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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO POrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
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 XuMuu Aa€T NPECTaBICHUWE O IENsAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, OMPEAENAET KOJWYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEbHOCTH O0O0YyYaromerocs IO OCBOEHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJIE, O MYTAX PEHIeHUs riao0agbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  SBISIETCS  MEJaroruvyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

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

— [lepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABJIAIOIIECH HAYYHOM KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOrO MpenMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHil, B (OPMUPOBAHUHN U PA3BUTUU MO3HABATEIIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUsI BaXKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

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

— HampaBJICHHOCTh OOy4YeHUST HA  CHCTEMaTHYECKOE MPUOOILIECHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON MEATEIbHOCTH, MO3HAHUS M CAMONO3HAHHUA, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLEHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSI LEHHOCTM XUMHUYECKHUX 3HAHUM MJI BBIPAOOTKH HSKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOILEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
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 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax Mo3HaHMS B XUMHUH. UMCThIE BEHIECTBAa U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyrna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX €AUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHNs, Pa3I0KEHU, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMUYECKHX peakuuil (pasiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBeJeHUE OUYNCTKH TTOBApPECHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — autoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, 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. Haxoxaenue Bogopona 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.
HacepilieHHbIe ¥ HEHACBIIMIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOJHBIX BO/I.

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

OcHoBanus. Knaccudukanuss ocHOBaHMM: IEIOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctm meramoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUs KHUCIOpOAa B BO3AYyXE, MOJIYyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACNO3HABAHWUE W W3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

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

[lepBbie TOMBITKK KIaCCU(PUKAIIMU XUMHUUYECKUX dJIEeMEHTOB. [loHsaTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE 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 rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. Dnexkrponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSl pajJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

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

Xumuyeckas cBa3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAs) CBSA3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHITHS: HAy4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, AJNEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kaius, KalblUsi M HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuys XuMAYeCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKaM (10 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpoCTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI 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 HWOHHBbIE YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, MpOLECCAa UCCOUMALMU KHUCIOT, IIEJI0YEe H COJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKEHUs, COCTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHrne U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOJAa HA OPraHW3M 4YeJioBeKa. BakHeulume XJIOpuabl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHUCIOT U cruenududeckue). XHUMHYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



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

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoictra. 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, €€ MoJIyueHHe, (U3NYECKhe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JAyXa, MHOYBbl U BoJnoEMOB). 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 |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XMMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TAaHOJI, IJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BAHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJOPUAOB (TajJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEJECHNE KAaUeCTBEHHOW peaKIMK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe MoJIeIIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, NpOBEACHHE KAYeCTBEHHBIX peakluil Ha KapOoHaT u
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1rast XapakTepUCTUKa XMMHUUECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauioB. OU3NYecKre U XUMUYECKHUE CBOMCTBA MeTaiioB. OO0mue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B llepuognyeckon cucreme XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
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 Kanblus. Baxueilue coequHEHHUs KalblUs (OKCHI, THUIPOKCUI, COJH).
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
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi 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
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPHUATIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE 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
METaJlJIbl U UX COCMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEend cpeanl (MpenesibHas AOIMyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€d NMpH HM3yYeHHMM XUMHHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
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€, TOIIJIUBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALMHI O0YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpOLECCe OSTOW Y4YEOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKHM M COCTaBIIAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHUBBI, HAMPABJICHHBIC HA TMOJYYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATENbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl eI TSILHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIEeCTBOBAHUS, IOHUMAHUE LIEHHOCTU 3I0POBOTO H
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yUeOHBIC AEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcce TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEPX AHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANEHYIO (hOpMY MpeAcTaBlIeHUsT HHPOpPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIIIOJHEHUS NPEIJI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMBbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUUYECKUX TOHSATUI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEII0BOU A((EKT peakiiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUsI (hOPMYJT BELIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

¢ ONMCHIBATh M XapakTepu3oBaTh TabimuHyo ¢dopmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamdueckass cucrema xumuueckux snemeHtoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HUX KaYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pPacTBOPE, IPOBOAUTH pacdyEThl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHATH OCHOBHBIE OTEPAIIMN MBICIUTEIBLHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — Il U3y4YEHHUS CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBAThH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCY/I0N U TaOOpaTOPHBIM
o0opyZoBaHUEM, a TaKXKe TpaBuiIaM OOpalieHusi C BEIIECTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHE IKCTICPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoHI1y oOydenus B 9 kiiacce npeiMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHUIA:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATENIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOU 3P ekt
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX AJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMbl XMMHUYECKUX AJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJTaCCU(PUIIUPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTraHMYECKHE BEIECTRBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIas OIMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJIEH, MOJIHbIE U COKpAIIEHHbIE YPAaBHEHUS peaKIMil HOHHOTO OOMEHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWCTBA BEIISCTB B 3aBHUCHMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, NPOBOAUTH PacUEThl 10
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHI0O U COOMPaHUIO Tra3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THAPOKCHI-HOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢H — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHast 00J1aCTh
11 €CTEeCTBO3HAHMS U 6 1 5 bu6mmoreka [IOK
' MPAKTUYECKOU NeSATEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
BemecTBa 1 XuMu4aeckue bubmnoreka IIOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Uroro no pazaeny 21
Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 0 1 bubmuoreka [JOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bogopoa.Ilonsarue o kucnorax 8 0 1 bu6muoreka [JOK
' U COJIsX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuorexa [IOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK
' HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro mo pasneny 30

