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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 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 K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHSS (GYHKIUU OOBSICHEHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3ydeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHHUHA W
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

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

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSTEIbHOM MO3HABATEIbHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS M CaMOIO3HAHMS, KIIOYEBBIX
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
OKpPYXaIOLIEr0o MHpA, MCHOJIb3Yys 3HAHUS W OMBIT, MOJYYCHHBIE MPU H3YYCHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro MOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILENAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiisi M HAMPABIEHHOCTH JaJIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HaHMS B XUMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCH]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mIpupoAe, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



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

TennoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KUCIOPOJa, HAOMIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMojcHcTBIEe Bojgopoaa ¢ okcuaoMm mead (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENIbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OueK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyMIiaM U Mepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoauIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasl peaKUMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJIOKECHUEM 3JIEMEHTOB B Illepuoandeckoii
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBnenue YpaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIBb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUs peakiuidl. CBOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, IMpOLECCa OUCCOLMALMU KHUCIOT, IIEJIOYEH U  COJIEH
(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 pa3ioKEHUs, COSTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENeHU okuciieHus. CTpoeHrne U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHM3M YeJIOBEKa. BakHeWlne XJIOpuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHUCIOT U cruernududeckue). XUMHUYECKHUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeabl COEIMHEHHMSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3UYECKUEe M XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JAyXa, NHOuYBbl U BojnoéMoOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojlydueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKAa. MaTepHalbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJOPUAOB (TajJOTre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON peaKInu Ha cybdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHUE U M3YYCHUE CBOICTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckne U XUMUYECKHUe CBOMCTBAa MeTaiioB. OOmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamapl: noyoxkeHue B llepuoanueckon cucrteMe XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIbI MarHuid MW KalblMH: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, 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 aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
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
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(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 SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCMHCHUS.

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 OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEeh cpeanl (MpeaenbHas AOMyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBsS3€d MpH W3YYeHHMH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJA, DJEKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, 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€, TOINIUBO, BOIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaOIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIeATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBy  oOcykmaemMol  TeMmbl, (GOpPMYJIHpPOBATH CBOUM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBasi JOJIis1 BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIINM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJ1acCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJIaM  MOJBb30BAaHUS  XUMHUYECKOM  MOCyIOH
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peaKkUuuu, MPEAeIbHO OMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WMOHHAsg, METAUIMUecKasi) B HEOPTraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHCHIBAaTh W XapaKTEPHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U IJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTHYECKOW JTUCCOLUMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMHU 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlui0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).

Oo6opynoBanue nenrpa oopasopanus «Touka pocray

Ha6op OI'D no xumnu Touka Pocra.
Habop npenna3zHadeH Jj1s MOATOTOBKHU K BBIMTOJTHEHHUIO YKCIICPUMEHTAIBLHOTO
3aJlaHus 00IIIeTo rocyaapcTBeHHOTO YKk3ameHa (OI'D) mo xumun B 9 kiacce

OCHOBHOU TITKOJIBI, COJIEPKHUT B ce0e He0OXOMMbIe KOHTPOJIbHO-U3MEPUTETHHBIC

MaTCpHraJbl.

Cocras nHatopa:
BeChI J1abopatopHbie nekTponHbie 200 T,
CIIUPTOBKA JIabopaTtopHas,
BOPOHKA KOHUYECKAs,



najgo4yKa CTeKJISTHHAS

npobupka [1X14 (10 mTyk),

cTakaH BbICOKHH ¢ HocukoM BH-50 ¢ MeTkoii (2 mTykn),

HUAJTUHIP U3MEPUTENbHBIN 2-50-2 (CTEKIISIHHBIN, C MPUTEPTON KPBIIITKOMH),

IITATUB JiJIs1 TpoOupok Ha 10 rHE3,

3a)KUM NMPOOUPOYHBIH,

ImaTesb Jokeuka (3 mMTyKH),

HaOop (hIaKOHOB I XPAHEHHS pACTBOPOB M peakTHBOB (00BheM ¢urakoHa 100 mut
- 5 KOMITIEKTOB 110 6 TYK, 00beM (urakoHa 30 mut - 10 KOMITJIEKTOB 110 6 MTYK),
HWIMHAP U3MEPUTENBHBIN ¢ HOCUKOM 1-500 (2 mtykn), ctakad Beicokuid 500 mu
(3 wrykn),

HaOOp epIIe TSl MBIThS TTOCYIBI (€pII IJIs1 MBIThSI IPOOUPOK - 3 MITYKH, EPIT [
MBITBS KOJIO - 3 MITYKH),

xaJat oenbiit X/0 (2 mTyKn),

NepYaTKN pe3NHOBBIE XUMUYECKUE CTOMKHUE (2 MITYKH),

OYKH 3alIUTHBIE,

buIbTpHl OyMasKHbBIE

(100 mTyk), roprouee st cnuptoBok (0,33 1).

Ha0op (IaKOHOB ISl XpaHEHUST PACTBOPOB M peakTUBOB (00beM ¢urakona 100 mi
- 5 KOMIUIEKTOB 110 6 mTyK, 00beM (urakona 30 mut - 10 KOMIIJIEKTOB 1O 6 MTYK),

Ne HaunmenoBanue | Texauueckne XxapaKTEpUCTUKH KomnuectBo
n/m | o0opyaOBaHUS

1 Hudposas OO6ecnieunBaeT BHIMOTHEHUE JTA00OPATOPHBIX | 4
nabopatopus | paboT 1O XMMHUH Ha YPOKaxX B OCHOBHOM

M0 XUMHUU IIKOJIE U MTPOEKTHO-UCCIIEIOBATEIHCKOM
ViLab JEATEILHOCTH yJammuxcs. KoMIiekramus:
(yuenuueckas) | 1.becrpoBoIHON MyJIbTUAATYHK IO XUMUU
C 3-Ms BCTPOCHHBIMH JTATYNKAMH:

2. [latunk pH ¢ nmana3zoHOM n3MepeHust He
yxke ueM ot 0 1o 14 pH

3.J1aTuuK 37EKTPONPOBOAUMOCTH C
JMana3oHaMy U3MEPEHHs He yxke ueM oT 0
110 200 MmxCwm; ot 0 1o 3000 mxCwm; ot 0 10
30000 MxCMm

4. JlaTuuK TeMIepaTyphl ¢ Tuana3oHoOM
U3MepeHust He yxxe ueM oT -40 1o +165C

5. OtnenbHble AaTYUKU: JlaTunk
ONTUYECKOM MIOTHOCTH 525-550 HM

Axkceccyapol: USB ¢uen-nakonurens.




