTh
tabnmmunyio Gopmy Ileproanydeckoil CUCTEMbl XMUMHYECKHX 3JIEMEHTOB:
pa3Ivyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast



noarpynma (b-rpynma)», manbie u  OonblMe MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCA B TIEPHOJUYECKON TadmuIEe, ¢
YUCJIIOBBIMA  XAaPAaKTEPUCTHKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsa sjapa, OOIIee YHUCIO0 DJJIEKTPOHOB U
pacrpenieieHde HMX II0 DJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB JJIEMEHTOB M MX COCIWHCHUU B
mpeaenax MaJlbIX MEPUOIOB U TJIABHBIX MOJATPYII C YUETOM CTPOSHUS UX
aTOMOB;

e KJJACCU(PUIIUPOBATh XUMHUYECKHE DSJIEMEHTBI, HEOPraHMYECKHUE BEIIECCTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO0 TEIIOBOMY 3(PEKTy, MO0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBATH) OOMIMEe W CHeNUPUUESCKUE XHUMHUYCCKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, TOJTBEPXKIas OIMHUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

e COCTaBIIATh YPABHEHUS JICKTPOTUTHICCKON TUCCOIUAIINN KUCIIOT, MIEI0UYei
U COJICH, IMOJIHBIC U COKpaIEHHbIE YpaBHEHHUS peaKIuii HOHHOTO OOMeHa,
YpaBHEHHS peaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE TEHETHUYCCKOU
CBSI3M My BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpBIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITAN
MIOCPEACTBOM COCTABJICHMS JICKTPOHHOTO OalaHCca ATUX PEaKITHA;

 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XUMHYCCKUX TIPEBpaIlCHUN B Pa3IMIHBIX
YCIIOBHSIX;

¢ BBIYMCJISITh OTHOCHTEILHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJII0 XHMHYECKOIOo JJieMeHTa Mo ¢GopMmylie COSIUHEHUS,
MacCOBYIO JIOJIO BeIIeCTBa B pPacTBOpPE, IMPOBOAUTH pPacuéThl IO
YPaBHEHUIO XUMUYECKOHN pEaKIny;

e COOMIOAATH TIPaBUJIa TIOJIB30BAHUS XUMHUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBMM C HWHCTPYKIUSMH TI0 BBINIOJHCHUIO J1a0OpaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYyYEHUI0 W COOMPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOJIMTH PEAKIINH, MTOATBEPKIAIOIINE KAYSCCTBEHHBIN COCTaB Pa3IUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapbonat-, docdar-, cunmkar-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;



e MPUMEHSTh OCHOBHBIE OTEpAIllMM MBICITUTEILHON ACATEIHHOCTA — aHaU3 U
CUHTE3, CpaBHEHHE, O00O00IIeHne, CHUCTEMATHU3allll0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUS —
HaAOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3iesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHWYECKUX COCIMHEHU

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertectBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Kontpoabubie IlpakTunyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6nmoreka [IOK
yejaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAaX MO3HAHUS B XUMHUHU 1 bubnnorexa LIOK
a https://m.edsoo.ru/ff0d227e
ITpaktuueckas padota Ne 1 «I[IpaBuia paboThl
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 bubnnorexa LIOK
patop p pait https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
YucTele BemecTBa U cMecH. CriocoObl bu6mmoteka [IOK
4 . 1
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5) cMmeceil (Ha mpuMepe OYMCTKHU MTOBapEeHHON 1 bubmmorexa LOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [IOK
6 A 1
TOMBLH MOTICKYIIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnmnoreka [JOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThIe U CIIOKHBIE BEIIECTBA 1 bubnnorexa LIOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJNIEKYIAPHOE VUECHUE 1 bubnnorexa LIOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aK0H OCTOSHCTBA COCTaBa BEIECTB. 1 but6mmoreka [IOK



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

Xumnueckast popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA aTOMHAs Macca.

bu6nmoreka [IOK

11
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B Bbu6nuoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosb. Mossipras bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubmuorexa [HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChI BEIIECTB. bubnuorexa [HOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BerunciieHus KoaM4uecTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMHUYECKHX peaKIui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI brbmmorexa LTOK
A 43 ’ H ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IeHNE 1 brbmmorexa LTOK
H JmCT: Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponbnas padora Nel o teme bubmuoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razoB. CocTaB Bo3ayxa.
21 Knci};xo — DJIEMEHT U MPOCTOE BCHY:CTBO bubmorexa [JOK
poA P H ' https://m.edsoo.ru/ff0d448e
O3oH
22 du3nyecKrue U XUMUYECKHE CBOMCTBA bu6nuoreka [IOK


