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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XMMHM Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOoaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranu3anusax Poccuiickoit @eneparnum.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImeH crparermu OOydeHus,
BOCIIMTAaHUS W pPa3BUTHS OOYyYalOIUXCS CpPEACTBAMHU Y4EOHOTO IMPEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEp)KaHKe, MPEIyCMaTPUBACT paclpelielieHue ero 1Mo KiaccaM |
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH YI€OHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3aiu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IIeJie W3Yy4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEeSITEIbHOCTH 00Y4YaroIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHUsI.

3HaHWe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MPEJCTaBICHUI O MaTEPUAITEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUpyeMble XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemeHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHYECKON O€30ITaCHOCTH, MPOOIIEM 3]PaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOW  Y4eOHOM  NeATENbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX Kak B IIOBCEJIHEBHONW JKM3HM, TaKk U B
Ipo(hecCUOHAIBHON 1EATEIHOCTH;

3HaKOMHUT €O CHeUU(UKOM HAaydHOTO MBIIUIEHHS, 3aKJIaIbIBA€T OCHOBBI ILIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/bI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM ATAIlOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00y4aroIIuxcs;

crocoOCTBYeT (HOPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHUSAM, K IPUpPOJE, K 4YeIOBEKY, BHOCUT CBOH BK/IaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
00yJaronuxcs.

JlaHHble HampaBiieHUs B OOy4eHHU XMMHUHU O0ECHeuuBaroTCs creuu(uKoil coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOPBIM sIBISETCS MEJarorn4eckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0Oil HAyKN XMMUU Ha ONpPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00ILIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOCHME
00y4aroMMUCs CUCTEMbI NT€PBOHAYAIbHbBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4eCcKON XUMUH.

CrpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizyueHuro. CopepikaHUe CKIIABIBACTCS M3 CUCTEMbI MOHATHH O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUECKUX MPEACTaBICHUHN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnoauueckoro 3akoHa /. . MeHnzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PACTBOPAX.



Teopernyeckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU IIOJYYCHHBIX W
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHASA (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO IIPUMEHEHUS U MOJTyYCHUS N3Y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CHOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPUPOIBI,
[IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO M METOJIaM MO3HAHMs B Hayke. V3ydeHne XumMun
NPOUCXOMUT C TIPUBJICYCHHEM 3HAaHUH W3 paHee W3YYCHHBIX YYEOHBIX TIPEAMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOH MEATEIFHOCTH YEIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHl. 3ajada y4eOHOTO IMpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MpHOOIIEHNN K HAYYHBIM METOJIaM TIO3HAHMSI IIPH U3YYSHHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABaTEIbHON U y4eOHO-UCCIIEJOBATENCKON AESITEIbHOCTH, OCBOCHHUHU MpaBUil 0€3011aCHOTO
oOpallleHHs ¢ BellleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUEHHE
MPUOOPEHN TaKUe 1, KakK:

— (popmMHpOBaHUE MHTEIJIEKTYyaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY TPHHSATHIO DPEIICHWH, CIIOCOOHOM aaanTupoBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH,

— HaNpaBJIEHHOCTh OOYyYeHHs Ha CcHUCTeMaTH4ecKkoe MpuoOlIeHne oOyJaroumxes K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  JIEATENIBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecredyeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIBITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHI[I), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBaHue oOMIeH GYHKITMOHATHFHOW U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
Ylclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpa, MCIOJb3Yys 3HAHUS U
OTBIT, TIOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOJieM B
MTOBCEIHEBHOM KM3HU U TPYAOBOM AESITEILHOCTH;

— (opmupoBaHue y 00y4aromuxcsi 'yMaHUCTUYECKUX OTHOIICHUN, MOHUMaHUsI LIEHHOCTU
XMUMHYECKUX 3HAHUM JJIsl BBIPAOOTKU 3KOJOTHYECKU II€JIeCOO0pa3HOro MOBEJICHUS B OBITY U
TPYIOBOM NEATEIbHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOIIEH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yucino 4acoB, OTBEAEHHBIX U1 M3YyYEHHUS XMMHH Ha YPOBHE OCHOBHOIO OOIIETO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68
yacoB (2 yaca B HEJICIIO).

COJAEP)KAHUME OBYYEHUS

8 KJIACC

HepBOHa‘laﬂbele XUMHNYECCKHUEC TIOHATUA

HpenMeT XUMHUHM. POJIb XUMHHM B XM3HH 4Ye€loBeKa. XHUMHSI B CHCTEME HayK. Tena n
BemiecTBa. Du3nyecKue CBOMCTIBA BEIIECTB. ArperaTHoe cocTosiHME BemlecTB. IloHsATHE O
MeTOodax IIO3HAHM B XMMHUH. UHCTHIE BEIIeCTBA U CMECH. Cnoco0Obl pa3aciicHud CcMeceH.

ATOMBI U MOJICKYJIBI. Xumunueckue diaeMEHTBEL. CHMBOIBI XHMHYECKHUX DIIEMCHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOHGKYHHPHOG YUYCHHC.
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Xumuyeckass (opmymna. BaleHTHOCTP aTOMOB XWMHUYECKHUX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BeliecTB. OTHOCUTENbHASI aTOMHAst Macca. OTHOCUTENbHAS MOJICKY IS pHAst
Macca. MaccoBas J10Jis1 XAMUUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemecrBa. Moab. MossipHass macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
qHclia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacd€rel mo opMynaM XUMHUYECKUX COSAMHECHUN.

dusnyeckue U XUMHUYECKUE SBJIEHUsS. XHUMUYECKass peakuus U €€ INPU3HAKU. 3aKOH
COXPAaHEHHUs MAacCChl BEIIECTB. XUMUYECKUE ypaBHeHH. Kimaccndukamus XuMUYIECKIX PEaKIuit
(coenuHEeHMS, pa3IoKEHUS, 3aMEIICHHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYJOW, MpaBWiIaMyd paboThl B JabopaTtopuu W MpuéMaMu
oOpaieHus ¢ J1abopaTOpHBIM O0OpYIOBaHUEM, M3YYCHHE W ONHCaHWE (PU3MYECKHX CBOWCTB
00pa3Ii0B HEOPraHUIECKHX BEIICCTB, HAO0IeHNe (U3HYeCKUX (TUTaBJICHUE BOCKA, TASTHHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE U KOHJCHCAIUs BOJbI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJIUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOW) ABJIEHUHN, HAOII0IeH e
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XHMMUUYECKMX peakiuil (pa3iokeHwe caxapa,
B3aUMO/ICHICTBUE CEPHOM KHMCIOTHI C XJIOPHUIOM Oapusi, pasznoxkeHnue ruapokcuna meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM conu menu (1), m3ydenme crnocoOGoB
paszienieHuss CMeceil: ¢ TOMOIIbI0 MarHuTa, (PUIBTPOBAaHWE, BHIAPUBAHUE, IUCTHIUIALINS,
xpoMarorpadusi, TPOBEJACHWE OYMWCTKH TIOBAPEHHOW COJM, HAONIOJCHHE U OIHUCaHue
pe3ynbTaTOB TPOBENIEHUS OTBITA, WLTIOCTPUPYIOIMIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHWE
MOJIEJIeH MOJIEKYIT (IIIapOCTEePKHEBBIX).