Ha6op mo
W3YYCHUIO
3aKPETUIIEMBIX
TEM II0
IPEIMETHBIM
00JacTIM
OCHOBHOI'O
001I€eTo
o0pa3oBaHuUs

Kab6ens USB coennHuTeIbHBIN. 3apsiiHOe
ycTpoiicTBo ¢ kabemem MiniUSB. USB
Anantep Bluetooth 4.1 Low Energy.
KpaTtkoe pyKoBOJICTBO 1O 3KCILTyaTaIllun
1 poBOIt TabopaTOpUEH.

Onucanue

CraHgapTHBI KOMILIEKT.
EcTecTBeHHOHAy4HAas! HANIPABICHHOCTb.
Xumusl.

PeakTuBbl (44 pa3IdYHbIX BElIECTB,
HCIO0JIb3YeMBIX /ISl COCTABJICHUS
KOMILJIEKTOB PEaKTHBOB IIPH
MPOBeIeHNH IK3aMEeHALMOHHbBIX
IKCIEPUMEHTOB 10 KYPCY HIKOJIbHOM
XUMMHU): aTtoMuHuM (rpanynsl) — 10 T,
xene3o0 (cTpyxka) — 20 T, UUHK (TpaHyJIbl)
— 20 r, menp (mpoBosioka) — 10 T, okcua
menu Il (mopormok) — 10 r, okcua maraus
(mopomok) — 10 1, oKCU aTFOMUHUS
(nopomok) — 10 r, okcug KpeMHuUs
(moporok) — 10 T, consiHast KUCIIOTa
(pactBop 14 %) — 50 1, cepHas KUCIOTA
(pactBOp 44 %) — 50 T, TUAPOKCU]T HATPHUS
(I7st mMpUTOTOBJICHUS pacTBopa) — 15 T,
TUAPOKCU] KalbIvs (JJ1 MPUTOTOBICHUS
pactBopa) — 25 T, XJ0pu HaTpus (11t
MIPUTOTOBJICHUS] PACTBOPA) — 5 T, XJIOPUL
UTUA (17151 TPUTOTOBIICHUS pacTBOpPA) — O
T, XJIOPUJT KaJdbIUs (151 TPUTOTOBIICHUS
pactBopa) — 5 1, xnopua meau II (ams
MIPUTOTOBJICHUS PaCTBOPA) — 5 T, XJIOPHU/I
aTIOMUHUS (1J1s1 IPUTOTOBJIEHUS PacTBOPA)
— 10 r, xnopug xenesa I (s
MIPUTOTOBJICHUS] PACTBOPA) — 5 T, XJIOPUL
aMMOHHSI (111 IPUTOTOBJICHUSI PACTBOPA) —
5 t, xnopuz 6apus (1 IPUTOTOBICHUS
pacTBopa) — 5 T, cynbdat HaTpus (JIst
MIPUTOTOBJICHHS pacTBOpa) — 5 T, Cyibdar
MarHusl (JIJ1s1 IPUrOTOBIICHUSI PaCTBOPA) — D
r, cynbdat meau Il (s mpurotoBieHUs
pactBopa) — 5 T, cyabdar xxenesa Il (mms
MIPUTOTOBJIEHMSI pacTBOpa) — 5 T, cyibdar




IIMHKA (JJ1s1 IPUTOTOBJICHUS pacTBopa) — 5
r, CyJlb(paT aMMOHUS — 5 T, HUTpaT HATpUs —
5 1, kapOoHaT HaTpus (ISl IPUTOTOBIICHUS
pactBopa) — 5 T, TuApPOKapOOHAT HATPUS
(11 MPUTOTOBJICHUS pacTBOpa) — 5 T,
dbocdat HaTpus (14 IPUTOTOBICHUS
pactBopa) — 15 r, Opomua HaTpus (11
IPUTOTOBJICHHSI paCTBOpA) — 5 T, HOAUT
HATpUs/Kaus (1151 MPUTOTOBIICHUS
pacTBopa) — 5 T, HUTpaT O6apus (s
IPUTOTOBJICHHSI paCTBOpa) — 5 T, HUTPAT
KaJTbIUs (1S MPUTOTOBIICHUS PAaCTBOpA) —
5 r, nutpat cepedpa (pactsop 10 %) — 50 T,
ammuak (pactBop 12 %) — 50 r, nepokcu
Bojiopoja (pacteop 12 %) — 50T,
metusopanx (pacteop 0,1 %) — 50 T,
naxkmyc cunuit (pactop 0,1 %) — 50 r,
dbenondraneun (pactsop 0,1 %) — 50T,
XJIOPHUJI MarHus — 5 T, cyb(aT aTlOMUHUS —
5 1, yHuBepcaabHbIi HHAUKaTOp (Oymara) —
1 Habop, auctmimmpoBaHHas Boaa — 330 .




TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo 4acoB «Buabl
AeSITeJIbHOCTH
HaunmenoBanmue
Ne OobopynoBanue eHTpa 00y4aroIuXxcs ¢
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue .
n/n Bcero «Touka pocray» yueToMm padoueii
NMPOrpamMmbl padoThI padoTbI
NMPOrpamMMbl
BOCIIMTAHUS
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
O6opynoBaHue LIEHTpa
"Touka Pocta" Habop o
3aKpEIUIEHUIO N3yYaeMbIX
XuMusi — BaKHas TEM I10 TIPEIMETHBIM becena o nonnmanus
o0nacTb 00J1aCTSIM OCHOBHOTO 3HAYCHHS
11 €CTECTBO3HAHMS U ) 2 o0uiero oopa3oBaHus XUMHUYECKON HAyKU B
MPAKTUYECKOU Hudposas naboparopust JKU3HU COBPEMEHHOTO
NEeATEILHOCTH YeI0BeKa o xumuu VilLab o0I111eCcTBa,
JlaTumk TemmepaTypsl
(TepmonapHsIit),
CIIUPTOBKA
Huanor o
MHPOBO33PEHUYECKHE
Hudposas naboparopust
. MPEICTABICHUS O
B RELEON Ludporoii
eniecTBa u BEIIECTBE U
1.2 m 15 1 JaTYUK TEMIIEPATYPBI m

XUMHUYCCKUC pCAKIINHN

IUIATUHOBBIN; naTunk pH

XUMHUYECKON peaKIu,
COOTBETCTBYIOIINE
COBPEMEHHOMY
YPOBHIO pa3BUTHSI




Hroro no pazneny

20

HAyKU U
COCTaBJISIOLINE
OCHOBY ISl
MOHMMAaHUS CYITHOCTU
HAyYHOU KapTUHBI
MUpa,

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bosnyx. Kucnopon.