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

KUCIIOpo/a (peakIii OKUCIICHUS, TOPEHUE).
[TonsTHe 00 okcHIax

https://m.edsoo.ru/ff0d4614

Crioco0bl MosTy4eHus: KUCI0Poia B

bu6nmoreka [IOK

23 0 .
H1abOPATOPHIL 1 HPOMBIILIEHHOCTH https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKkT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXHUMHYECKOM YPaBHCHUH bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
TomnuBo (He()Th, Yrojiab ¥ METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI ero bubmorexa LHOK
P xS, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonmydenne u coOupaHue KUCiIopoaa bubmorexa LHOK
yi N p poad, https://m.edsoo.ru/ff0d4ae2
U3YyUYEHHE €TI0 CBOHCTBY
97 Boxopon — 351eMeHT U IpOCTOE BELIECTBO. bubnuoreka [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
28 du3nyecKre 1 XMMHUUYECKHUe CBOMCTBA bubmorexa [JOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCIIOTaX U COJISIX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOpoia B bubmuotexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4ddo0
[IpakTuueckas pabora Ne 4 o teme
31 «[Tonyyenue u codbupanue BOAOPOaA bubnnorexa LOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE €r0 CBOMCTBY
. " bubnuoteka [JOK
2 M . A
3 OJIApHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brruucnenus 00b€Ma, KOTUYECTBA BEIIECTBA bubnuoteka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ra3a 1o ero M3BECTHOMY KOJIMUYECTBY
BEIIECTBA WU 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

bu6nmoreka [IOK

34 0Bé
PEAIIHL a OCHOBE SAKOHa OLREMHAX https://m.eds00.ru/ff0d5708
OTHOIIICHUI Tra30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI bubmorexa LHOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceleHHbIE 1
37 HEHACHIIIICHHBIC PacTBOPHI. MaccoBas 101 bubmorexa LHOK
Hl P pEL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «IIpuroToBiieHHE PACTBOPOB C OINPEACIEHHON bubmorexa LHOK
P N N P p Pt https://m.edsoo.ru/ff0d5eba
MacCOBOH J10JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTpoasHnas pabora Ne2 no teme bubmuoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KaccupuKaIus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne 1 XUMHUYECKHE CBOMCTBA
41 I(I/ICJ'I}:[HHX OCHOBHBIX M aM(POTEPHBIX bubmorexa LHOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMHYECKUE CBOKCTBA bubmuoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bubnuoteka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6nuoreka [IOK

45 [Toryuenue 1 XuMU4YECKHE CBOMCTBA KUCIOT
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COECIUHEHUI)
48 I'eneTuyeckas cBsI3b MEXy KilaccaMmu bubnmnoreka [HOK
HEOPraHUYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN
- i https://m.edsoo.ru/00ad9ch2
KonTponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCITMHEHU N
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHYECKHX d11eMeHToB. [loHsTHE O Tpymax bubmmorexa [JOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJHBIX 2JIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 cUCTeMa XUMHU4ecKux snemeHToB [1. 1 brbmmorexa LTOK
o https://m.edsoo.ru/00ada52c
Menpeneesa
53 [Tepuonasl, rpynibl, HOATPYTIIBI bubmorexa HOK
PUOIBL, TPYHITHL THOAPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubnuotexa [JOK
H3otomnsr https://m.edsoo.ru/00ada342
CTpoeHHe JIIEKTPOHHBIX 000JI0YEK aTOMOB
. bubmuorexa [JOK
55 anemenToB [lepuoanueckoit cucremsr /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHMHUYCCKOI'0 5JICMCHTA I10