BaxuHeiimue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT M MPOCTOE BEHIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOpeHus).
Oxkcunpl. Ilpumenenue xucimopoma. CrocoObl MOMydeHHsS KHCIOpPOJa B J1a0OpaTOpuu H
npoMeliieHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomnHas MoauduKanus
KHCJIOPO/1a.

TennoBoit 3DPeKT XUMHUYECKON pEaKiuu, TEPMOXHMHUYECKHE YpaBHEHHUS, 5K30- U
SHAOTEPMHUUYECKHE peakluu. TOIIMBO: yroiab M METaH. 3arps3HEHHE BO3/AyXa, YCHIICHUE
MapHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxoxxneHune Boxopoga B NPUPOJE,
(buznyeckrue 1 XuMUYEeCKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI rostydeHus. KuciaoTsl u comnu.

MoutsapHbiii 00BEM ra3oB. Pacuérsl o XuMHUYECKUM ypaBHEHUSIM.

®dusznyeckue cBoicTBa BojAbl. Bojga kak pactBoputenb. PactBopel. HacklieHHbsie u
HEHACBIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Js BEUIECTBAa B
pactBope. Xumudeckue cBorcTBa BoJbl. OcHOBaHMsA. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoAe. 3arps3HEHUE NPUPOJIHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coeauHeHuid. Oxcunpl. Knmaccudukanus OKCHAOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytome. Homenknarypa
okcu10B. DU3nyecKue U XMMHUYECKHE CBOKMCTBA OKCHI0B. [lonydeHne okcuaos.

OcHoBanus. Krnaccuduxarusi ocHOBaHMIA: MIETOYM UM HEPACTBOPUMBIE OCHOBAHHUSI.
Homenknarypa ocHoBanuil. ®Pu3nueckue M XUMHUUYECKHE CBOilcTBa ocHOoBaHui. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccuduxkamnus kucnor. Homenknarypa kucior. Ouzndeckue U XUMHUECKUE
cBoiicTBa KUCOT. Psan akruBHoct MmetaiuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa coiieid. @u3znueckue U XuMU4yeckue cBoiictBa cojei. Ilomyuenue
COJIEN.

I'eneTnyeckas cBSI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COEAMHEHUM.

Xumuueckuii IKcnepumenm .

KaueCTBEHHOE OMpEJIEICHNEe COJIepKaHus KUCIOpOia B BO3AyXe, MOIydYeHHe, COOupaHue,
pacmo3HaBaHUEe M HM3y4eHHE CBOMCTB KUCIOPOJa, HAOMIOJCHHE B3aUMOJCWCTBHS BEIIECTB C
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KHCIJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS U IMPEKpaIIeHUs TOpeHus (mmoxapa), 03HaKOMJIEHUE C
oOpa3llaMyu OKCHJIOB W OINHMCAaHUE MX CBOMCTB, MOJIydeHHE, COOHMpaHHE, pACllO3HABaHUE U
M3yueHHE CBOWCTB BOJOpOja (ropeHme), B3auMmojeiicTBue Bojopoaa ¢ okcuaom wmeau (l1)
(BO3MOXKHO HCIIOJI30BAaHHE BHUCOMATEPHAIIOB), HAOIIOEHHE 0OPa3I[0B BEIIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHue OCOOEHHOCTEN pPacTBOPEHHUS BELIECTB C PA3JIMYHONH PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONIPEAEIEHHOM MacCOBOM J0JIEd pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJABI C MeETa/UlaMd (HaTpueM U KajbliueM) (BO3MOXXHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HMCCIIEOBaHUE OOPa3lOB HEOPraHUYECKUX BEIIECTB PAa3IUYHBIX KIIACCOB,
HaOJIIO/ICHUE M3MCHCHHSI OKPACKM WHIMKATOPOB B PACTBOPAX KHCIOT W IIEIOYCH, M3yUCHHE
B3aumojieiictBusi okcuna menu (ll) ¢ pactBopoM cepHOMl KHCIOTHI, KHCIOT € METaJlIaMH,
peakuuii HEUTpalu3alMHi, T[OJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuenme
KJIaCChl HEOPraHUUECKUX COCAMHEHUI».

IMepuoguveckuii 3akoH u Ilepunoanyeckas cucrema xumu4yeckux 3jiementos /. HU.
MenaeneeBa. CTpoenne aToMoB. XumMHuieckas cBsizb. OKHCINTEIHLHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBbie MONBITKK KJIacCUPHUKAMU XAMHUYECKHX dJeMeHTOB. [loHstne o Tpymnmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEIbHBIE METAILIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNIEeMEeHTHI, KOTOpbIe 00pa3yroT aMpOTEPHBIC OKCHIIBI 1 THIPOKCHIBI.

[lepmognueckuit 3akoH. Ilepuommueckas cucrema xumuyeckux »saemeHtoB [l M.
MenneneeBa. KopoTkomnepuonnas u anuHHonepuogHas ¢opmel [leproaunueckoid cucTemsl
xumuueckux sieMeHTtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3WYECKUN CMBICI
MOPSIIKOBOTO HOMEpPA, HOMEPOB MEPHO/Ia U TPYIIIbI JIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX snep. M3ortombl. Onektponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBhIX 20 XUMHUYECKUX AJIEMEHTOB [leproandeckoii cucTeMbl
. WN. MenneneeBa. XapakTepUCTHKA XHMHYECKOTO JJIEMEHTAa II0 €ro IMOJOXKEHUIO B
[Tepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IEPUOAAM.

3nauenue [lepumoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHUH.

Xumuueckas CBSI3b. KoBaneHnTtHas (momsipHas u HETOJISIpHAs) CBSI3b.
DIEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MlOHHAs! CBA3b.

Crenenb  okucieHus.  OKHCIUTEIBHO-BOCCTAHOBHUTENbHBIE  peakuuu.  [Iponecchbl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3ydyeHHe OoOpas3lOoB BEIIECTB METAUIOB M HEMETalIOB, B3aUMOJCHCTBHE THIIPOKCHUIA
LMHKA C PAacTBOPaMU KHUCJIOT M ILIEJIOYEH, MPOBEICHUE OIBITOB, WIIOCTPUPYIOLIUX ITPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHHE, PEAKIIUU PA3NIOKEHUs, COSTUHEHHUS).

Mescnpeomemmnuie ceasu

Peanuzanust MexnpeaAMETHBIX CBA3EH IPU M3YYEHUH XMMHUU B 8 KJIACCE OCYLIECTBIIAETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U IOHSTHIA,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAaydHbIH (DakT, TUIIOTE3a, TEOPUS, 3aKOH,
aHalu3,  CHHTe3,  KilacCUpHUKaius,  MEePHOAUYHOCTh,  HAOMIOAEHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, MOJEIIb, SBIICHHE.