Paspnea 3. llepnoanueckuii 3axkoH u Ilepuoguyeckas cucrema xummuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakuumn
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https://m.edsoo.ru/7f41837c
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[Tepuonuueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 bubnunoreka LIOK
' XHUMHYECKUX djeMeHToB /I, 1. https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMuyeckas CBI3b.
3.2 OKUCIUTEILHO- 8 buGnuorexa [IOK
' https://m.edso00.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKITUN
bubmnoreka IIOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 2 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne ni/mt P Kontpoabnble | IIpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3neu 1. BemecTBo U XuMH4yecKkmne peakiun
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 0 bubnnorexa [HOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLUALIHS. 8 1 1 bubnuorexa [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pasznea 2. Hemerananl 1 HX cOeHHEHHS
21 OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX 4 0 1 bubnuotexa [JOK
' anemeHTOB VIIA-rpymmel. ["amorens: https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa [JOK
' PYTHIRL L€P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 anemeHToB VA-rpynnsl. A3oT, pochop u ux 7 0 1 bubmmorexa LIOK
' PYIHBL ’ P https://m.eds00.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . PYHIIRL pos https://m.edso0o.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
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Hroro no pazneny

25

Pasznen 3. MeTa/uiibl M X COCANHCHUHA

. bu6mmoreka [IOK
3.1 Obmpe cBofiCTBa METAIIOB 4 https://m.edso0o.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxkueie MeTaibsl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pasznen 4. Xumus u okpyxaromas cpeaa
4.1 BentecTtBa 1 Marepualibl B )KA3HU YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa LHOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIJMYECTBO YACOB I10 I[TPOT'PAMME 68



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

8 KIIACC
N Kosun4vecTBo 4acoB DJIeKTPOHHbIE HUcnoab3oBanue
; uugposbie 000pya0BaAHMS
n/ Tema ypoka Konrpoasbnbie | IlpakTHyeck
Bcero o0pa3oBaTesbHbIe HenTpa
I padoThI ue padoThbl " "
pecypcbl Touka pocra
K,
ITpenmer xumuu. Posb xumuu B 1 0 0 bubmmorexa LIOK Y ——
J)KU3HHU JejloBeka. Tea U BelecTBa https://m.edsoo.ru/ff0d210c N y 4
i IPOEKTOD.
K,
MYJIbTUMEIUITHBI
IlonsaTre o MeTOaX MO3HAHUS B 1 0 0 bubnnoreka IIOK 4 IDOCKTO
i TIpoeKTOp,
XUMHH https://m.edsoo.ru/ff0d227e P P
JJIEKTPOHHBIC
TaOIUIIBI.
[IpakTuueckas padora Ne 1 Hudposas
«IIpaBmiia paboThI B 1abopaTopuu 1 0 1 bubmuotexa [JOK nabopaTtopus
Y TIpUEMBI OOpaIIEeHUs C https://m.edsoo.ru/ff0d23dc Releon o
1abopaTOpPHBIM 000PYIOBAHUEM XUMUH .
Jatuuk
YucTeIe BEMISCTBA U CMECH. 1 0 0 bu6mmoreka [IOK R CKOI
NTUYICCKON
Crioco0sl pazfeneHust cMmecei https://m.edsoo.ru/ff0d26ca
TUTOTHOCTH.
[IpakTuueckas padbora Ne 2
«Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmmorexa [TOK Bect
g . puMep https://m.edsoo.ru/ff0d28c8 3JIEKTPOHHBIE.
OYHUCTKU NTOBAPEHHOW COJIN)»
Jlmaranoctuyeckass KOHTPOJIbHAS 1 1 0
paborta
ATOMBI U MOJIEKYJIBI 1 0 0 bubmmoreka [IOK 1K,



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/ff0d2a6¢c

MYJIbTUMEIUITHBI
1 poeKTop,
AJICKTPOHHBIC
TaOJIMIIEL.

XHUMUYECKHUE AIIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2be8

I1K,
MYJIbTUMEIUITHBI
1 poeKTop,
3JICKTPOHHBIC
TaOJIMIIEL.

HpOCTLIe U CJIO0KHBIC BCIICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c

1K,
MYJIbTUMEAUNHBI
1 poeKkTop,
3JICKTPOHHBIE
TaOJHIIBI.

10

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2d50

1K,
MYJIbTUMEIUHBI
1 TIPOEKTOP,
3JIEKTPOHHBIE
TaOJINLIBI.

11

3aKO0H IMOCTOSHCTBA COCTaBa
BeIleCTB. XUMHUECKas (hopmyra.
BaJ'IeHTHOCTI) ATOMOB XUMHNYCCKUX
9JIEMEHTOB

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2eae

1K,
MYJIbTUMEIUHBI
1 TIPOEKTOP,
3JIEKTPOHHBIE
TaOJINLIBI.

12

OTtHOcUTEIbHAs AaTOMHAsA Macca.
OTtHocuTeNnbHAS MOJIEKYJISIPHAS
Macca

but6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

[IK,
MYJIbTUMEIUNHBI
1 IPOEKTOpP,
JEKTPOHHbBIE
TaOITHUIIBI.



https://m.edsoo.ru/ff0d2a6c
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MaccoBas J0JI1 XUMHUYCCKOI'O

bu6nuoreka [IOK

I1K,

13 MYJIbTUMEAUMHBI

3JIEMEHTA B COeJMHECHUN https://m.edsoo.ru/ff0d350c N y 8
1 IPOEKTOp.
K,

14 KonnuectBo BemectBa. Mouib. bubmuorexa [JOK o

MYJIbTUMEAUMHBI

MomnsipHast macca https://m.edsoo.ru/ff0d5230 . Y A
1 IPOEKTOp.
Hartuuk pH,

15 Pu3nYecKue ¥ XUMHYECKUE bubnmnorexka HOK JaTunx
sIBJICHUSI. XUMHUUYECKasl peaKIns https://m.edsoo.ru/ff0d37fa TEeMIIepaTypbl

IJIATUHOBBIM.
Hartumk pH,

16 [Ipu3Haky u yCciIoBUS MPOTEKAHUS bubnuotexa [HOK Jatuuk

XUMHUYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6 TEeMIIepaTypbl
IJIATUHOBBIM.
IK,

3aKOH COXpaHEHHS MAaCChl bubnmnorexka HOK .