. bubmuorexa [IOK
56 ero nosioxkeHuto B [leproaudeckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTHs Hayku U npaktuku. 1. W. bubmmoreka [IOK
MeneneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka HOK
58
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xumuieckas casb https://m.edsoo.ru/00adac34
60 KoBanenTHasa noaapHas XuMHU4decKas CBI3b bubnnorexa LHOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosapHas XUMUYECKast CBA3b bubmorexa HOK
p https://m.edsoo.ru/00adaab9
bu6mmoteka [IOK
2
6 Crenerb okucICHus https://m.edsoo.ru/00adae28
63 OKHUCINTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUI bubnmorexa [IOK
peakdl https://m.edsoo0.ru/00adb076
64 OKHUCINUTENIN U BOCCTAHOBUTEIH bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 Kontponsnas padora Ne4 o reme «CtpoeHue bubnmnorexka HOK
aToma. XuUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBuslit ypok. O60011eHME U bu6muoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O000mIeHNE U bubmuoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O0o0mIeH e U bubmmoreka [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

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

KoaundecTBO 4acoB

Ne JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka KonTposabHubie IpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
[Tepuonuueckuii 3aK0OH.
1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59
N. Menpeneena
3aKOHOMEPHOCTH B
5 W3MCHCHHUU CBOMCTB 1 bubmuorexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOAOB
Knaccudukanms u
3 HOMEHKJIATypa 1 bubmmorexa HOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILECTB
Bunn XuMH4eCcKOU CBSI3H U
4 TUIBI KPUCTATTHYECKHUX 1 bubmorexa LHOK
. P https://m.edsoo.ru/00adbac6
pemeToK
KonTponsnas padora Nel no
teme «lloBTOpeHue n
5 yriyOJieHre 3HAaHUN 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8
KJiacca»
Knaccudukamnms xumuaecknx
. bubnuotexa [JOK
6 PEaKIuii 0 Pa3ITNIHBIM 1

MpU3HaKaM

https://m.edsoo.ru/00adbch0



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

[TonsiTue o ckopocTu
XMMHYECKON PEAKIIUU.

bu6nuoreka [IOK

! IloHsTHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
IloHsaTHE 0 XUMHUYECKOM
paBHOBecuu. DaKTOPHI,

8 BIIMSIONINE HA CKOPOCTh bubnmoreka [JOK
XMMHYECKON pEaKiuu 1 https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHYECKOTO
paBHOBECHS

9 OKHCIUTEIIBHO- bu6nuorexa [IOK
BOCCTaHOBUTEJIBHBIE PEAKLIMH https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHUECKON

10 mucconuanuu. CUIbHBIE U bubnnorexa LIOK

https://m.edsoo.ru/00adcd68
ci1a0bIe AIEKTPOITUTHI

11 HonHblE ypaBHEHUS peakLi bubmmorexa LOK

https://m.edsoo.ru/00add448
XHMHUYECKHE CBOMCTBA
KHCJIOT U OCHOBAHHH B CBETE
12 npeAcTaBiIeHUN 00 bubnnorexa LIOK

. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIACCOLNAITAN
XHUMHUYECKHE CBOMCTBA CojIei

13 B CBETE NpECTaBICHUN 00 bubmuoreka [JOK
BJIEKTPOTUTUYECKON https://m.edsoo.ru/00add8b2
JIACCOINAITAN

14 [lonsiTHe 0 TuIpoIU3e conei bu6nuoreka [IOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00add9d4

O0600111EHE U

bu6nmoreka [IOK

15 cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «PellleHie bu6nuoreka [IOK
https://m.edsoo.ru/00addbfa
AKCIEPUMEHTAIIbHBIX 33721
Kontposbnas padota Ne2 1o
17 TeMe «DJIEKTPOIMTHICCKAs bubmuorexa [JOK
nucconuanusg. XuMHU4eCcKue https://m.edsoo.ru/00addecO
pEeaKIu B pacTBOpax»
O111ast XapaKTepUCTUKA
18 rOaJII(L)IreHOBl? XI/IMI:/I‘IGCKI/IG bubmorexa [JOK
N https://m.edsoo.ru/00addfe2
CBOICTBa Ha IIpUMEPE XJI0pa
XnopoBogopoa. ComnsiHas
19 KHCJI0Ta, XUMHUYICCKHE bu6mmoteka [IOK
CBONCTBA, IIOJIyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas padora Ne 2
20 o Teme «llonyuenue bubmuotexa [JOK
COJISTHOM KHUCJIOTBI, U3y4YECHHE https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
Beruncnenus mo ypaBHEHUSAM
21 XUMUYECKUX PEAKITUH, €CITH bu6nuoreka [IOK
OJINH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE
29 OO01mas xapakTepucThKa bubnmnoreka [JOK

aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/00ade64a
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ANOTpOITHBIE MOJU(PHUKAIINN
cepsl. Haxoxxaenue cepsl 1