Ha6op no 3akperienuto
M3y4aeMBbIX TEM I10
MPEAMETH bIM 00JIaCTSIM
OCHOBHOTO OOIIETO

Huckyccuu o
CIIOCOOHOCTHU
PUMEHSATH 3HAHMUS,
MOJIy4aeMble MIPU
W3YYEHUU XUMUH, IJI5
pelIeHus 3a/1a4,
CBSI3aHHBIX C
OKpY>Karolen

2.1 6 IPUPOJIHON cpeaoit
[TonsiTre 06 oxcuaax obpazosanus [{udposas ’
JUTSI TIOBBIIIICHUS
naboparopus 1Mo XUMUHU
. OBHS
ViLab P .
9KOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHUS
rJ1006aJTbHOTO
Xapakrepa
9KOJIOTUIECKUX
npooieM
Hatuuk PH, naTunk
MPAKTUKYMBI TIO
Bonopon.Ilousitue o AJIEKTPOITPOBOIUMOCTH .
2.2 8 PUMEHEHHUIO 3HAHUH,

KHCJIOTaxX U COJIAX

Hudposas nabopatopus
RELEON Ludposoii

[I0JIy4aeMble IIPU




JaTyliK TeMIEpaTypsl
IUIATUHOBBIN; naTunk pH

W3YYCHUU XUMUH, JJI51
pelieHus 3auad,
CBSI3aHHBIX C
OKpY>Karoleu
MIPUPOJIHON CpeIoH,
JUTSI TIOBBILLICHUS
YPOBHSI
3KOJIOTUYECKOMN
KYJIbTYpbl, OCO3HAHUS
r7100abHOTO
xapakTepa
9KOJIOTHYECKUX
npo0semM

2.3

Bopa. PactBopsl.
ITonsarue 00
OCHOBAHUIAX

Hatuuk pH ¢ nnanazonom

n3mepenus (ot 0 go 14
pH) datunx
3JIEKTPOIPOBOIUMOCTH
Hudposas naboparopust
RELEON Iudposoii
JaTYUK TEMIIePaTyphI

IUIATUHOBBIN; naTtunk pH

CIIOCOOHOCTH
MPUMEHSTH 3HAHUS,
NoJIy4aemble MpU
W3YYEHUU XUMUH, IJI5
pelIeHus 3a1a4,
CBSI3aHHBIX C
OKpY>Karoleu
MIPUPOJIHON CPENIOH,
JUUIS TIOBBIIIICHUS
YpOBHS
9KOJIOTUYECKOM
KYJbTYpbl, OCO3HAHUS
r100aIbHOTO
xXapaxkrepa
KOJIOTHYECKUX
npo0em




Haruuk pH ¢ nnanazonom

MHPOBO33pPEHYECKHE
IPE/ICTaBICHUS O

BEIIECTBE U
usmepenns (o1 0 no 14 XUMHYECKON peaKIliH,
pH) Marumx COOTBETCTBYIOIINE

OcHOBHBIE KJ1acChl SJICKTPOIPOBOAMMOCTH COBPEMEHHOMY
2.4 HEOPraHUYECKHUX 11 Hugposas na6opaTova;1 YPOBHIO Pa3BUTHS
N RELEON Ludposoii
COEIMHEHU N HAyKH U
JIaTYUK TeMIIepaTypbl
o COCTaBJISIOLINE
INIaTUHOBBIN, JATYUK
TEMIIEPaTyphl OCHOBY AL
TepMonapHeii, naruuk pH TOHUMAHHA CYIIIHOCTH
HAYYHOU KapTUHBI
mupa, Juamor o
Hroro o pazneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuonuyeckast cucrema xumudeckux daementoB /I, M. Mengeneesa. CTpoenune aToMoB.

Xumudeckasi cBsi3b. OKHCIUTENbLHO-BOCCTAHOBUTEIbHBIE peakuuu

3.1

3.2

Ileproanueckuii 3aK0H
u [lepuonnueckas
CHUCTEMa XMMUYECKUX
snemenTos /I. W.
MenaeneeBa. CtpoeHue
aToMma

XuMHUecKasi CBSI3b.
OKHUCIMTENIBHO-
BOCCTAaHOBUTEIbLHEIE
peakuuu

Ha6op mo 3akperienuto
M3Y4aeMbIX TE€M TI0
MPEAMETH BIM 00JIaCTSIM
OCHOBHOI'O 00IIIET0

Hwuanor,
HaIpaBIIEHHBIN Ha
MOJIy4YeHHE HOBBIX
3HAHUH 110 XUMUHU,
HEOOXOIMMBIE JIJIs
00BIICHEHUS
HaOIIOTaeMBIX
MPOILIECCOB U SIBJICHU,

becena,
HalpaBJI€HHbIas Ha
TOJTy4eHUE HOBBIX
3HAHUM 110 XUMHH,




oOpazoBanus Ludposas

HEeO0OXOaUMBIE I

nabopaTopus 10 XUMHUH 0OBSICHCHUS
VilLab HAOJIFOTaEMBIX
NIPOIIECCOB U SIBJICHUH,
Uroro no pazneny 15
PezepBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOTPAMME

IMudposas naboparopus mo xuMuu (6a30BbIil ypoBeHb) Komiutekramus: becripoBoaHoit MysapruaaTduk mo xumuu. Jatauk pH (0...14 pH)
Hatuuk temneparypsl ( -40...+165C) Hatuuk anekrponpooaumoctu (0...200 mxCwm; 0... 2000 MmxCwm; 0...20000 mxCwm) [JaTunk

TeMITepaTypbl okpyxkaromieit cpejbl ( - 40...+60C) Akceccyapsl: Kabens USB coeaunuTenbHblii 3apsgHoe yeTpoicTBo ¢ kabemem MiniUSB
USB Anantep Bluetooth 4.1 Low Energy Kpatkoe pykoBOACTBO 1O 3KCIUTyaTaluu udpoBoii 1abopaTopuH.




9 KJIACC

KoanuecTBo 4acoB «Buabl
AeATEeJbHOCTH
Ne HaumenoBaHue pa3jiesioB U Oo0OopynoBanue HeHTpa  00y4aKOUIUXCH C
Kourpoububie IIpakTuyeckue .
n/n TeM NPOrpaMMbl Bcero «Touka pocra» y4eToMm padoueit
padoThI padoTshI
NPOrpamMMbl
BOCIIUTAHUS
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
HaGop no 3akpenieHuto
U3Y4aeMBbIX TEM 10
i becena,
HPEMETH bIM 00JIaCTIM o
opMupyrouas
OCHOBHOI'O 001I1ero PMHPYIO
ITOHVMAaHHUS
[ToBTOpEeHue u yrinyonenue obpazoBanus Ludposas
. 3HAYEHUs
11 3HAaHUN OCHOBHBIX Pa3/eiIOB 5 1 naboparopus 1o XUMUHU .
. XMMHUYECKON HayKu
Kypca 8 Kiacca ViLab
B KHU3HU
Hatauk pH ¢
COBPEMEHHOT0
JUana3oHOM U3MEPEHUS
oOmrecTBa,
(ot 0 10 14 pH)
bu6mmoreka [JOK
Habop no 3akperiennto ~ becena,
M3Y4aeMbIX TEM IO HaIpaBJieHHas Ha
MPEIMETH bIM OOJIACTSIM = TMOJyYeHHE HOBBIX
OCHOBHOT'O 001I1eT0 3HAHUU 110 XUMUH,
OcHOBHBIE 3aKOHOMEPHOCTH
1.2 4 oOpaszoBanus LludpoBas ~ HeoOXoaUMBbIE IS