17 MYJIbTUMEIUNHBI
BelEeCTB. XMMUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88 .

1 TIPOEKTOp.
Brrunciaenus KoinmdecTBa, MacChl 11K,
18 BEILIECTBA 110 YPABHEHUSIM bubmorexa LHOK MYJIbTUMEIUITHBI
P N https://m.edsoo.ru/ff0d5708 N y
XUMHUYECKUX PEaKIUi 1 TIPOEKTOp.
Krnaccudukanus XuMruueckux IIK,

19 €aKIuii (CoeqMHEHUS bubmmorexa [JOK MYJIbTUMEINHHBI
peakil A ’ https://m.edsoo.ru/ff0d3f34 . y a
pasNoKeHus1, 3aMeIeHNsI, 0OMEeHA) 1 TIPOEKTOP.

M. B. JIoMOHOCOB — y4€HBIii- IIK,
20 sHImKIoneucT. O6o0IeHne u bubmmorexa [TOK MYJTbTUMEIHIHHBI
I JHCT. Hf https://m.edsoo.ru/ff0d40c4 . y a
CUCTEMaTH3aIis 3HAHUH 1 TIPOEKTOP.
21 KonrtponsHast padora Nel mo teme bubmuoreka [JOK

«BermiecTBa 1 XUMHUYECKHUE

https://m.edsoo.ru/ff0d4290
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pCaKuuu»

Boznyx — cmecs razos. Cocras 1K,
22 Bo3ayxa. Kuciopon — 3i1eMeHT u bubmorexa LOK MYJIbTHMEIUHHEI
yxa. p https://m.edsoo.ru/ff0d448e vy
npoctoe Bemectso. O30H i IpOeKTOp.
duznyeckre 1 XUMHUECKHE
CBOMCTBA KHCIOpOJIa (peaKInu Bubnnoreka IIOK
23 posa (peaki 1 Hatuuk pH.
okucineHus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHuagax
Crioco0bl MoTy4eHust KUCIOpoa B 1K,
24 J1a00PATOPUN U IPOMBIIIIIIEHHOCTH bubnnorexa LHOK MVYJIIbTUMEIUHHBI
patop p ' https://m.edsoo.ru/ff0d497a . y
[TpumeneHne KucIopoaa 1 TIPOEKTOP.
TemnoBoit 3¢ ekt xumuaeckoit
€aKIuu, ITIOHATHUEC O ATYUK
25 Ee MOXHUMHNYCCKOM ABHCHHUU BI/I6J'II/IOT6K8. HOK "[I‘[CMHC aTypPbI
p yp ’ https://m.edsoo.ru/ff0d4790 P ypu
9K30- U BHI[OTCpMI/I‘IGCKI/IX IIJIATUHOBBIN.
peakuusax
Tonnuso (HedTh, yroib U METaH). IIK,
26 3arpsa3HeHue BO3yXa, CII0COOBI bubnnorexa LIOK MYJIbTUMETUAHBI
P yXd, https://m.edsoo.ru/ff0d4c4a Vy a
€ro MPEOTBPAIICHHUS i TIPOEKTOp.
[IpakTuueckas padora Ne 3 o Teme K,
27 «ITonyuenne u cobupanme bubmorexa HOK MYJIbTUMEINHHEI
yi p . https://m.edsoo.ru/ff0d4ae2 . y
KHCJIOPO/Ia, U3YYCHHE €TO CBOMCTBY» 1 TIPOEKTOP.
IIK,
28 Bomopon — anemeHT u mpocToe bu6nuoreka [IOK S ——
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo . 4 A
1 TIPOEKTOP.
DOU3NYECKUEe U XUMUUYECKHUE IK,
29 cBoiicTBa Bojpopoaa. Ilpumenenue bubnnorexa LIOK MYJIbTUMEIUHNHBI
pora. 11p https://m.edsoo.ru/ffodaddo |
BOJIOpOA 1 TIPOEKTOpP.
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bu6nmoreka [IOK