bu6nuoreka [IOK

23 .
€€ COEIMHEHUI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0pOI, CTPOEHHE,
24 (bl/II;I/IquKII/:e u XI/II;/H/IIIGCKI/IG bubmmorexa LHOK
N https://m.edsoo.ru/00ade802
CBOWCTBa
Oxkcunbl cepsl. CepHas
o5 KHUCJIOTa, PU3HYECKUE 1 bubnmnoreka HOK
XHUMHYCCKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XHWMHYECKUE PEAKIUH,
JIeXKAaIIe B OCHOBE
MIPOMBIIIJICHHOTO CII0co0a
26 MOJIYYCHHUS CEPHOU KUCIIOTBI bubmorexa HOK
y4 P ' https://m.edsoo.ru/00adec8a
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI
97 Brruncnenune maccoBoit 101 bubmmorexa [JOK
BBIX0/1a ITPOIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa
3eMeHTOB VA-TpyIBbL.
28 A30T, pacipocT EIZ:HI/IC B bubmorexa HOK
> Pactipoctp https://m.edsoo.ru/00adeea6
npupoae, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA
29 AMMHaK, ero pu3nvecKue u bubmmoreka [JOK

XUMHUYCCKUC CBOﬁCTBa,

https://m.edsoo.ru/00adf004
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IMOJIYYCHHEC U ITPUMCHCHUC

[TpakTrueckas padora Ne 3
no teme «llomydyenue

bu6nuoreka [IOK

30 aMMHaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTB»
A30THAas KucioTa, eé
31 (hU3UYECKHEe U XUMHUYECKUE bubmmorexa [JOK
. https://m.edso0.ru/00adf306
CBOICTBa
Hcnons3oBanne HUTPATOB U
COJIEHd aMMOHUS B Ka4eCTBE
39 MUHEPAIBHBIX YI0OPEHHIA. bubnuotexa [HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edso0.ru/00adf518
OKpY>KaroIen cpebl
COCIMHEHUSIMH a30Ta
docdhop. Oxeun dochopa
33 (V) u dochopHas kuciora, bubnmnorexka HOK
¢busnyeckre 1 XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOMWCTBa, OJy4eHHE
Hcnonbs3oBanue pocdaTos B
KayecTBE MUHEPAIbHBIX
34 ynoOpeHuit. 3arpsizHeHne brbmmorexa LTOK
. https://m.edso00.ru/00adfc20
MPUPOJHOM CpeJibl
dbocharamu
Vruepon, pacupocTpaHEeHHE B
35 npnpzz[e, g)mnli){ecfcll)de u Bubmmorexa [IOK
- https://m.edsoo.ru/00adfd9c
XHUMUYECKHE CBOWCTBA
36 Oxcusl yriaepoaa, ux bubmoreka [JOK



https://m.edsoo.ru/00adf180
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(bu3nUeCcCKre U XUMUICCKHE
CBOMCTBA. DKOJIOTUYECKUE
MPOOJIEMBI, CBSI3aHHBIC C
okcuaoM yriepoaa (1V)

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

37 VYronpHas KUCI0Ta U €€ COTN bubmmorexa [JOK
https://m.edso0.ru/00ae006¢
[IpakTuyeckas padora Ne 4
o teme "[lonyuenue
38 YTIIEKUCIIOTO Ta3a. bubamorexa LOK
https://m.edsoo.ru/00ae027e
KadecTtBenHas peakiys Ha
kapOoHaT-MOH"
HepBOHa‘{aJIBHBIC IIOHATUS
39 00 OpraHMYECKUX BEIIECTBAX brbmmorexa LTOK
https://m.edsoo.ru/00ae054e
KaK O COCTMHEHUSX yIiiepo/ia
40 Kpemuuii u ero coenuneHus bubmorexa LOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
Pemenne
41 SKCHEPUMEHTAIBHBIX 33724 bubmuorexa [JOK
o Teme «BaxxHeie https://m.edsoo.ru/00ae0bf2
HEeMEeTaJUTbl U UX
COCTMHCHH S
KonTponsnas pabora Ne3 no
42 Teme «BakHemme bu6mmoreka [IOK
HEMETAJUIBI U UX https://m.edso0.ru/00ae0el8
COCJTMHCHH S
43 OO01mmas XxapakTepuCcTHKa bubnmoreka [JOK
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XUMHYECKHUX 3JIIEMEHTOB —
MeTaLI0B. MeTaminueckas
CBSI3b U METaJUIMYEeCKast
KpUCTAJUTMYECKas PelIéTKa.
dusnyeckue CBOMCTBA
METAJIJI0B

https://m.edsoo.ru/00ael103e

XUMHUYECKUE CBOUCTBA

44 METaJIJIOB. bubnnoreka IIOK
DNEeKTPOXUMUYECKUN P https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cnocoObl MOTyYSHHS
MeTaiioB. CIjIaBhl.