XUMHUYCCKHUX pCaKI_II/Iﬁ

nabopaTtopus N0 XUMUHU
VilLab

JlaTunk TemriepaTypsl C

JUana3oHOM U3MEPECHUS

00BSICHEHHS
HaOJIFOJaeMBIX
MIPOIIECCOB H
SIBIICHHH,




(ot -20 go +140C)

DIEKTPOAUTHYECKAS

Habop 1o 3akpernieHuo
M3y4aeMbIX TEM I10
MpeIMETH bIM 00JIacTsIM
OCHOBHOTO 00IIIeT0
oOpazoBanus Ludposas
1abopaTopus IO XUMUHU

1.3 JUCCOITUAINS. XUMUYECKHE 8 Vilab
peaKIuu B pacTBOPax Taramk
AIIEKTPOIPOBOIUMOCTH
Haruuk pH ¢ auanazonom
u3mepenus (ot 0 1o 14
pH)
Htoro no paznemny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHU
Habop o 3akperiennto ~ becensl o
M3y4aeMbIX TEM IO HE00XO0IUMOCTH
MPEAMETH bIM 00JIaCTAM = COOJIIOJICHUS
OO0m1as xapakTepucTuKa OCHOBHOTO OOIIETO MpaBUI
2.1 XUMHUYECKHX 31eMeHTOoB VIIA- 4 oOpazoBanus Llupposas ~ Oe3omacHocTH pu
rpynnsl. ['ajgoreHsl nabopaTopus 10 XUMUH |~ 0OpaIieHuu ¢
VilLab XUMUYECKUMH
Jatuuk BEIIECTBAMH B OBITY
AIEKTPONPOBOANMOCTH U peabHOU KU3HU;
OO61mas xapakTepucTHKa JlaTunk TemriepaTypsl C becenp! 0
59 XuMH4eckux dj1eMeHToB VIA- 6 JIMana30HOM HU3MEpPEHUS HEOOXOINMOCTH
' rpymmsl. Cepa u eé (ot -20 g0 +140C) COOJTIOICHUSI
COCIMHECHUS bubnuorexa [IOK IIpaBUII




OO61mas xapakTepuCcTHKa
XUMHYECKHX 3JIeMeHTOB VA-

Hatuuk pH ¢
JUana30HOM U3MEPEHHS
(ot 0 10 14 pH)

Jatuuk pH ¢

0e30macHOCTH pU
oOparieHuu ¢
XUMHYECKUMHU
BEIIECTBAMHU B OBITY
Y peajbHOU KU3HU;

Hwnaior o
HEO0OXOIUMOCTHA
coOIroIeHUS
IIPaBHII

2.3 JINaIria30HOM U3MEPEHHS 0€301acHOCTH MPH
rpynnbsl. A30T, pocdop u ux
(ot 0 10 14 pH) oOpaIleHuH ¢
COCITUHEHUS
XUMHYCCKHUMH
BEIIECTBAMH B OBITY
Y peajbHOU KU3HU;
becena,
dhopmupyromas
MHUPOBO33PEHUYCCKUE
MIPEJICTABJICHUS O
Habop no 3akpemnienunto
BEIIECTBE H
M3Y9aeMBIX TEM TI0 .
XUMHYECKON
OO01mas xapakTepuCTHKa MPEAMETH BIM 00JIaCTSIM
peaxiuu,
XUMHYECKHX d11eMeHTOB IV A- OCHOBHOTO 0011Iero
24 . COOTBETCTBYIOIINE
rpynnsl. YTIepoa U KpeMHUI obpa3zoBanus Ludposas
COBPEMEHHOMY

N UX COCAMHCHUA

na60paT0pI/I;1 10 XUMHUN
ViLab

YPOBHIO Pa3BUTHS
HAyKHd U
COCTaBJISIOLINE
OCHOBY JUIst
IIOHUMAaHUA
CYILIHOCTH Hay4YHOHI




KapTHUHBI MUpA,

Wroro no pazueny 25
Pa3nen 3. MeTaunibl U UX COeIMHEHUS
HabGop mo 3akpemiennto  Jluanor o
M3Y4aeMbIX TEM TI0 HE00XOIUMMOCTH
MPEIMETH bIM OOJIACTSIM |~ COOTIOICHUS
OCHOBHOTO 0O0I1Iero IIpaBUI
3.1 OO0mrme cBoCTBa METAIIIOB 4 obpazoBanus Lludposas =~ GezomacHocTH IpU
naboparopus 1Mo XUMUU |~ OOpAIEHUH C
ViLab XUMHUYECKUMHU
Jatuuk BEIIECTBAMHU B OBITY
AIIEKTPOIPOBOIUMOCTH. U peajbHOM KU3HU;
DOBpUCTHYECKHE
Oecenbl 0
CIIOCOOHOCTH
MPUMEHSITh 3HAHUS,
Ha6op no 3akpernienuto
MoJiydaeMble pu
M3Y4aeMbIX TE€M IO
W3YYCHUU XVMHUH,
MPEAMETH BIM 00JIaCTSIM
JUTS peIeHns 3a/1ad,
. OCHOBHOTO 0011Iero
Baxueimme MeTauisl U UX CBSI3aHHBIX C
3.2 16 oOpazoBanus Lludpposas