®usnka: Marepus, arToMm, D3JEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
pPaOaKTUBHOCTh, MOJIEKYNA, SJIEKTPUYECKUI 3apsj, BEIIECTBO, TelNOo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BETUYHMHBI, €IUHHIIBI H3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.



l'eorpadus: armocdepa, ruapochepa, MuUHEpaIbl, TOpPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIa€MbI€, TOILIIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo m XuMH4YecKasi peakuusi

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHrtos [l M.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajlus, KalblUsi U HUX COECIMHEHUH B COOTBETCTBUU C
II0JIOKEHUEM JIEMEHTOB B [lepuoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHMJIbI XUMHUYECKOW CBA3U. THUNBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3HU.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHMX BEMIECTB. XHMMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KjlaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMHUUECKUX peakiuil M0 pa3IMn4YHbIM MpU3HAKaM (IO YHCIY U COCTaBY
YYacTBYIOIIMX B pEaKUUU BEHIECTB, IO TEMJIOBOMY 3(deKTy, Mo H3MEHEHHIO CTENeHen
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajauzaropa). JK30- U
SH/I0TEPMHUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. Ilonarue o6 oOpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsrtue o
kartanuze. IloHsaTHe o XxXuMHUecKOM paBHOBecMU. @DakTOphl, BIHMAIOIIME Ha CKOPOCTh
XMUMHUYECKOHN peakIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTENIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HHE YPAaBHEHHH OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaKumii ¢ UCIOJIb30BAaHUEM METO/A AIIEKTPOHHOr 0 OanaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIMALNUA. DJIEKTPOIUTH U HEAIEKTPOJIHUTHI. KaTHOHBI,
aHUOHBI. MEXaHHW3M [HCCOLMALMM BEUICCTB C pPa3JIMYHBIMM BHJIAMU XUMHUYECKOW CBA3H.
Crenenp quccounanuu. CuiabHbIE U Cl1a0bl€ AIEKTPOIIUTHI.

Peakiiuu monHoro obMeHa. YCI0BHUSI MPOTEKAHHS PEAKIMi MOHHOTO OOMEHA, TOJIHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHHS peakiuid. CBOMCTBAa KUCIOT, OCHOBAHWI U COJIEM B CBETE
IPEJCTAaBICHUNA 00 DSIEKTPOJMTHUYECKOW nucconuanuu. KadecTBEHHblE peaklUM Ha HOHBL
[TonsiTue 0 rUAPOIU3E COJICH.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M aiMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHS),
UCCJICIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XHMHMYECKOM PEAaKUUU OT BO3ICHCTBHS pPa3IMYHBIX
(bakTOpOB, HCCIIEIOBAaHUE 3JIEKTPOINPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLMALUU
KUCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpUANIOB), IMPOBEICHUE
OMBITOB, WIIIOCTPUPYIOUIMX MPHU3HAKK HPOTEKAHUS peakuuid MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIJEJICHHE Tra3a, o00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX I[PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (FOpeHue, peakluu pasiokKeHUs, COCAUHEHUS),
pacrno3HaBaHUE HEOPraHWYECKHX BELIECTB C IOMOIIBIO KAaYE€CTBEHHBIX DPEAKIMI HAa HOHBI,
pELIeHNE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeIUHEHHSA

OOmiast xapakTepucThka TrajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBONCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XUMHUECKHE CBOMCTBa Ha MpuMepe xJopa (B3auMOJEHCTBHE C MeTaulaMH, HeMeTaljaMH,
menoyamu).  XnopoBojopos. ComnsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, IOJyYeHHE,
npuMeHeHue. [leiicTBre Xopa 1 XJI0poBOJOPO/Ia Ha OPraHU3M YeloBeKa. BaxkHelue Xaopuasl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepuctuka 537aeMeHTOB VIA-Tpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue U (pu3Myeckue CBOMCTBAa MPOCTHIX BELIECTB —
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KHCJIOpOAa M cepbl. AJUIOTPONHbIE MOJIU(PHUKAIMNA KUCIOpPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYECKHe M XUMHUYECKHe CcBOicTBa. OKCHIBI Cepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(o0mme kak MpencTaBUTENs Kiacca KUCIOT M creuupuueckue). XUMHUYECKHE PEaKIHy,
JeKalre B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a TMONIydeHHUs CepHOM KucioThl. [IpuMenenue
cepHOii KucaoThl. CONM CepPHOM KHCIOTHI, KAaUeCTBEHHAsl peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHMUYECKOE 3arpsi3HEHUE OKpYXKalolled cpelibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE NOKIH, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIpeI0TBPALLEHUS.

OOmast xapaktepuctuka ds1eMeHTOB VA-Tpynnbsl. OcoOEHHOCTH CTPOCHHSI AaTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUSA. A30T, pPACHpOCTpaHEHHWE B NpuUpoae, (usnueckue u
XUMHUecKue cBoiictBa. Kpyrosopot azora B nmpupoje. AMMHaK, ero (pusnueckue U XuMu4ecKue
CBOJCTBa, NMoy4eHue U npumeHeHne. Com aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuuss Ha MOHbI aMMOHUA. A30THas KHCJIOTa, €€ IMOJy4deHue,
¢usznueckue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lMcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHNE OKPYXKAIOMIEH Cpeibl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3JyXa, MOYBbI M BOJOEMOB). Docdop, amioTponHble MOAMPHUKAIII
docdopa, dpusznueckue u xumuyeckue cpoiictBa. Okcun docdopa (V) u docdopHas kucinora,
¢busznueckue M XUMUYECKHE CBOMCTBa, moisiyueHue. Mcmonb3oBanue ¢docdaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUS. YTJIepo/i, aJUIOTPOIHbIE MOIM(UKALINU, PACIPOCTPAHEHNE B
npupoje, pusndeckre 1 XuMHueckue cBoiictBa. Ancopouus. KpyroBoport yriepoaa B mpupoe.
Oxcunpl yriaepona, UX (pU3MYECKUE U XMMUYECKHE CBOMCTBA, JIeHICTBHE Ha KUBbIE OPraHU3MBI,
MOJIydeHHE W MPUMEHEHHE. DKOJIOTHYEeCKHEe MPOOIeMbl, CBI3aHHBIC ¢ okcuaoMm yriepoaa (1V),
TUNOTe3a IN100aJbHOTO0 MOTEINICHUs KiIMMaTta, MapHUKOBBIM 3(@eKT. YrosibHas KucioTa u eé
CONM, UX (pU3MuUecCKHMe M XMMHMYECKHE CBOICTBA, NOJIydyeHHEe M npuMmeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcmomp3oBaHme  kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIIEHHOCTH U CEIbCKOM XO3HCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COCIMHEHMSX Yriepona
(MeraH, 5TaH, OSTHIEH, aleTWIEH, 3TaHOJI, IJMLEPHH, YyKCycHas kuciora). I[IpuponHsie
UCTOYHUKH YIJIEBOJOPOJOB (yrojib, HPUPOAHBIA ra3, He(QTb), HNPOAYKTHI HX IepepabOTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE 0O OHOJIOTHUYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuanbHOE €AMHCTBO
OpPraHUYECKUX U HEOPraHMUECKUX COEUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJyYeHHE M IPUMEHEHHE.
Coenunenus kpemHusi B npupone. OOmwue mpencrtaBieHus o6 okcuge kpemuus (I1V) u
KpeMHHEBO kucnore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MaTEPUAJIOB B IIOBCEIHEBHOM KU3HHU.