45 Beruucnenus no ypaBHeHHIM bubnnoreka HOK
XMMHYECKUX PEaKIui, eciu https://m.edsoo0.ru/00ae1156
OJIUH U3 PEareHTOB COJICPKUT
pUMecH

46 [TonsTre o Koppo3uu bubnmnorexka HOK
METaJIJIOB https://m.edso0.ru/00ae1278

bu6nuoreka [IOK

47 eJo € MeTal
IHenosrbte MeTaIEr https://m.edsoo.ru/00ae14b2

48 OKcHIBI U THIPOKCHUIBI bubnmnoreka [JOK
HATpUS U KaJInst https://m.edsoo.ru/00ae14b2
lenouno3eMenbHbIE

49 METaJIJIbl — KaJIbI[UH 1 bubmorexa HOK

. H https://m.edsoo.ru/00ael15e8
Marsui
50 Baxueiine coefuHeHUsI but6mmoreka [IOK

KaJIBIHS

https://m.edsoo.ru/00ael5e8
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O06006111EHE U

51
CHCTEMAaTH3aINsI 3HaHUHN
JKEcTKOCTh BOABI M CIIOCOOBI bubmuorexa [JOK
52 ..
e€ yCcTpaHeHHUs https://m.eds00.ru/00ae1886
[IpakTuyeckas padora Ne 6
53 o treme "JKECTKOCTb BOAKI U bubmorexa HOK
.. ,,ﬂ https://m.edsoo.ru/00aelae8
MeTObI €€ yCTpaHCHUSI
bubnnoreka IIOK
54 A I
JTFOMITHIH https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOWCTBA bubnnorexka HOK
55
OKCHJIa U TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnnoreka IIOK
56 Keneszo
T https://m.edsoo.ru/00ae1d86
57 Okcuipl, THIPOKCUIBI U COJTH bubnmnoreka HOK
xenesa (1) u sxemesa (111) https://m.eds00.ru/00ae35e6
58 O06o06menue u
CHCTEMATH3alHs 3HAHUHI
ITpakTruyeckas padora Ne 7.
Pemenue
59 JSKCIEpUMEHTANILHBIX 33124 bubmmorexa [IOK
p . a https://m.edsoo.ru/00ae3de8
o teMe «BaxkHeiime
METAJIIbI U UX COETHUHEHHUI»
Brruncnenus no ypaBHEHUSIM
XAMHYECKHUX peaKLuil, eClIu
peaitt but6mmoreka [IOK
60 OJIUH U3 PEareHTOB JaH B

M30BITKE W COJIEPIKUT
npuMecH. Beraucnenust

https://m.edso0.ru/00ae1750
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MacCOBOH JIOJIM BLIXOJIA

MPOAYKTa PEaKIIU
61 O60061eHue u ) 1
CUCTEeMaTu3alus 3HaHUH
KontponsHas padora Ne4 o
62 Teme «BakHelie MeTasuibl 1
U UX COeIMHEHUS»
BemectBa u marepuassl B
63 [IOBCEAHEBHOM XU3HU 1 bubmiorexa LIOK
https://m.edso0.ru/00ae3f50
YeJIoBeKa
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemienun 1 bubnuotexa [HOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
Pe3epBHbIil ypok.
66 O60g CHI/IeyE 1 bubmorexa HOK
= . https://m.edso0.ru/00ae0dOa
CUCTEeMaTHU3alus 3HAaHUI
Pe3epBHbIil ypok.
67 O60g eHHeyE 1 bubmmorexa [JOK
B . https://m.edsoo.ru/00adb33c
CUCTEMaTHU3aIUs 3HAHUM
PesepBHbIit ypoK.
68 0606133 eHHeyE 1 bubmmorexa [JOK
B . https://m.edso0.ru/00ad9ch?2
CUCTEMaTH3aIUs 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 68
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