30 I1 H.
OIUITHE O KHCTOTAX 1 COTLIX https://m.edsoo.ru/ff0d50d2 Jlarni p
[1K,
31 CriocoObl ToTy4eHHs1 BOAOPO/Ia B bubnmnoreka HOK S —
nabopaTopun https://m.edsoo.ru/ff0d4dd0 . 4 A
1 TIpOEKTOp.
[IpakTrueckas padota Ne 4 o Teme
32 «ITomydenue u cooupanue bubmorexa LHOK
yi p . https://m.edsoo.ru/ff0d4f42
BOJOPOJIa, U3yYEHHE €TI0 CBONCTBY
N N 1K,
33 MossipHblii 00bEM ra3oB. 3aKOH bubnmnorexka HOK T ——
ABorajzipo https://m.edsoo.ru/ff0d542e N y 4
i IpOEKTOp.
Brruunciaenuns o0béMa, KOJIMYECTBA TIK,
34 BEIIECTBA raza Mo ero U3BECTHOM brbmmorexa LTOK MYJTbTUMEAUNHBI
B . y https://m.edsoo.ru/ff0d55a0 . 4 A
KOJIMYECTBY BEIIECTBA WU 00BEMY i IPOEKTOp.
Brruucnenust 00bEMOB ra3oB 1o K
35 YPaBHEHUIO PEaKLUA HAa OCHOBE bubmuorexa [JOK " H’LTHMe o
3aKOHA OOBEMHBIX OTHOIIICHHUMA https://m.edsoo.ru/ff0d5708 . y A
1 IPOEKTOp.
ra3oB
DOU3nIeCKre U XUMHUYECKHUE bu6mmoteka [IOK
36 H.
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a Hlartuic p
Cocra ocHoBanwii. [Tonsitue 06 bubmmorexa [JOK
37 Hatuuk pH.
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTens.
A P P Hartumk pH,
38 Hacrplennsie 1 HeHACKIIIEHHBIE bu6nuoreka [IOK BeChI
pacTtBopbl. MaccoBast 1oJist https://m.edsoo.ru/ff0d5b40
AJIEKTPOHHBIE.
BEIIIECTBA B pacTBOPE
39 [IpakTuueckas pabora Ne 5 o Teme bubmmoreka [IOK Becer
«IIpuroroBiieHHE PaCTBOPOB C https://m.edsoo.ru/ff0dSeba JJIEKTPOHHBIE.
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onpeacsIEHHON MacCOBOM 10eH
pPacTBOPEHHOTO BEIIECTBAY»

KonTtponsHast padora Ne2 o reme

bu6nuoreka [IOK

40
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxc : COCTaB, KJlaccu(uKanus,
41 UNbI TaB uduxanys bu6nmoreka [IOK Tarunx pH.
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
1K,
[Tonyuyenue u xumuyeckue .
N bubmuorexa [JOK MYJIbTUME TUHBI
42 CBOMCTBA KMCIOTHBIX, OCHOBHBIX U .
https://m.edsoo.ru/ff0d664e 1 IIPOEKTOP,
aM(pOTEPHBIX OKCUIOB
natyuk pH.
[IK,
43 OcHoBaHusI: COCTaB, bubnmnoreka HOK MYJIbTUMEAUNHBI
KJIaccu(UKaIus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca 1 IIPOEKTOP,
natyuk pH.
IIK,
44 [TonydyeHue n XuMHYECKHE bubnmnoreka [JOK MYJIbTUMEIUNHBI
CBOMCTBAa OCHOBaHUI https://m.edsoo.ru/ff0d67ca 1 TIPOEKTOP,
natyuk pH.
IIK,
45 Kucnotsr: cocras, kinaccudukarms, bubnmnoreka [JOK MYJIbTUMEIUITHBI
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2 1 TIPOEKTOP,
natuuk pH.
1K,
46 [TonydyeHue n XuMH4eCKHE bubnmoreka [JOK MYJIbTUMEINHHBI
CBOMCTBA KHCIIOT https://m.edsoo.ru/ffOdfee2 1 IPOEKTOP,
natuuk pH.
47 Conu (cpeqHue): HOMEHKIATYPA, bubnmnoreka [JOK IIK,
CIOCOOBI MOJTYYEHUS, XUMUYECKHE https://m.eds00.ru/00ad9474 | MyJIbTHMEIUIHHBI
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CBOICTBA 1 poeKTop,
natyuk pH.
[TpakTuueckas padborta Ne 6. K,

48 Pemenue skcriepuMeHTaIbHBIX bubmmoreka [IOK MYJIbTHME THH HbI
3aga4 no Teme «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7c 1 poeKTop,
HEOPraHUYECKUX COCAMHEHUI» natuuk pH.

K,
['enernueckas cBsA3b MEKIY .
bubnuotexa [HOK MYJIbTUMEIUITHBI

49 KJIaCCaMH HEOPTaHHUYECKUX .

. https://m.edsoo.ru/00ad9a50 1 poeKkTop,
COeTMHEHU I
Jatuuk pH.
K,
50 O06o001eHre U CHCTEMaTHU3aIIHS bu6mmoreka [IOK e
MYJIbTUMEIUITHBI
3HAHUH https://m.edso0.ru/00ad9ch? N y a
i IPOEKTOp.
KonTponbnas padorta Ne3 o teme
o1 "OCHOBHBIE KJIACCHI bubmorexa HOK
. https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTMHEHHI
[lepBbie NONBITKU KJIaCCUPUKALIUU IIK,
52 XUMHUYECKUX JIeMEeHTOB. [loHsTHE bubmmorexa [JOK MYJIbTUMEIUITHBI
’ https://m.edsoo.ru/00ad9ffa . y
0 TPYIINAX CXOJIHBIX AJIEMEHTOB 1 TIPOEKTOP.
[Tepuonnueckuii 3aKOH U K
53 [Tepuonnueckas cucrema bu6nuoreka [IOK ’ e
MYJIbTUMEIUITHBI
XAUMHUYECKUX d1emMeHToB /I, 1. https://m.edsoo.ru/00ada52c . Y A
1 TIPOEKTOP.
Menneneena
IK,
54 Ilepuonsl, rpymmsl, 0, TTBI bubmorexa HOK MYJbTUMEIUUHBI
P » TPYHIIBL, HOATPYI https://m.edsoo.ru/00ada52c . y a
1 TIPOEKTOP.
Crpoenne atomoB. Cocras bubmuoreka [JOK IIK,

55 .

aTOMHBIX siaep. M30Tomb! https://m.edsoo.ru/00ada342 MYJIbTUMEIUNHBI
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1 POEKTOp.