COECTUHEHUS

nabopaTopus 1Mo XUMHUH
ViLab

JlaTunk

AIIEKTPOTPOBOIUMOCTH

OKpYy>Karolen
MPUPOAHON Cpenou,
JIISI TIOBBIILICHUS
YPOBHS
9KOJIOTUUECKOM
KYJIbTYpHI,
OCO3HAHHS
rI100aILHOTO




Xapakrepa

IKOJIOTUIECKUX
npobiem
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
HaGop no 3akpernieHnto
p P Jwnanor o
M3Y9aeMBIX TEM TI0
MOHUMaHHS
MPEIMETH BIM 00JIaCcTIM
3HAYCHUS
BemiecrBa u MaTepuaiibl B OCHOBHOTO 00IIETo .
41 3 XUMHUYECKON HayKu
YKU3HH YeJIOBEeKa obpazoBanus [udposas
B )KM3HH
n1abopaTtopus 0 XUMUHU
. COBPEMEHHOTO
ViLab 5
o011IecTBa,
Jlatuux PH
Hroro mo pazueny 3
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka undgposbie JdonmosiHuTEIbHAS
n/n Bceero oOpa3oBaTe/ibHbIE uHopmanus
pecypchl
1 [Ipeamer xumun. Posb XMMuUU B KU3HA 1 bu6mmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
Hab6op mo
3aKPETIICHUIO
U3y4aeMbIX TEM 110
MpeIMETH bIM
obyactsam
[Tpaktrueckas padota Ne 1 «IIpaBuiia paboThl OCHOBHOTO
2 B J1a0oparopuu U NpuéMbl 0OpaIeHUsI ¢ 1 bubmmorexa [OK obmero
https://m.edsoo.ru/ff0d23dc o0Opa3oBaHMs
J1a00paTOPHBIM 000PYTOBAHUEM)
Hudposas
nabopaTopus 1o
xumun Vilab
[udposoit gaTunk
TEeMIIEPATYPhI
CnuproBka CBeya.
3 [TonsTHE O METOAAX TTO3HAHUS B XUMUU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6mmoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
5 [IpakTrueckas padota Ne 2 «Pa3nenenue 1 bubnuorexa [JOK [udposas

cMmecell (Ha mpuMepe OYMCTKU MOBAPEHHOM

https://m.edsoo.ru/ff0d28c8

nabopaTopHs 1o



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

COJIN)» xumun VilLab
Hudposas
nabopaTopus
RELEON
[udposas
nabopaTopus
RELEON

6 ATOMBI 1 MOJIEKYJIBI bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKHUE JIEMEHTHI. 3HaKU (CIMBOJIBI) bubmuoreka [JOK
XMMHYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ClI0KHBIE BEIIECTBA bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmmorexa [TOK
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumunyeckas popmyia. BaneHTHOCTh aTOMOB Bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae

XUMUYECKUX DJIEMEHTOB

11 OTHOCHUTENbHAs aTOMHAs Macca. bubnuotexa [JOK

OTHOcHTENbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10719 XMMAYECKOTO dJIeMEHTa B but6mmorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Monbs. MosnspHas bubnmnoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBICHUS. bubmuorexa [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U yCcIoBUs MPOTEKAHUS bubmuorexka [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMS MacChl BEIIIECTB. bubnunoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust KoJimuecTBa, MacChl BEIIECTBA 110 bubnmoreka [JOK
YPaBHEHUSAM XUMHUYECKUX PEaAKINNA https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHUECKUX peaKIui
18 (COCI{I/IHq;HI/Iﬂ a3JI0KCHHUS 3a£emeHm{ bubmmorexa [JOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
BECHI
TEXHOXUMHYCCKHE
WJIH DJICKTPOHHBIC;
M. B. JIoMOHOCOB — y4Y€HBIN- P
19 sHImKIoneauct. O6o0ueHne u Bubmorexa LIOK ceta; konba
’ . https://m.edsoo.ru/ff0d40c4 IUIOCKOqOHHAas 250
CUCTEeMaTu3alusl 3HAaHUH
MJT; JIOJKKA JJIst
COKUTaHUS
BEILIECTB
20 KonTponbnas padora Nel no teme «BemiectBa bubnuorexa [JOK
U XUMUYECKUE PEAKLIUN» https://m.edso0.ru/ff0d4290
Boznyx — cmech razoB. CoctaB Bo3ayxa.
21 Kncn}(l)xo — 3JIEMEHT U MPOCTOE BE y;(CTBO Bubmorexa LIOK
PO p m ’ https://m.edsoo.ru/ff0d448e
O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS, TOPEHUE) bubmorexa [IOK
P P » TP ' https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
Ha6op mo
CriocoOsI MoTy4eHus: KHCIopoia B
bubmuorexa [JOK 3aKpEIUICH U0
23 71a00paTOPUU U POMBIIUIEHHOCTH.

HpI/IMCHCHI/Ie KHcJopoaa

https://m.edsoo.ru/ff0d497a

HU3Yy4aCMbI X TEM 110
NpeaAMCTHBIM



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

o0Jactam

OCHOBHOTO
oOmiero
oOpa3oBaHUs

TermmoBoit 2 hHEKT XUMHUUESCKON PEaKITNH,
24 IIOHSATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmmorexa HOK
p P ’ https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaKIIHIX
TomnmuBo (HedTh, YTOJIb U METAH).
25 3ar $I3H€I§I/Ie(1];03 ” a, CIIocoOBbI Zro bubmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
Hab6op no
3aKPEIJICHUIO
HA3Y4aEMBIX TEM II0
[IpakTuueckas padora Ne 3 o Teme v
26 «[Tonyuenne 1 cobupanme KUCIOPOIa bubmorexa LIOK TPE/IMETHAIM
i oHp poAa, https://m.edsoo.ru/ff0d4ae2 | oGmacTsm
W3YYCHHE €r0 CBOMCTBY
OCHOBHOTO
o0111er0
o0Opa3oBaHUs

97 Bomopon — aneMeHT u mpocToe BemecTBO. bu6mmoreka [JOK

Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

78 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK

Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 ITonsaTHEe 0 KUCIOTAX U COIIX bubmorexa LOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOslI osTydeHus BOAOPOa B bubmuorexa [JOK

nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme Habop no
bu6mmorekxa [IOK

31 «ITonydenne u cobOupanue BOIOPoOa, 3aKPETUICHHUIO

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42

HN3Yy4aCMbIX TEM I10



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

NpeaAMCTHBIM
00J1aCTSIM OCHOBHOI'O

oOmiero
oOpa3zoBaHMs
N N bubnmoreka [JOK
32 Mossipablii 00bEM ra3oB. 3aK0H ABOTaIpoO https://m.edsoo.ru/ffod542e
Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
33 rasza 1o ero u3BeCTHOMY KOJIMYECTBY bubmiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
Brruncnenus 00bEMOB Ta30B 110 ypaBHEHUIO
34 peaKkIy Ha OCHOBE 3aKOHA O0BEMHBIX Bubmorexa LIOK
. https://m.edso0.ru/ff0d5708
OTHOIIICHUH T'a30B
35 OU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI bubmmorexa [JOK
https://m.edsoo.ru/ff0d587a
Hudposas
nmaboparop us 1o
xumun ViLabCH
em Lludponas
nabopaTopus
36 CoctaB ocHoBanwii. [TonsTre 06 HHAMKAaTOpPaX bubmmorexa [TOK RELEON
https://m.edsoo.ru/ffod59e2 =~ Iludposoii pH.
IITaTUB C
32)KUMOM; TTSITh
XUMHUYECKHX
CTaKaHoB (25 mi);
MIPOMBIBAJTKA
Bona kak pactBoputens. HacbieHnnsie u Hudposas
bu6nmoreka [JOK
37 HEHaCBILIEHHbIE pacTBOPbI. MaccoBast 10114 naboparop us 1o