Xumuueckuii Ixcnepumenm:

u3yueHue oO0pa3loB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUI-MOHBI U HAOIIOJECHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakaroye (U3NUYECKUe U XUMHUYECKHE CBOMCTBA TaJlOTEHOB M UX COEIUHEHHUN (BO3MOKHO
UCIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OOpa3llaMu XJIOPUIOB (TalOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3uamu cepbl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMATepUalioB), HaOdrofeHWe Tmpolecca oOyrJIMBaHUS — caxapa TMoj  JieficTBHeM
KOHIICHTPUPOBAHHOW CEPHOI KHUCIOTHI, U3y4yeHHEe XUMHUYECKHX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTHI, IPOBEIEHUE KAaueCTBEHHOH peakiuu Ha cyabpaT-uoH U HaONIoJIeHHE NpHU3HaKa e
NPOTEKaHMsl, O3HAKOMJICHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U uX coeTuHeHUH
(BO3MOXKHO HCIIOJIb30BaHKUE BHJICOMATEpUAIIOB), 00pa3liaMu a30THBIX U GOCcHOPHBIX YAOOpEHHIA,
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MOJIyueHUe, COOMpaHue, pacrno3HaBaHUE W UW3YYCHHE CBOUCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX pEaKUuid Ha HWOH aMMOHUsA U ¢ocdar-uoH W H3YYCHHE MPHU3HAKOB WX
IIPOTEKAHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHON a30THOW KHCIOTHI C MEAbIO (BO3MOXHO
WCIIOJIb30BAHUE BHUJCOMATEPUATIOB), U3YUYECHHE MOJENIed KPUCTAUIMYECKUX PEHIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM ancopOIMu PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJydeHUe, cOOMpaHue, paclio3HaBaHUE
Y U3yYCHHE CBOUCTB YIJIEKHCIIOTO Trasa, MPOBEJCHHE KAUYECTBEHHBIX pEaKIHii Ha KapOOHAT U
CUWJIMKAT-UOHBI M W3Y4YCHHE IMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxuenmme
HEMETAJIJIbl U UX COCTUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO0mast XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU WX
noJjiocxkenusd B [lepuoandeckoi cucreme xumuueckux anemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTamnyeckas CBsA3b M METAUIMYEeCKas KPHUCTATUYEeCKas
pemeéTka. DJIEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIre crnocoObl MoJlydeHusi MeTauioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YYyT'yH, TIOPATIOMUHHM, OpOH3a) U
WX PUMEHEHUE B OBITY M IPOMBIIILIEHHOCTH.

[[lennounble MeTauibl: ToJI0kKeHUE B [lepronueckoit cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3ndecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIAPOKCHU Il HATPHS U Kanus. [Ipumenenue
MIEJTOYHBIX METAJIJIOB M UX COCTUHECHHI.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoaunyeckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ouznueckue U XMMUYECKHE CBOMCTBAa MAarHWsl M Kanblus. BaxkHelne coeauHeHUs
KaJbIHs (OKCH, TUAPOKCHI, coJin). JKECTKOCTh BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

AmomuHuil: nonoxxeHue B llepumoamyeckoi cucteme XuMudeckux snementoB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXkJAeHUE B npupoae. Pu3ndyeckrue 1 XMMHYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA ¥ TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux snemeHtos [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, runpokcuapl U cosm xkenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy METa/lIOB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYEHHUE pEe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO KCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCUAA KaJbIUs U HATPUsS C BOJIOM (BO3MOXKHO MCHOJB30BaHUE
BHJICOMATEPUAJIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHUS JKele3a B
Kucopoae  (BO3MOXHO  HCIOJb30BaHHE  BUAECOMATEpHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalblUs, aTIOMUHU, [IMHKa, kerne3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHMS IIAMEHH MOHAMM HATpHS,
Kalmusi U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCe0OBaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHUS U THJIPOKCHJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BaxkHelilne MeTayibl U UX COETMHEHUSD.

XuMus M OKPY:KaOIIAas cpeaa

BemectBa n maTtepuansl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMomip NP XUMHUYECKHX OXKOTax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb XxuMuu B penieHuu SK0JI0THIECKIX TPOoOIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3lioB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIOB, MMOJTMMEPHBIC MaTEPHAIIBI).
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Mestcnpeomemmuoie céazu

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMHHU B 9 Kiacce OCYIIECTBISAETCS
4yepe3 HCIOJb30BAaHME KaK OOIMIMX EeCTECTBEHHO-HAYYHBIX MOHATUH, TaKk MW TOHATHH,
SIBIISIFOLIMXCSI CHCTEMHBIMHU JJIS1 OTJEIBHBIX MIPEMETOB €CTECTBEHHO-HAYYHOTO [TUKIIA.

OOme ecTecTBEHHO-HAYYHBbIE IOHATHSA: HAYYHbIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOJAWYHOCTb,  HAOMIOACHUE,  DKCIIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MaTEpUAIIbI.

®uznka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3aps], IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpPUCTAJUIMYECKass pEHIETKA, CIUIAaBbl, (PU3MUYECKUE BEIHMYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunres, npixanue, O6uocepa, s3KocucTeMa, MUHEpaJIbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpabl, TOPHBIE TOPOJIBI, TIOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS MPOTPaMMBl OCHOBHOTO 0O0mIero o0pa3oBaHus
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCH.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B HaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIUel 0 MEepeaOBhIX TOCTHIKCHUSX M OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUICKTHBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIC3HO,
Y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBITTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MNPEACTABICHHS O  BENECTBE W XUMHYECKOM  peakIud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aMMOCBA3AX UYEIIOBEKA C MPUPOJHOU Cpemoil, o posn
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHWM, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOW KYJIbTYPBI, B TOM YHCIIC HABBIKOB CAaMOCTOSITEIBHON PabOTHI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M HCCIENOBATEILCKON NIESITENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 JKW3HU, OCO3HAHUE IOCIEACTBUNH U HENpPUATHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3y4eHUI0 Mpodeccuii u Tpyaa pa3InyHOro poja, YBaKEHHE K
TPYLy M pe3yiabTaraM TPYAOBOM [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
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NPEeIMETHBIX 3HAaHUM 10 XWMHUHM, OCO3HAHHBIK BBIOOP WHAMBUAYAIBHOW TPAeKTOPUHU
NPOJOJDKEHUST 00pa3oBaHUsl C Y4ETOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JIOrHYECKOr0 BOCIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHUE K IIPUPOJIe KaK HCTOYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pPOBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEILIECTBaMH,
a TaK)KE B CUTYalUsX, YTPOKAIOIINX 370POBbIO U KU3HHU JIOAEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ATLHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJiIeM M IMyTed MX pelleHus
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMblE s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAy4YHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEHSATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCHOIH30BaTh MOHATUS U1 00BSICHEHUS
OTIENbHBIX (PAaKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU IS Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHbBIE CBSI3U
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JOTHUECKUE pacCyXIeHusl (MHAYKTUBHBIC, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

YMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IIHPOKO
MIpUMEHsIeMbIe B XUMHH MOJICJbHbIEC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHHd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC MPU3HAKK H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIMii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABIEHHBIE BOMNPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, a
TaK)K€ B KayeCTBE OCHOBBI i (OPMHUPOBAHUS THUINOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMbIX CYXKJICHU;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M MpOolecca, CAMOCTOSITENILHO MTPOrHO3UPOBATh €T0
pe3ynbTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOAETaHHOM padoTe.