CtpoeHue 3J1eKTPOHHBIX 000JI0UeK

IK,
56 aTOMOB JJIEMECHTOB bubmuorexa [JOK e
MYJIbTUMEIUHHBI
[Tepuoanueckoit cucremst /. U. https://m.edsoo.ru/00ada6bc . Y s
H TIPOEKTOP.
Menpeneena
XapakTepucTuka XMMHUYECKOTO K
57 3JIEMCHTA MO €0 MOJIOKCHUIO B bu6nuoreka [IOK ’ e
MYJIbTUMEIUHHBI
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824 . 4 A
1 TIPOEKTOP.
Menneneesa
3nauenue llepuonnueckoro 3akoHa K
JIsI pa3BUTHS HAYKU U IPaAKTHKH. bubnnoreka IIOK ’ .
58 AR P - p . 1 MYJTbTUMETHIHBI
. . MenneneeB — y4EHBIN, https://m.edsoo.ru/00ada96e N
1 TIPOEKTOP.
MeJIaror U TpaxaaHuH
IIK,
DNEeKTPOOTPUIIATEILHOCTh ATOMOB bubnuorexa [HOK .
59 MYJTbETUMETHIHHBI
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8 .
1 TIPOEKTOP.
IK,
60 HMonuas xumMudeckas CBsI3b bubnnorexa LIOK MYJIbTAME TAIHEI
https://m.edsoo.ru/00adac34 . y
1 TIPOEKTOP.
IK,
61 KoBanentnast nonsipHas bubmuoreka [JOK S —
XUMHYECKAs CBSI3b https://m.edsoo.ru/00adaab8 . y a
1 TIPOEKTOP.
IK,
62 KoBanentnas nenonspHas bubmuoreka LJOK S —
XUMHYECKAs CBSI3b https://m.edsoo.ru/00adaabh9 . y a
1 TIPOEKTOP.
IK,
bu6nuoreka [IOK .
63 CreneHb OKUCICHUS MYyJTbTUMEAUITHBI

https://m.edso0.ru/00adae28

1 IIPOEKTOP.
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I1K,

64 OKHCIUTEIBHO- 1 bu6nuoreka [IOK T ——
BOCCTAHOBHUTEJILHBIE PEAKIIUN https://m.edso0.ru/00adb076 N y 8
1 TIPOEKTOP.
IIK,
65 OKHUCIIUTEIIN U BOCCTAHOBUTEIN 1 bubmorexa LOK MYJIbTUMETUAHEI
https://m.edso0.ru/00adb076 N y a
1 TIPOEKTOP.
KontponsHas padora Ne4 o reme
66 «Crpoenue aroMa. XuMHUYECKas 1 bubmmorexa HOK
P ) https://m.edsoo.ru/00adb486
CBSI3b»
67 Pesepubiil ypok. O600611eHIE 1 1 bubnmnoreka [HOK
CHCTEMAaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600611eHE 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE HUcnoan3oBanue
Ne uudgposbie 00opyaoBaHus
Tema ypoxka Kontpoasbnbie | IlpakTnyeckue "
n/n Bcero oOpa3oBaTe/ibHbIE HenTpa "Touka
padoThI padoThI "
pecypchl pocta
. IK,
Ilepnonnueckuil 3aK0H. N
MYJIbTUMEIITHBIN
1 Ilepuonnueckas cucrema 1 0 0 bubnuoreka [JOK DOEKTO
XMMHYECKHUX 3j1eMeHTOB 1. U. https://m.edso0.ru/00adb59e P P,
AJIEKTPOHHBIC
MenpaeneeBa
TaOJIULIBIL.
IIK,
3aKOHOMEPHOCTH B U3MEHEHUH .
. bubmuorexa [JOK MYJIbTUMETUUHBIN
CBOMCTB XUMHYECKUX
2 3} 1 0 0 https://m.edsoo.ru/00adb6b IPOCKTOP,
DJIEMEHTOB TEPBBIX TPEX
6 3IIEKTPOHHBIE
NEepHOJIOB
TaOIUILIBL.
IIK,
Knaccudukanus u MYJIbTUMEIUMHBINA
3 HOMEHKIJIaTypa 1 0 0 bubmmorexa HOK MIPOEKTO
P https://m.edsoo.ru/00adb7e2 p P,
HEOPraHMYECKUX BEIIECTB ANEKTPOHHBIE
TaOIUILBL.
IIK,
Bunasl xumMuueckoil CBA3U U MYJIbTUMEIUNHBIN
4 THITBl KPUCTAINTHYECKUX 1 0 0 bubmorexa HOK MIPOEKTO
i p https://m.edsoo.ru/00adbac6 p P,
pemeETOK ANEKTPOHHBIC
TaOJIHIIEL.
Kontpoarsnas padora Nel mo
5 P P 1 1 0

TEMC ((HOBTOpCHI/IC n
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yriay0ieHne 3HaHU OCHOBHBIX
pa3zesioB Kypca 8 Kiiaccay

atuuk pH
Knaccudukanus XuMHIECKUX A P

5 T — bubmuorexa [JOK JTATYUK
p p https://m.edsoo.ru/00adbch0 | TemmnepaTypHbIit
IIpU3HAKaM .

IIJIATUHOBBIM.
[TonsTHE O CKOpPOCTH Jaruuk pH,

7 XUMHUYECKON pEeaKIHH. bubnnorexka HOK AaT4uK
[loHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a | TemmnepaTypHbIii
TeTEPOreHHBIX PEaKLMIX MIJIATUHOBBIM.
[ToHsiTHE O XUMUYECKOM
paBHOBecuH. DakTOpHI, Jaruuk pH,

3 BIIMSIFOIIIAE HA CKOPOCTH bubnnoreka IIOK TaTIUK
XUMHYECKON peakiuu U https://m.edsoo.ru/00adc28c | TemmnepaTypHBIii
MOJIOKEHUE XUMUYECKOTO MIJIATUHOBBIM.
paBHOBeECHUS