BEIIIECTBA B paCTBOPE

https://m.edsoo.ru/ff0d5b40

xumun ViLabCH



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

em

[IpakTrueckas padota Ne 5 o reme

bu6mmoreka [JOK

Ha6op OI'D no

38 «[IpuroroBiieHue pacTBOPOB C ONPEAEIEHHON
p . . p p el https://m.edsoo.ru/ff0d5eba = xumuu Touka Pocra.
MacCOBOM J0J1el pPaCTBOPEHHOTO BEILIECTBA»
39 KonTponbnas padora No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCUPUKALNS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ha6op mo
3aKpETICHUIO
. M3Y9aeMbIX TEM TI0
[TosrydeHre U XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [JOK FIPSAMETIRM
’ p https://m.edsoo.ru/ff0d664e = obGnacTsim
OKCHJIOB
OCHOBHOTO
ob1ero
o0Opa3oBaHMs
npuodop AJis
OTIBITOB C
ANEKTPUUYECKUM
TOKOM; HCTOYHHK
MOCTOSIHHOTO TOKA:
OcHoBaHHUs: COCTaB, KJIaccu(UKAIIHS, bubnmoreka [JOK
42 MPOOUPKH — 2 TIT.
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
MIPOHYMEPOBAHHBIC;
JTYyYUHKA;
CIIUPTOBKA;
npoOKu — 2 1T,
MUHIET
43 [Tonyyenne u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK Ha6op mo

OCHOBaHUU

https://m.edsoo.ru/ff0d67ca

3aKpETICHHIO



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44

Kucnotsr: cocraB, knaccudukarmus,
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2

M3Y4aeMbIX TEM TI0
MPEIMETHBIM
obnacTIM
OCHOBHOTI'O
o0miero
o0Opa3oBaHMs

45

46

HOHy‘leHI/IC 1 XMMHYECKHE CBOMCTBA KUCJIOT

Conu (cpenHue): HOMEHKIATypa, CHOCOOBI
MOJTy4YEeHHU s, XUMHUYECKHE CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9474

Ha6op mo
3aKPETUICHHIO
M3Yy4aeMbIX TEM I10
IPEIMETHBIM
obnacTIM
OCHOBHOI'O
oO1ero
oOpa3oBaHUs

47

ITpakTuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
COETUHEHUN )

bubmuorexa [JOK
https://m.edso0.ru/00ad9b7c

Hab6op mo
3aKPETUICHHIO
I/I3y1laeMI)IX TEM 110
MPEIMETHBIM
obactsam
OCHOBHOTO
oO1ero
oOpa3zoBaHUs

Hudposas
naboparopust

RELEON



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

[Mudposoii pH.
IITATUB C
32)KMOM; TISITh
XHUMHUYECKUX
CTaKaHOB (25 mi);

MIPOMBIBAJIKA.
48 ['eneTnueckas cBsI3b MEXKy KilaccaMmu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O00011eHrEe U CUCTEMATH3aIs SHAHUH
B H https://m.edso0.ru/00ad9ch?2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubmmorexa [IOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHYECKHX 3JIeMeHTOB. IloHsTHE O TpyImax bubmorexa LIOK
' 20 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cHucTeMa XMMUYECKuX 3yemMeHToB []. U bubmorexa LHOK
T https://m.edsoo.ru/00ada52¢c
Menneneena
Ha6op no
3aKpETIICHUIO
M3Y4aeMbIX TEM 10
53 TTeDHOMLL TOVIITIEL TOADVIIEL bubnmnoreka [JOK MPEAMETHBIM
PHOJBL, TPYHTIRL, HOATPY https://m.edsoo.ru/00ada52c = o6nacTsIM
OCHOBHOTO
oOmiero
oOpa3zoBaHUs
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnmoreka [JOK
H3oTorm! https://m.edsoo.ru/00ada342
95 CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB bubnmoreka [JOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

aneMeHToB llepuoanueckoii cucremst . H.
Meunpeneena

https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

bu6mmoreka [JOK

56 €ro noJiokeHuro B Ilepuoanyeckoi cucreMe
proa https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
57 a3BUTHS HAayKu U npaktuku. JI. 1 bubmorexa [JOK
P e . P . AR https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAAror U rpakIaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
Ha6op mo
3aKPETUICHUIO
M3Y4aeMbIX TEM MO
MPEAMETHBIM
obnacTIM
OCHOBHOTO
o0111er0
oOpa3zoBaHUs
Ha6op OI'D no
bu6mmorexa [IOK
59 Wonnas xumuueckas CBS3b xumuu Togka

https://m.edsoo.ru/00adac34

Pocra. ludposas
nabopaTopus
RELEON
[Mudposoit gaTumk
TEeMIEPaTypPhI
IUIATHHOBBII,
JTATIUK
TEMIIEPATYPhI
TepMOTapHBIN



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

[udposas

nmabopaTopus
RELEON
n(hpoBOH AATUNK
60 KoBasieHTHas mosisipHast XUMUYECKasi CBSI3b 1 bubmorexa LHOK Eﬁ:Mqr)[I;paTypI}[,I
https://m.edsoo.ru/00adaab8 .
TJTATHHOBBIIA,
JATIUK
TEMIIEPATYPHI
TepMONIapHbIN
61 KoBasieHTHas1 HEMOJIsIpHAs XMMUYECKas CBS3b 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeneH okHCIICHHS L https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 Bubmorexa LIOK
https://m.eds00.ru/00adb076
Hudposas
bubnuotexa [JOK nmabopaTtop us 1o
64 OKHCIMTEIIH H BOCCTAHOBHTCIIH L https://m.edsoo.ru/00adb076 =~ xumuu ViLabCH
em
65 KonTponbnas padota Ne4 no teme «CtpoeHue 1 bubnuorexa [JOK
aToMa. XUMHUYECKAas CBSI3b» https://m.edso0o.ru/00adb486
66 PesepBHrlIit ypok. O6001ICHNE 1 1 bubnmnoreka [JOK
cUCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111eHNE U 1 bubmorexa [IOK
CHCTEMATHU3aIUs 3HAHUI https://m.edso00.ru/00ad9ch2
68 PesepBHblitl ypok. O600111eH1E 1 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
OobopynoBanue
undgposbie
Nen/m = Tema ypoka nentpa «Touka
Bcero oOpa3oBaTejibHbIE
pocTay
pecypcsbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cUCTeMa XUMHYecKux anemeHToB /1. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 Bubmorexa LIOK
P P https://m.edso00.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 bubmmorexa [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMU9eCKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme
5 «IToBTOpEHUE U yriybaeHne 3HaHUH 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»
6 Krnaccudukanys XuMHUECKUX peaklui 1o 1 bubnuorexa [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edso0.ru/00adbch0
Hudposas
. naboparopus
[ToHsITHE O CKOPOCTH XMMHUECKOHN pEeaKIINH.
bubmuorexa [JOK RELEON
7 [ToHsATHE O TOMOTE€HHBIX U T€TEPOTrE€HHBIX 1 .
https://m.edsoo.ru/00adbe9a = IludpoBoii naTumk
peaxmsax
TeMIepaTypbl
IJIATUHOBBIN
8 [TonsATHE O XUMHYECKOM PAaBHOBECHH. 1 bubnuoreka [JOK Hudposas