Padora ¢ undopmanueii:
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YMEHHE BBIOUPATh, AaHATTM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIIMIO PA3TMYHBIX BUJIOB
1 (OpM MpeICTaBICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIMYJISIpHAs IUTepaTypa
XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIe MocoOus, pecypcsl WHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TIPUMEHSATh Pa3IMYHbIE METOJIBI ¥ 3aMPOCKHI TIPH MMOUCKE B 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIMMBIX JUIS BBITIOJIHCHUS YIYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYPO aKTUBHOTO HCIIOJIH30BAHMS PA3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pPENIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HCIOJb30BaTh W aHAIM3HPOBATH B Ipollecce y4eOHOW W HMCCIenoBaTeIbCKOU
JEeATeTbHOCTH WH(OPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOMIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe jauanora M (WIM) JTUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIISTH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIIFHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yIbTaTOB BBITIOJIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTA0OPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHON W
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpU PELIEHUH BO3HHMKAIOMIMX MpoOJieM Ha OCHOBE y4yéTa
0O0IMX HMHTEPECOB M COIJIACOBAHMS TMMO3HWIHN (00CYXACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUI, ONpeAesieHue KPUTEPUEB 0 OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHbIe YHHBepPCaJIbHbIE Y4eOHbIEe 1eCTBUA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBIC CHOCOOBI pemieHWs Y4eOHBIX M IMO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUI Mpu
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YEeHHUS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX, OL[ECHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IIeNu,
YMEHHE UCII0Ib30BaTh U aHATIM3UPOBATH KOHTEKCTHI, peJlaraéMble B YCIOBUH 3aJIJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX peE3ylIbTATOB IO OCBOCHHIO O0S3aTEIbHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOEHHbBIC
oOy4arouMMuUCsl Hay4HbIE 3HaHHUS, YMEHHS M CHOCOObI JEHCTBUH, crenupuyeckue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
HHTEPIPETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyueHnus B 8 kjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUNA: aTOM, MOJEKYJIa, XUMHUECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAas W MOJEKyIspHas macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas OIS XUMHUYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 0O0BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIIATENLHOCTD, CTENICHh OKUCIICHHS, XUMUYECKast peakius, Kiaccuurarus
peaKiuii: peakiiuu COSAMHECHUS, PEaKIIUU PA3TIOKECHHS, PEAKIINH 3aMEIICHHs, PeaKIuu
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0oOMeHa, 9K30- U SHIAOTEPMHUCCKUE PEAKIIUHU, TETUIOBON APPEKT peakiuu, sapo aToMa,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, PagUyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HEMOJIsIpHAsh KOBAJICHTHAsl CBs3b, MOHHAS CBs3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBasi 107151 BenlecTBa (IIPOLIEHTHAsI KOHIIEHTPALIKsI) B pACTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATUNH U MPUMEHSATH ITH
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® HCIIOJIB30BAaTh XWMHYECKYI0 CHMBOJIMKY IS COCTAaBJICHHUS (HOPMYS BEIISCTB W
YPAaBHEHUN XUMUYECKUX PEAKLIHIA;

® OMNpeneNnsaTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEHEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTIpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHUJ XUMHYECKOW CBS3U
(koBaJIeHTHAsI U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [leproanueckoro 3akona JI. M. MenpeneeBa: 1eMOHCTPUPOBATh
MMOHUMAaHHUE TEPUOTUYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nonoxxenus B Ilepuoanueckoil cucTemMe, 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaApO;

® OMHUCHIBAaTh M XapakTepu3oBaTh TaOmuuHyro Gopmy Ilepuomudeckoit cHUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHS «rJaBHas monarpynmna (A-rpymnma)y u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCHUTH
0003HaYeHMsI, KOTOphIe UMeIoTCs B Tabnwuie «[leprmomanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsn sAmapa, OOIIee 4YHCIO DJICKTPOHOB U
pacrpeiefieHrne UX 1o JIEKTPOHHBIM CIIOSIM);

e iaccuuIUpPOBaTh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XMMHUECKHE
peakiuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
sddekry);

® XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, TOATBEpXKJas  ONHWCAHME MpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCMMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHY IIPOTEKAHUSI XMMUYECKUX IPEBPALICHUH B PA3JIUYHBIX YCIOBHSIX;

® BBIUHCIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO Macchl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN pPEaKIUU;

® [PUMEHATHh OCHOBHBIE ONEPALUU MBICIUTEIBHON NESATENIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUIO, KiIaccu(UKAIHIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€Ml — JJIi U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEaKLUU,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAONMIOJAEHHE,  U3MEpEHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (peabHbIN U MBICIICHHBIH );

e cleloBaTh MpaBUIaM [OJIb30BAHHUS XMMHUYECKOW TOCylAoH H  J1a00paTOpHBIM
o0opy/noBaHHEM, a TaKXke IpaBWJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIONIHEHHUIO JT1a00OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYyYSHHIO
U COOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIEJOYEH U
KHCITIOT C IOMOIIIbIO HHAUKATOPOB (JIakMyC, PeHOIPTaNenH, METHIOPAHXK U IPyTHe).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:
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PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHATUI: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, [IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BaJIEHTHOCTD,
JIEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCIIEHUS, XMMMUECKas PpEeaklus, XUMUYecKas
CBSI3b, TEIUIOBOW 3((PEKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJUTHYECKAass IUCCOLMAIMS, pPEaKIud HOHHOro oOMeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKUUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE W BOCCTaHOBJICHHE, AUIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(koBajieHTHAsi, MOHHAs, METaJUIMYecKas), KpUCTAJIMYECKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHuentpauus [IJIK Bemectsa;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS TIPU OMKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

HCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJIUKY JJISi COCTaBlIeHHUs (OpMyJ BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTPEENATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUSX pa3IM4YHOIO COCTaBa, IMPUHA/UIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy coeAnHEeHUH 1o (opmyrnaMm, BHJI XUMHUYECKOW CBs3HM (KOBaJCHTHas, MOHHAS,
MeTajyinyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHAa IO XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbich [lepuoauueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHNUMaHME: ONMHUCHIBATh M XapakTepus3oBaTh TabiuuHyo ¢opmy lleprnoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas mnonarpymma (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», Mameie ¥ OOJBIINE TIEPHOJIBI,
COOTHOCHUTh 0003HAYeHHUS, KOTOpPbIE HMEIOTCA B MEPUOAUYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsf aapa, o0IIee Ynuciao 3JIEKTPOHOB U pacHpeesieHue UX M0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJesiax MaJbIX MEePUOJIOB U TIaBHBIX MOJATPYII C Y4ETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakiuu (IO YUCIYy W COCTaBY y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENeHEeH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U cHenu(UuecKue XUMHYECKHe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