1K,
MYJIbTUMEIUNHBIN
OKHCIUTEIBHO- bu6nuoreka [IOK
9 IIPOEKTOD,
BOCCTAHOBUTEIIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
AJIEKTPOHHBIE
TaOJIUIIBL.
Teopus dIEKTPOIUTHIECKOU Hartunk
10 nucconuanyi. CUIbHBIE U bubnnorexa LIOK JIIEKTPOIIPOBOIHOC
' https://m.edsoo.ru/00adcd68 porp
CITa0bI€ ANMEKTPOJIUTHI TH.
bu6mmoreka [JOK Hatunk
11 HonHble ypaBHEHUS peakiuil https://m.edsoo.ru/00add44 3JEKTPONPOBOAHOC
8 TH.
12 XUMHUYECKUEe CBOMCTBA KUCIIOT bubmuorexa [JOK JlaTuuk
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1 OCHOBAaHHUI B CBETE
MpeACTaBICHUIN 00
IEKTPOIUTUYCCKOM
JIACCOLIMAIIAN

https://m.edsoo.ru/00add5d
8

AJIEKTPOIPOBOIHOC
TH, 1aT4yuk pH.

XUMHUYECKHE CBOWMCTBA COJIEH B

. bubnmoreka [JOK Hatunk
CBETE MpeACTaBICHUHN 00
13 . https://m.eds00.ru/00add8b AIEKTPOIPOBOIHOC
AJIEKTPOJIUTUYECKON
2 TH, 1aTduk pH.
JIHUCCOLMAIAN
bubnuotexa [HOK Jatunk
14 [TonsiTue o runponuse conen https://m.edsoo.ru/00add9d 3JIEKTPOIIPOBOIHOC
4 TH, 1aT4uk pH.
bubnnoreka IIOK
O00011IeHNE B CHCTEMATH3ALIH
15 Iil i https://m.edsoo.ru/00addd1
3HAHUH
2
[Tpaktrueckas padota Ne 1. Jatuuk
16 «Pemenne bubmorexa HOK JJIEKTPOIIPOBOIHOC
https://m.edsoo.ru/00addbfa poTp
HKCMIEPUMEHTAIBHBIX 33124 TH, AaT4ukK pH.
KonTponbHnas padora Ne2 o
17 TeMe «IIEKTPOIUTUIECKAsT bubmuorexa [JOK
JUccoranusg. XuMU4YECKUe https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
IIK,
OO06111ast XapakTEPUCTHUKA MYIbTAME TUMHBIH
18 I‘aJ'IOFCHOBp XI/IMI:/I‘ICCKI/IC bubmorexa HOK HyoeKTo ’
. ' https://m.edso00.ru/00addfe2 p P,
CBOICTBa Ha IpUMepeE XJIopa ANEKTPOHHBIC
TaOJIHIIEL.
Xnoposogopox. ConsHa
19 JIOPOBOJOPON JISTHAsT but6mmoreka [IOK Taranx pH

KHUCJI0Ta, XUMHYCCKHE

https://m.edsoo.ru/00ade104
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CBOMCTBA, MOJTyYCHHE,
MIPUMEHEHUE

[Tpaktuyeckas padora Ne 2 o
teMe «lloydenue conssHON

bu6nuoreka [IOK

20 aTumk pH.
KHUCIIOTBI, U3YUEHHE €€ https://m.edsoo.ru/00ade348 A P
CBOMCTB»

1K,
Borurcnenus o ypaBHEHUSIM o .
. MYJIbTUMEIMITHBIN
XUMHUYECKHUX PEaKIui, €CIn bubnnoreka IIOK
21 MIPOEKTOP,
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
ANEKTPOHHbBIE
H30BITKE
TaOJIULIBL.
1K,
MYJIbTUMEIUIHBIN
99 OO61mas xapakTepuCcTHKa bubnuotexa [HOK DOCKTO
anemeHToB VIA-rpynms https://m.edsoo.ru/00ade64a P P
ANEKTPOHHBIE
TaOIUILBL.
1K,
AnnoTtponHsie MoU(UKAIIH ..
" MYJIbTUMEIUIHBIN

23 cepbl. HaxoxieHue cepsl u eé bubnmnoreka [JOK DOEKTO

COCJIMHEHUH B IPHUPO/IE. https://m.edsoo.ru/00ade64a p P,
. ANEKTPOHHBIE
XHUMHYECKUE CBOMCTBA CEPBI
TaOJIUIIBL.
1K,
MYJIbTUMEIUNHBIN
CepoBoaopoj1, CTpOEHHUE,
24 buznyecKkue 1 XUMHUYECKHE bubmmorexa LIOK HPOCITOP,
. https://m.edso0.ru/00ade802 | »>meKTpOHHBIE
CBOMCTBa
TaOIUIBI, JATIHK
pH.
25 Oxkcuapl cepsl. CepHas bubnuotexa [JOK IK

2
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KHCJIOTA, (1)I/I3I/I‘IGCKI/IG u
XUMHUYCCKUC CBOﬁCTBa,
IMPUMCHCHHC

https://m.edsoo.ru/00adea28

MYJIbTUMEAUNHBIN
MPOEKTOP,
AJIEKTPOHHbBIE
TaOJHUIIBI, JATUYHK
pH.