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

@akTOpHI, BIUAIOIIKNE HA CKOPOCTh
XUMHMYECKON PEAKIIUU U TI0JI0KEHUE
XMMHMYECKOTO PAaBHOBECUS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

https://m.edsoo.ru/00adc28¢c

bubmuorexa [JOK

nabopaTtopus
RELEON
Hudposoit gaTunx
TEeMIEPaTyphl
TJIATUHOBBIN

9
peakuuu https://m.edsoo.ru/00adcade
Lindpposa s nabopato
pus no xummn ViLabCH
em
10 Teopust PIEKTPOTUTHYECKON AUCCOIUALIUH. bu6mmoreka [JOK [udposas
CunpHbIe U cllabble JIEKTPOIIUTHI https://m.edsoo.ru/00adcd68  maboparopust
RELEON
[Mudposoii gaTunk
3IEKTPONPOBOJHOCTH
Hudposas
BuG 1OK nmabopaTopus
HOIHNOTEKA
11 Honusle ypaBHEHUS peaKINi RELEON
yp peak https://m.edsoo.ru/00add448 .
[Mudposoit gaTunk
3IEKTPONPOBOAHOCTH
XHUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAHUN
12 B CBETE IIPEACTABICHNI 00 bubmmorexa [IOK
p N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNUH 00 DIIEKTPOIUTHUECKON bubmorexa LOK
P p https://m.edsoo.ru/00add8b2
IHUCCOLIUAINA
ndposa s 1adoparo
N bu6mmoreka [JOK Lucpp P
14 [lonsiTHe 0 TUpOIU3E Coeit pus 0 XUMUH

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

ViLabCH em



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

bubmuoreka [JOK

15 O06o001eHre u cucTeMaTr3aIs 3HaHUA
- t https://m.edsoo.ru/00addd12
Hab6op no
3aKpETICHUIO
M3Y4aeMbIX TEM 10
peIMETHBIM
001acTSIM OCHOBHOTO
[IpaxTuueckas padora Ne 1. «Pemenue bubnuoreka [IOK
16 0611er0 06pazoBaHUs
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
[udposas
nabopaTopus
RELEON
udposoii gaTunk
ANEKTPONPOBOIHOCTH
KonTponbnas padorta Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOIIMALINS bubmmorexa LOK
P ' https://m.edsoo.ru/00addecO
XUMUYECKUE peakllui B PACTBOPAX»
18 OO6mrast XxapakTepuCTHUKA rajJOTeHOB. bubnunoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHas KHCIIOTA, [udposas
19 XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE bubmmorexa [TOK naboparopus
> HOIYR ’ https://m.edsoo.ru/00ade104 patop
IIPUMEHEHNE RELEON
Ha6op mo
3aKPETIICHUIO
M3Y4aeMbIX TEM 10
IIpakTuyeckas padora Ne 2 o Teme 1
. bubmuorexa [IOK MIPEAMETHBIM
20 «[Tonmy4yeHne CONIHON KUCIOTHI, U3yUEHUE

€€ CBOICTB»

https://m.edso0.ru/00ade348

001acTSIM OCHOBHOTO
oO1mero oopa3oBaHus

Hudposas
nmabopaTopus



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

RELEON

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B bubmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE
99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIIY CEPHI.
23 Haxo>1<p €HHE cepbl Hq;é coe I/IHeI;H/IIZ B bubmmorexa [JOK
A P f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
[Mudposa s maboparo
CepoBoaopo/, cTpoeHue, GU3HIECKUE U bubnnoreka [JOK
24 o pUs IO XUMHH
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00ade802 .
ViLabCH em
Hudposas
Oxcunpl cepbl. CepHast KMCIIOTA, naboparopus
" bu6mmoreka [JOK
25 ¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA, RELEON
https://m.edsoo.ru/00adea28 .
MIPUMCHCHUE [Mudposoii gaTumk
AIIEKTPOIIPOBOTHOCTH
XUMUYECKUE peaKkIliu, JIeXKaIllue B OCHOBE
26 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs bub6nuorexa [IOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpelibl COETUHEHUSIMU CEPbI
97 Boruucnenune maccoBoii 1011 BeIX0OAa bubnmoreka [JOK
MIPOAYKTa PEaKuu https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTuka 31eMeHToB VA-
78 rpynnsl. A30T, pacipoCTpaHEHHE B bubnnoreka [JOK
npupoje, Gu3ndeckue 1 XUMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero (GU3NYECKUe U XUMUICCKHE bubnuoreka [JOK [udposa s nadbopato



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOMCTBA, IIOJIy4CHUE U IPUMECHEHUE

https://m.edsoo.ru/00adf004

puAa 10 XUMHUHA

ViLabCH em

[Ipaktuyeckas padora Ne 3 o Teme

bubmuorexa [JOK

Ha6op mo
3aKPEIUICHUIO
HU3Yy4aCMbIX TEM I10

30 «Ilonyuenne amMmMuaKka, U3y4eHHE €ro
. ye Ie https://m.eds00.ru/00adf180 = mpeaMeTHBIM
CBOMCTBY»
001acTSIM OCHOBHOT'O
o01mero oopa3oBaHus
[udposas
nabopaTopus
A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnmoreka [JOK parop
31 y RELEON
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306 .
udposoii gaTunx
ANEKTPONPOBOIHOCTH
Hcnonbs3oBanre HUTPATOB U COJICH aMMOHUS
39 B KQ4€CTBE MUHEPAIbHBIX yOOPEHUN. bubnuoteka [JOK
XHAMHMUYECKOE 3arpsI3HEHUE OKPYXKaroIen https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE Bubmmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YeHUE
Hcnons3oBanue ocdaToB B KauecTBe
34 MUHEpaTbHBIX YI0OpEeHU. 3arpsi3HeHNE bubmmorexa [JOK
p N yAo0P - 2arp https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
35 Yruepoa, pacupocTpaHeHUe B IPUPOJIE, bubnnoreka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adfd9c
Oxkcuaspl yriaepoja, ux Gpu3ndeckue u
ARLYTIIED Hv ¢ [udposa s nadbopato
XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHE bu6mmoreka [JOK
36 pHs IO XUMHH