COCTaBIISATh YPABHEHUSI JCKTPOIUTUYECKON TUCCOLMAIIMU KUCIIOT, IEIOYel U COJIeH,
MIOJIHBIE U COKPAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPXKAIOIIUX CYIIECTBOBAHHE TE€HETUYECKOM CBA3M MEXKAY BelIeCTBAaMU
Pa3IUYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHNS XMMUYECKUX NPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELECTBA B
pacTBoOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUECKOHN peakLnu;
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coOmogaTh MpaBWja IOJIb30BAHHMS XMUMHYECKOHM TOCYAOH ©  JabopaTOpHBIM
0o0OpyJOBaHHEM, a TaKKe IMpaBHUia OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKLHUSMU TI0 BBIIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO TOIYYCHHIO
1 cOOMpaHMIO ra3000pa3HBIX BENIECTB (aMMHUAKa M YIIIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKIUH, MOATBEP)KIAIOIINE KaUECTBEHHbIN COCTaB Pa3IMYHbIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CHJIMKAT-, Cyab(ar-, THIPOKCHUA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3y4EHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMUECKUX BEILIECTB;
MIPUMEHSITh OCHOBHBIE OIEPALMU MBICIUTENBHON AEATEIbHOCTH — AHAIU3 U CHHTE3,
CpaBHEHME, 0000IeHNe, CHUCTEMATU3ALUI0, BBIIBICHUE IPUYMHHO-CIIEACTBEHHBIX
CBSA3€M — JUI M3YYEHMs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TIO3HAaHHWA — HaONIoJeHHWe, U3MEpPEeHHe, MOJIEINPOBaHHE,
SKCIEPUMEHT (peabHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
K

Ne HanmeHoBaHMe pa3je/ioB U QAuHecTso qa;?B i DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM MPOrpamMMblI Bcero p:é{:ﬂ(:m’m’le D :’ ;::::qec'me o0pa3oBaTe/ibHbIE pecypcChl

Pa3nen 1. IlepBoHayaibHble XUMHYECKHE MOHATHS

XuMmus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [IOK

' 00 oKcHax https://m.edso0.ru/7f41837c
29 Bonopon. ITonsitue o 8 1 bu6moreka [IOK

' KHUCJI0TaX U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Pa3znea 3. Illepuoanuecknii 3axon u Ile

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE Pe€aKIuu

puoanyveckas cucreMa xumMmuieckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

3.1

[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYECKAA CBA3b.

bubmuoreka [IOK

3.2 OxucruTensHo- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I
Hroro no pazgeny 15
p 3 bu6mmoreka [IOK
C3CPBHOC BpEeMi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5

[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XUMH4YeCKHEe peaKUMU
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [IOK
' anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTuKa XUMHIECKHX Bubmiorexa [[OK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKA XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 ﬁtI/tIngI'I;I/(r)r:eelijasiOrISIY £412636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKa XUMUYECKHX Bubmorexa LIOK
24 aneMeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COCAMHCHHS E— )
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0mme CBOMCTBA METAIIIOB 4 bubmmotexa [IOK

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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bubmuoreka [JOK

3.2 Baxxueiiime MeTajutbl 1 UX COSTUHEHUSI 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpyzkamonias cpeaa

4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmaorexa LIOK
: cm p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
P st 3 bubmmoreka [{OK

C3CpBHOC BP https://m.edso0.ru/7f41a636

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKH3HU 4yesoBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenue CMece17£ (Ha mpumepe 1 Eﬁﬁ/ﬁﬁsiﬂﬁ/ﬁo 428¢8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 ATOMBI H MOJICKYIIb! 1 https://m.eds;}).ru/fdeZaGC
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 ﬁtlj[ISJsI:I;I/(r);ZIglscI)l()?’Ilf/ffO d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 EH@I_HOTem LIOK
ttps://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMudeckas Gopmyia. 1 bubnuoreka [IOK
BasleHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OrtHOocHTEeNnbHAS aTOMHAas Macca. 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae

OTHOCHUTENBHAs MOJIEKYJISIpHAsl Macca

https://m.edsoo0.ru/ff0d323c

12 MaccoBas J10J1s1 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHCHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bu6mmoreka [{OK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XAMHUUYECKHX PeaKIuil https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
| D o o Bumorera 0K
N https://m.edsoo.ru/ff0d5708
XUMHYCCKHAX PEaKITHA
18| peaciu (Cooument, pasmoxes uGanotesa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
19 ﬁﬁigfé’i‘;ﬁio%6oé’§f£§? n bubmmorexa LIOK
‘ N https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUM
20 KontponpHas padorta Nel o teme 1 bubmuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIHIDY https://m.edsoo.ru/ff0d4290
2| osayna. Kncropon - snewent u BuGmorera I1OK
' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| S ok BuGorra LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
CriocoOslI MmoTyueHus: KUCIopoia B Bubnmorexa [IOK
23 71a00paTOPHH U TPOMBIIIEHHOCTH.

HpI/IMeHeHI/IC KHCJIOpoJa

https://m.edsoo.ru/ff0d497a
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TennoBoit 3¢ exT XumMuIecKoit
peaxiuu, MOHATHE O

bubmuoreka [JOK

24 TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYCCKUX PEAKITUSIX
15| Surpeomere sovyes, enosotes aro BuGaroraxa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
IIpakTnueckas Ta Ne 3 o Tem
26 <<1P12nyqeiilean Eg?izlpaaijn: o bubmorexa HOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYEHHE €T0 CBONCTBY»
27 Bonopox — anemeHT u npocToe bubnuorexa [JOK
BeiecTBo. Haxosxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bojiopoja. [IpiMeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COMISAX bubmmorexa ITOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOA0Opoaa B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
0o
3| lonysenme n cotpane somopons Buamorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MonspHsiii 00bEM ra3oB. 3aKOH bubmuoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
| Dot ey Buorrs LOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
o | Do fnduon e 1 Bumorera 110K
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUM Ira30B
35 Ddu3znyecKrue U XMMHYECKHE CBOMCTBA bu6mmoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Toustue 00 bu6mmoreka [JOK
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HWHJIMKAaTOpax

https://m.edsoo.ru/ff0d59e2

Bona kak pactBopuTes.
HaCI)IHleHHI)IC 1 HCHACBhIIICHHBIC

bu6mmoreka [{OK

37 pactBOpbl. MaccoBasi J0Jis BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTtuyeckas padora Ne 5 o reme
38 «IIpuroToBieHHE PaCTBOPOB C bubnuorexa [JOK
OTpeenEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIESCTBAY
39 KonTtponsnas pabora Ne2 no teme 1 bubnnorexa [JOK
«Kucnopona. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
11 HUE U XUMHUYECKHUE CBOMCTB
41 KI/?SI}Z)LI:HH: OCHOBHI)?)S u C oo bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
42 OcHoBaHusI: coCTaB, Ki1accuduKaius, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOICTBA bubmuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tosnydenune n XuMHUYECKHE CBONCTBA bubnuorexa [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
o | S oo, B LOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
IIpaktuyeckas padora Ne 6. Pemenue
47 AKCMEPUMEHTAIBHBIX 33124 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPraHUYECKHX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'enernueckas CBsI3b MEKIY bubnuoreka [IOK