Xumudaeckue pCaKluu,

1K,
JeKale B OCHOBE o .
MYJIbTUMEIUIHBIN
MPOMBIIIIEHHOTO CII0c00a
. bubmuorexa [JOK MIPOEKTOP,
26 TIOJTyYEHHUSI CEPHON KUCIIOTHI.
https://m.edsoo.ru/00adec8a | 3IEKTpOHHBIC
XUMHUYECKOE 3arpsi3HEHUE
o TaOJIUIIBL, JATUYHK
OKpY’KaromIen cpeibl -
COCIUHEHUSAMHU CEPBI pH.
97 Brrancnenue MmaccoBoit goiu bubmuorexa [JOK Becer
BBIX0/J1a IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a | 3JIEKTPOHHBIEC.
OO01mas xapakTepuCTHKa
sneMeHToB VA-rpymisl. A30T, 1K,
28 aCTIpOCTpaHEHHE B IPUPOJIC bubmmorexa [JOK MYJIbTUMEIUIHBIN
pactpoctp PHpoxe, https://m.edsoo.ru/00adeea6 Y
(buU3HYECKUE M XUMUICCKHEC MIPOEKTOP.
CBOMCTBA
1K,
MYJIbTUMEIUNHBIN
AMMHuak, ero puznueckKue u
. bubmorexa [JOK MIPOEKTOP,
29 XUMHYECKHE CBOMCTBA,
https://m.edso0.ru/00adf004 | »>1eKTpOHHBIE
MOJTyYeHUE ¥ IPUMEHEHUE
TaOIUIBI, JATIHK
pH.
[TpaxTuueckast paborta Ne 3 o
but6mmoreka [IOK
30 teme «[loydueHne aMmmuaka, Hatuuk pH.

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edso0.ru/00adf180
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I1K,

A3oTHas KucjoTa, eé MYIDTHMEIH b
31 bu3HYecKre 1 XUMHUIECCKHE bubmorexa LHOK HPOCKTOD,
. https://m.eds00.ru/00adf306 | »s1eKTpOHHBIE
cponctsa TaOJIHUIIBL, JaTUYHK
pH.
Hcnonp3oBanre HUTPATOB U IIK,
coJiell aMMOHUS B KaYECTBE MYJIbTUMEIUIHBIN
32 MHUHEpaIbHBIX YI00pECHHI. bubnmnoreka [HOK MPOEKTOP,
XHUMHYECKOE 3arps3HEHUE https://m.eds00.ru/00adf518 | »mekTpoHHBIC
OKpYKarOILEe Cpebl TaOIUIIBI, TATIYUK
COCIUHEHUSAMHU a30Ta pH.
1K,
dochop. Oxcun pocdopa (V) MYJIbTHMEMHHBIH
33 u dpocdopHas KUCIIOTa, bubnuorexa [HOK MIPOEKTOP,
¢buznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/00adf68a | »smeKTpOHHBIE
CBOIICTBa, MOJIyYEHUE TaOJIUIIbI, TATYUK
pH.
1K,
Ucnons3oBanue pocdaros B MYJIbTUME T HBIN
34 Ka4ueCTBE MUHEPAIBbHBIX bubmuoteka [JOK MIPOEKTOP,
ynoOpeHuit. 3arpsi3HeHue https://m.edsoo.ru/00adfc20 | »nexTpoHHBIE
IpUpOHOIL cpenbl hochaTtamu TaOUIIBI, TATUYUK
pH.
1K,
VYriepon, pacipoCTpaHEHUE B MYJIbTUMEIUIHBIN
35 npupoze, Gu3ndeckue 1 bubmmorexa LOK IIPOEKTOD,
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA AJIEKTPOHHBIE

TaOJINIIBL.
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Oxkcuppl yriaepoaa, ux

I1K,

MYJIbTUMEAUNHBIN
bu3HYecKre U XUMHUIECCKHE
9 bubmuorexa [JOK MPOEKTOP,
36 CBOMCTBA. DKOJIOTHUECKHUE
https://m.edsoo.ru/0O0adfebe | »smekTpoHHBIE
po0JIEMBI, CBSI3aHHBIE C
TaOJIHUIIBL, JaTUYHK
okcuoM yriepoaa (1V)
pH.
IIK,
MYJIbTUMEIUIHBIN
.. Bbubnuoreka 1IOK MIPOEKTOP,
37 YronbHas KUCI0Ta U €€ Conn 1 p p
https://m.eds00.ru/00ae006¢ | 3IEKTPOHHBIC
TaOIUIBI, JaTYUK
pH.
[IpakTuueckast padora Ne 4 o
teme "l[lonyuyenue
38 JIEKHACJIOTO ra3a bubmmorexa LOK
o ' https://m.edsoo.ru/00ae027e
KauectBenHnas peakuus Ha
KapOoHaT-HOH"
IIK,
[TepBoHavabHBIC TOHATHS 00 MYJIbTUMEIUNHBIN
39 OpPraHUYeCKHUX BEIIECTBAX KakK bubnmorexa [IOK MPOEKTO
p https://m.edsoo.ru/00ae054¢e P P,
0 COeIMHEHUSX Yriepoaa ANEKTPOHHBIE
TaOIUILBL.
IK,
MYJIbTUMEIUIHBINA
40 KpeMmuunii u ero coequHeHus bubmmorexa TIOK IIPOEKTO
P https://m.edso00.ru/00ae080a p P,
ANEKTPOHHBIC
TaOIULBL.
41 [TpakTuueckast pabora Ne 5. bu6muoreka [JOK

Pemienne OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00ae0bf2
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3azad4 o teMe «BaxkHeimume
HEMETAJIIBI U UX COEIUHEHUI