HpO6HCMLI, CBS3aHHBIC C OKCUJOM YTJICpOaa
(V)

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

ViLabCH em



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

Ha6op mo

3aKPETUICHHUIO
.. bu6mmoreka [JOK H3Yy4aeMbIX TEM I10
37 VrojpHasg KACIOTa U €€ COJIH 1 ya
https://m.edso0.ru/00ae006c = mpeaMETHBIM
00J1acTsIM OCHOBHOT'O
o01miero oopa3oBaHus
Hudposas
[IpakTrueckas padota Ne 4 o Teme nabopaTopus
" bubnmoreka [JOK
38 [TonydeHue yriekucioro rasa. RELEON
" https://m.edsoo.ru/00ae027e .
KadecTtBeHHas peakiys Ha KapOOHAT-UOH udposoit gaTunk
AIEKTPONPOBOIHOCTH
[TepBoHavabHBIC TOHATHUS 00
39 OpraHUYEeCKMX BEIIECTBAX KaK O bubmorexa [IOK
p https://m.edso0.ru/00ae054e
COEIMHEHUSX yriepoia
40 Kpemuunii u ero coequHEeHHUS bubmmorexa [TOK
p https://m.edso0.ru/00ae080a
ndponas
ITpakTruyeckas padora Ne 5. Pemenue Hicbp
nabopaTopus
a1 JKCIEPUMEHTANIBHBIX 3a7a4 10 TEME bu6mmoreka [IOK RELEON
«BaxHel1e HeMeTaIbl U uX https://m.edso0.ru/00ae0bf2 .
[udposoit gaTumk
COCIMHEHMUS
3IEKTPONPOBOAHOCTH
KonTponbnas padota Ne3 mo teme
42 «BakHeWme HeMeTalIbl ¥ UX bubmorexa [JOK
https://m.edso0.ru/00ae0e18
COCIMHECHUS
OO6m1ast XapakTepruCTUKa XUMUYECKHIX
43 3JIEMEHTOB — METAJUIOB. MeTamueckast bubnnoreka [JOK
CBA3b U METAJUINYECKAs] KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA METAJLIIOB
44 XuMHYECKHE CBOMCTBA METAJIIOB. bu6mmoreka [IOK
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https://m.edsoo.ru/00ae103e

DNEKTPOXUMHYECKUN Psiji HAIPSHKEHUI
METAJIJIOB

https://m.edsoo.ru/00ael1156

OO6mmue crnocoObl MOTYYeHHUS METAJLIOB.
CrnnaBel. Beruncnenus no ypaBHeHUSAM

bu6mmoreka [JOK

45
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COACPKUT MPUMECH
46 IlonsaTHe 0 KOPPO3UU METAIIOB bubmorera [JOK
PP https://m.edso0.ru/00ae1278
ndpona st 1abopaTo
bubmuoreka [JOK Lup P
47 IIleno4nbIe METAILIEI https://m.edsoo.ru/00ae14b2 pHs 110 XUMHHU
T ' ViLabCH em
Hab6op no
3aKPETICHUIO
48 Oxcupl U TUIPOKCHIBI HATPUS U Kalust Bubmmorexa LIOK VI3YHACMBIX TEM O
A AP A P https://m.edsoo.ru/00ael4b2 = mpeaMeTHBIM
00J1aCTSIM OCHOBHOI'O
o01ero oopa3oBaHus
49 [llenouHO3eMeTbHBIC METAIUTBI — KAJTBITUI 1 bubmuoreka [JOK
MarHui https://m.edso0.ru/00ae15e8
50 Baxnueiime coeAUHCHNS KaIbILIHs bubmotera [JOK
g H https://m.edso0.ru/00ae15e8
51 O0o001IeHNEe U CHCTEeMAaTH3allns] 3HAHUI
bu6mmorexa [{OK
50 K& n
€CTKOCTDb BOJIBI U CTIOCOOBI €€ yCTpaHeHHs https://m.edsoo.ru/00ae 1886
[TpakTuueckas pabora Ne 6 mo Teme [Mudposa s naboparo
S .. bu6mmorexa [JOK
53 JKEcTKOCTh BOABI M METOMBI €€ pUs IO XUMHH
| https://m.edsoo.ru/00aelae8 .
yCTpaHEHUs ViLabCH em
54 AnoMuHUH bu6mmoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00aelc64

Ha6op mo
3aKPEIICHUIO
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK M3y4aeMbIX TEM I10
TUIPOKCHUIA https://m.edsoo.ru/00aelc64 = mpeaMeTHBIM
0071aCTSIM OCHOBHOT'O
o01miero oopa3oBaHus
Hudposas
Eub 1OK nabopaTopus
HOJIMOTEeKA
56 Keneso RELEON
https://m.edsoo.ru/00ae1d86 .
udposoii gaTunx
JTABJICHHSI
57 Oxcunsl, TuIpoKcH bl U conu xxene3a (1) u bubmmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o01IeHre U CHCTeMAaTH3aNs 3HAHUN
[udposas
IIpakTruyeckas pabora Ne 7. Pemenue nabopaTopus
bu6mmoreka [JOK
59 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME RELEON
. https://m.edsoo.ru/00ae3de8 .
«BakHeWIe MEeTaUTbl K UX COCTUHCHHS [MudpoBoii gaTumk
JTABJICHHS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIIMi, €CJIM OJIMH U3 PEarcHTOB JIaH B
60 fI36BITKe WU COJIE )I(HTI:l)T HMeCH bubmorexa HOK
Aep . p ' https://m.eds00.ru/00ae1750
BerancneHuss MaccoBOit JT0JIH BBIXO/a
MIPOIYKTA PEaKIuu
61 O06o001IeHre 1 cucTeMaTH3aIis 3HaHHIA
62 KonTponbnas padota Ne4 o teme

«Baxuelnine MeTayibl 1 UX COCTUHEHUS)



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u Marepuabl B IOBCEIHEBHOM 1 bubmuorexa [JOK
YKU3HH YEJI0BEKA https://m.edso0.ru/00ae3f50
. [Mudposas
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnuoreka [JOK HA60DATODIS 10
cpeasl https://m.edso00.ru/00ae4270 paTop
9KOJIOTUU
65 Posib xvMHM B pelIeHUH SKOJIOTHYECKUX 1 bubnunoreka [JOK
npobiem https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 bubmmorexa [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubnuoreka [IOK
CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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» Xumus, 9 kimace/ ,Kysnernosa H.E., TutoBa 1.M., 'apa H.H. Akumonepuoe

obmectBo «M3marenscTBo «lIpocBerienne»