23



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUI

https://m.edso0.ru/00ad9a50

O0001IEeHUE U CUCTEMATU3ALIMS

bu6mmoreka [{OK

49 3HAHHH https://m.edsoo.ru/00ad9ch?2
Kourpoapnas Ta Ne3 1o Tem
50 "SCHEEEBIGaKHI;?:(Z(IiI ?{g);agmfeciux 1 bubmorexa [TOK
i https://m.edsoo.ru/00ad9ela
COeTMHEHMI
I1epBBIE€ MOMBITKH 150005092 000%051
51 xpflxpmq:cm?lx 3JI€M€IE<I:]I1:(():; ?IOH‘?[?I/IG o bubmmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
TrpyNnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema bubnuoreka [IOK
XUMHYeCcKuX 3aementoB J1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3oTormsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX O6OJ'IO‘ICKv Bubnmorexa [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit ]
https://m.edsoo.ru/00adaébc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 9JIEMEHTA 110 €ro MOJ0KCHUIO B bu6mmoreka [JOK
Iepuoanyeckoii cucreme [1. W. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproauyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. /1. bubnunoreka [JOK
. MenneneeB — yd€HblIii, eaaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
PesepBHbIit ypoOK. O606£ueHI/Ie u Bubmorexa LIOK
58 CHCTEMAaTH3alMs 3HaHUI / 1

Bceepoccuiickas mpoBepoydHasi paboTa

https://m.edsoo.ru/00adb33c
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KonTtposneHas padota Ne4 mo teme
«Crtpoenue aroma. XuMH4yecKas

bubmuoreka [JOK

59 cBs3b» / Beepoccuiickas ! ! https://m.edsoo.ru/00adb486
poBepoYHasi pabora
60 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
61 VIoHHaA XHMHYECKa CBA3E 1 https://m.edsoo.ru/00adac34
62 KoBanenTnas nossipHas XuMu4eckas 1 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTnas HenossipHas 1 bubnuoreka [IOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab8
bu6moreka [IOK
64 Crenens okuCTeHHA 1 https://m.edsoo.ru/00adae28
65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peaKinuu https://m.edsoo.ru/00adb076
66 OKHCIIUTEIN U BOCCTAHOBUTEIN 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb076
67 CocraBiieHH€ JIEKTPOHHOTO OajgaHca 1 bubmuorexa [JOK
B OBP https://m.edsoo.ru/00ad9ch2
O0001IeHre U cUCTEMATU3 AL
3HaHui o Temam: [lepuoanueckuii
68 3aKOH M MEPUOJINYECcKasi CUCTeMa 1 bu6mmoreka [JOK
XMUMHUECKUX demMeHToB J[. 1. https://m.edsoo.ru/ff0d61c6
MenneneeBa . CTpoeHue aToMa u
Xumunaeckas cBsa3b. OBP.
OBIIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME

25



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K I Aara o0pa3oBaTe/IbHbIE
o/ yp Beero OHTPOJILHBIE PaKTHYeCKHUe e — p
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOJCTB XEIMI/I‘ICCKI/IX DJIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK

3 1 )

HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAUTHIECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HaHUH OCHOBHBIX Pa3/IesioB Kypca
8 K1maccay
Kinaccudukanus XxumMmuaeckux bu6mmoreka [JOK

6 o 1 )
pEaKIMii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHaTHE O CKOPOCTH XUMHUUECKOUN

7 €aKIUN HOH}I];";I/IC 0 TOMOT€HHBIX U 1 Brbmiorexa LOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEAKIIHIX
[lousiTHe 0 XUMHYECKOM

aBHOBecur. PaKTOPBI, BIUSIOIINAE
8 Ea CKOPOCTH XI/IMHqSCK,OI?I eaKmI/II/I 1 Eubmorexa OK
p peaxi https://m.edsoo.ru/00adc28c
U TOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
OKHCIUTETBHO- bu6mmoreka [JOK

9 1 ]

BOCCTaHOBHUTEJIbHBIE PEAKIIHH https://m.edsoo.ru/00adcade
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Teopust IEKTPOIUTHIECKOU

10 nccoruanmu. CHIBHBIE U clIa0bIe Eubmorexa IOK
AUCCOTTHATIMH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI

11 HoHHbIE ypaBHEHHS peaKkui bubmorexa [TOK

https://m.edsoo.ru/00add448
| e ok o B LOK
pei . https://m.edsoo.ru/00add8hb2
AIEKTPOJUTUUECKON JUCCOIHAITIT
o | T ot oo oo LOC
pedl N https://m.edsoo.ru/00add5d8
AIEKTPOJUTUUECKON JUCCOIHAITTT
XUMHYECKHE CBOMCTBA KUCIOT U

14 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IIEKTPOIMTHUECKOM https://m.edsoo.ru/00add5d8
IUCCOLIHAIINT

s | s ol o B LOK

pel . https://m.edsoo.ru/00add5d8
AIEKTPOJUTUUECKON JUCCOIHAITIHT
16 ITousiTre 0 TUAPOIIN3E COJIEH bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4

17 O06o00IIcHNE B CHCTEMAaTH3aLIHS bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12

18 Egj;g{ieechn?iﬁzﬂﬁxﬁHHX Brbmiorexa LOK

p https://m.edsoo.ru/00addbfa
3a1a9»
KounTtponsnas pabora No2 mo teme
«ONEeKTPOIUTUYECKAS bubnunoreka [JOK

19 1 ]
nUcconnanus. XUMAYECKHUE https://m.edsoo.ru/00addec0
pEeaKIK B paCTBOPAX»

Oo6rmas XapaKTepI/vICTHKa TraJI0r€HOB. Bubnmorexa [IOK

20 XUMHYECKUE CBOMCTBA HA IPUMEPE

XJIopa

https://m.edsoo.ru/00addfe2
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Xnoposogopoa. ComsHast KHCIIOTA,

21 XUMUYECKUE CBOMCTBA, MOTYyYCHUE bubmorexa HOK
» HOTLYHCHHUC, https:/m.eds00.ru/00ade104
MIPUMCHCHHE
2 dlonyuenme common xiciors, buGmoresa LIOK
YHEHIE GO ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€¢ CBONUCTB»

235 oo peskunt, e o uGmnoresa IOK

PCAKIIH, 8 https:/m.eds00.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

24 OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuoreka [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIU(UKALIUN CEPHI.

o5 Haxoxnenune ceprl u e€ bubnuoreka [IOK
COEMHEHUH B IPHUPO/IC. https://m.edso0.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI

26 ducerne o xmmcorc BuGmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOICTBa
g | e e Copar oo B 10K
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHE
XUMUYECKUE PeaKIInu, JIekKaIIHie B
OCHOBE IIPOMBIIIJICHHOTO criocoba

28 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuorexa [IOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaIoIel cpe/Ibl
COEJIMHEHUSIMU CEPBI
Brruncnenune maccoBoii 1oau bu6mmoreka [JOK

29 .