Konrtponsnas padora Ne3 o

. bubmuorexa [JOK
42 TeMme «BakHeime HeMeTalTbl
https://m.edsoo.ru/00ae0e18
U UX COCTUHEHUS
OO01as xapakTepuCTHKA
XUMUYECKHUX AJIEMEHTOB —
METAJIIOB. MeTajmnyeckas JaTuuk
43 CBSI3b U METaJNIMYECKast bubmorexa LHOK AJIEKTPOIPOBOIHOC
. https://m.edso0.ru/00ae103e potp
KpUCTAJUTMYECKas peméTka. TH.
®dusnyeckue CBOMCTBA
METaJIIOB
XHUMHYECKUE CBOMCTBA
JlaTuuk
44 METaJlIOB. bubmiorexa LIOK AJIEKTPOIPOBOIHOC
DNEKTPOXUMHUYECKUN Psift https://m.edso0.ru/00ae1156 potp
. TH.
HaIpsKEHUN METaJIOB
O61me crocoObl MoTy4eHUs
MeTaioB. CrijiaBbl.
JlaTuuk
Brruncnenus no ypaBHEHUAM bubmuoreka [JOK
45 . 3JIEKTPONPOBOAHOC
XUMHUYECKHUX pEeaKI, eCIIU https://m.edsoo0.ru/00ae1156
TH.
OJINH U3 PEareHTOB COACPKUT
puUMecH
JlaTuuk
46 ITousiTHE O KOPPO3UU METAILIIOB bubnnorexa LIOK JIIEKTPOIIPOBOIHOC
24 https://m.edso0.ru/00ae1278 porp
TH, naTauk pH.
JlaTuuk
bu6nuoreka [IOK
47 [IlenouyHble METAILIBI ANEKTPONPOBOIHOC

https://m.edso0.ru/00ae14b2

TH, naTauk pH.
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OKcupl ¥ THAPOKCUIBI HATPHUS

bu6nuoreka [IOK

48 U KaJIus https://m.edsoo.ru/00ae14b2 Jlarami pH.
JaTuuk
49 [IlenoyHO3EMENBHBIE METAIIbI bubmmoreka [IOK SIEKTDOLPOBOILHOC
— KaJIbIIUA 1 Mar"ui https://m.edsoo.ru/00ael5e8 PONPOBOA
TH, 1aT4yuk pH.
Baxueiine coeluHEHUS bubmuorexa [JOK
50 H.
KalnbLUs https://m.edso0.ru/00ae15e8 Harauk p
51 O06o001IeHre U CUCTEMAaTH3aLIHs
3HaHUM
59 JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTuueckast pabota Ne 6 o
53 teme "XKECTKOCTh BOABI U bubmorexa [JOK Jatuuk pH
N 8 " https://m.edsoo.ru/00aelae8 prL
METOJIbI €€ YCTPaHEHUS
JaTuuk
54 AntoMUHUT bubmorexa LHOK AJIEKTPOIPOBOHOC
https://m.edsoo.ru/00aelc64 pOTPOBOA
TH, 1atdyuk pH.
N JaTuuk
AM@oTepHbIe CBONCTBA OKCHIA bubnmnorexka [JOK
55 AIEKTPOIPOBOIHOC
Y TUAPOKCHIA https://m.edso0.ru/00aelc64
TH, 1atdyuk pH.
JaTuuk
56 Keneszo bubnnorexa LOK SIIEKTPOIPOBOIHOC
https://m.edso0.ru/00ae1d86 poTp
TH, natuuk pH.
JaTtuuk
57 OKcuIbl, THIPOKCUIBI U COJIHA bu6nuoreka [IOK LEKTOMDOBOLHOC
xenesa (1) u xemesa (1) https://m.edso00.ru/00ae35e6 POTIPOBOA
TH, naTauk pH.
58 O00011eHNe U cCUCTEMATU3 AL

3HAHUU
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[TpakTrueckas padota Ne 7.

JlaTuamk
Pelmenne sxcriepruMeHTAIbHBIX bubnmoreka [JOK
59 N AIEKTPOIPOBOIHOC
3azad4 mmo teMe «BaxkHeiume https://m.edsoo.ru/00ae3de8
TH, 1aT4yuk pH.
METAJUIBI U UX COSIUHEHUS
Breruucienus no ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, ECITH
OJIMH U3 PEarcHTOB JIaH B IIK,
60 U30BITKE WU CONEPIKUAT Bubmaorexa ITOK MVYJIbTAME QU HBIIA
p https://m.edso0.ru/00ae1750 Y
npuMecH. Beruucnenus MPOEKTOP.
MacCOBOM JOJIM BRIXOJIa
MPOJYKTA PCAKIIUU
61 O00011IeHNE U CUCTEMATH3AIMS
3HAHUH
Kontponbnas padora Ne4 mo
62 TeMe «BakHenIne MeTalIbl U
HUX COEIUHEHHS
BertecTBa 1 MaTepHaisl B
63 MIOBCETHEBHOU )KI/II)BHI/I bubnmorexa [IOK
https://m.edso0.ru/00ae3f50
YyeJI0BEKa
IIK,
XUMHUYECKOE 3arpsi3HEHNE bubmuoteka [JOK ..
64 . MYJIbTUMEANIHBIN
OKpYXKaroIleu cpebl https://m.edso0.ru/00ae4270
MIPOEKTOP.
IK,
65 Pones xumum B pemennn bu6mmoreka [JOK S
HKOJIOTHUECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270 Y s
MIPOEKTOP.
66 PesepBHbIil ypok. O60061IeHIE but6mmoreka [IOK
U cUCTeEMaTH3allis 3HaHu https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O60061IeHIE bubnuotexa [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

Hn CUCTCMaTnu3anus 3HAHHI

https://m.edsoo.ru/00adb33c

68

PesepBHeiit ypok. O600IICHME
U cUCTeMAaTu3als 3HaHui

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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