BBIX0/Ia TIPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTHUKA SIIEMEHTOB
30 VA-rpynmsl. A3oT, bubmorexa HOK

PacIpoCTpaHCHUEC B IIPUPOJC,

https://m.edsoo.ru/00adeeab
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¢bu3nvecKkne 1 XUMHUECKUE
CBOMCTBA

AmMHEak, ero pu3nIecKue u

. bubnuorexa [JOK

31 XMMHMUYECKHE CBOMCTBA, MOIy4YEHHE https://m.eds00.ru/00adf004
Y IPUMEHEHUE o '
[TpakTraeckas padorta Ne 3 mo Teme Bubmorexa [IOK

32 «[lony4yeHne aMMuaKa, U3yueHue https://m.eds00.ru/00adf180
€ro CBOMCTBY — '

33 A3oTHas KucioTa, e€ pusnueckue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH

P I s Bumorra 10K
JAOUPEREH. ) https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCJIMHEHUSMU a30Ta
®docdop. Oxcua pocdopa (V) u Bubmiorexa [[OK

35 dhochopHas kucnoTa, GU3NIECKUE U https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE " '
Hcnonws3oBanue docdaToB B

36 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [JOK
yao0peHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamMu

g | S e Busorea 10K

PHPOAE, . https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOCTBA
Oxcubl yriaepona, ux Gpu3nuecKue
| G e, B LOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(V)
39 YroapHas KuciIoTa U €€ cou bubmmotexa [IOK

https://m.edso0.ru/00ae006¢c
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[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa.

bubmuoreka [JOK

40
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOOHAT-UOH"
IlepBoHayanbHbIC TOHATHS 00
41 0 rpaHI/IquKHx BEIIIECTBAX KaK O bubmmorexa [TOK
p m https://m.edso0.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
IlepBoHayanbHbIE TOHATHS 00
42 0 rpaHquCKHx BEI[ECTBAX KAK O Bubmrorexa HOK
p https://m.edso0.ru/00add5d8
COCIIMHEHUSX yIIIepo/ia
43 Kpemnuii u ero coequHeHUs bubmmorexa [TOK
P 2 https://m.edso0.ru/00ae080a
[IpakTueckas padora Ne 5.
Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
44 o .
3ama4 1o Teme «BaxxHeitmme https://m.edsoo.ru/00ae0bf2
HEMETaJUThl M KX COCTUHCHUSD)
KonTponbras padora Ne3 o Teme
45 <<Ba>1<11){el71m1/1e ﬁeMeTaJmm 1 UX 1 bubmmorexa HOK
https://m.edsoo.ru/00ae0el8
COCITUHCHUSY
OO6mras xapakTepucTuKa
XUMHYECKHX DJIIECMEHTOB —
METaJIjI0B. MeTajndecKkas CBsI3b U bu6mmoreka [JOK
46 .
MeTaUTHYeCcKas KpUCTATnIeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XHUMHUYECKHE CBOMCTBA METAILIIOB.
47 ONEKTPOXUMHUYECKHH Ps bubmorexa [IOK
poxi A https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO11re cnocoObl MoTy4eHus
48 meTaiaoB. CiutaBel. Beranciaenms bu6mmoreka [JOK

110 YpaBHCHUAM XUMHUYCCKUX
peaxunﬁ, C€CJIM OJVH M3 pCarcHTOB

https://m.edso0.ru/00ae1156
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COACPKUT IPUMECHU

49 [lonsiTHE O KOPPO3UM METAIIIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [{OK

50 [enounbie MeTaib! https://m.edsc]i).ru/00ael4b2

51 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuorexa [JOK

KaJIust https://m.edsoo.ru/00ae14b2

52 [IenoyHO3eMENBHBIE METAIIIBI — bubmuoreka [IOK

KaJIbIIMH U MarHUH https://m.edsoo.ru/00ae15e8

53 Bakueiiue coenuHEeHN KaJbIUS bubmaorexa LIOK
https://m.edsoo.ru/00ae15e8

54 O606Hv1eHHe W CHCTEMaTH3aIHs

3HaHUH

55 JKEcTKOCTh BOABI M CITIOCOOBI €& bu6moreka [IOK

yCTpaHEHUs https://m.edsoo.ru/00ae1886

o | A e e e B 10K

yerpasemms” https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK

S Aol https://m.edscﬂ).ru/Oan1c64
58 AmMdoTepHbIe CBOMICTBA OKCHIA U bubmuoreka [JOK

THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK

59 Keneso https://m.edscﬁ).ru/Oan1d86

60 OKcupl, THAPOKCUABI U COTTH bu6mmoreka [JOK

xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
61 O6o6nvleHI/Ie A CUCTEMAaTU3ALIU

3HaAHUHN

[IpakTtuyeckas pabora Ne 7. Bubnmorexa [IOK
62 Pemrenne skcnepuMeHTAIBHBIX

3a11a4 110 TeMe «Bakuenmne

https://m.edsoo.ru/00ae3de8
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MCTAJJIBI U UX COCAUHCHUA»

Beluncienus 1o ypaBHeHHUIM
XUMUYECKUX PEAKIUH, €CIIU OJIUH
U3 pEareHToB J1aH B U30bITKE WU

bubmmorexa [{OK

63 COJICPXKHUT IpUMeECH. Beraucienus 1 https://m.edsoo.ru/00ael1750
MacCOBO¥ JIOJIH BBIX0/1a TIPOJTYKTa
peaknuu
64 O6O6HUICHI/IG Y CUCTEMaTH3aIHs 1
3SHAHHI
KonTponsnas pabora Ne4 no teme
65 «BakHeWIe MeTayuTbl B KX 1 1
COEJIMHEHUS»
66 BemectBa u matepuainsl B 1 bubnuoreka [IOK
[IOBCEIHEBHOM )XU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
67 XHWMHYECKOE 3arps3HEHUE 1 bubnuoreka [IOK
OKPYKarlOIIEeH CpeIbl https://m.edsoo.ru/00ae4270
68 Posib xuMuu B pernieHun 1 bubmuorexa [JOK
9KOJIOTHYECKUX MTPOOIIEM https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

8 KJIACC

OBPA3OBATEJIbHOM ITPOT PAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKHUEC ITOHATUS)

1.1

pacKpblBaTh CMBICI OCHOBHBIX XMMMUYECKHX [OHSTHM: aToM,
MOJIEKY/1d, XUMMYECKMH 3JEMEHT, IIPOCTOE BEIIECTBO, CIO0XKHOE
BELIECTBO, CMECh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAasi M MOJIEKYJSpHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas J0Js XUMHUYECKOro
JJIEMEHTa B COEAMHEHUHU, MOJISIPHBIM OOBEM, XMMHUYECKas peaxiius,
KIacCUpUKalusl  peakuMil:  peakuuud  COCAUHEHMsS,  peakuu
pa3oKEeHUs, peakluu 3aMEIEHUs, pPeakuuu OOMEeHa, DJK30- H
SHAOTEPMHUYECKUE DPEAKIHMH, TEerIoBOW 3¢ ¢eKT peakiuu, pacTBop,
MaccoBas 10JIs BellecTBa (MIPOLEHTHAs! KOHLEHTPAllKs) B pacTBOPE

1.2

HUIUTIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XWMHYCCKUX HOHATHA U
MPUMCHATH OTU NOHATUA IMTPHU OITMCAHWU BEUICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

WCTIONb30BaTh XMUMHUYECKYI0 CHMBOJIUKY IS COCTaBJICHHS (POpMYI
BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIHI

1.4

pacKpbIBaThb CMBICII 3aKOHOB  COXpPAaHEHHUS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHA
ABoraapo

1.5

OIIPCACIIATD BaJICHTHOCTb aTOMOB DJIEMCHTOB B 6I/IHapHBIX
COCAUMHECHUAX

1.6

KJIacCCU(PUIMPOBATh XUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3P (heKTy)

1.7

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl
BEILECTB

1.8

BBIYUCIIATE MACCOBYIO JOJIIO XMMHYECKOr'o 3JIEMEHTA II0 (bopMyne
COCAUHCHUS,

1.9

BBIUHUCJIATE MACCOBYIO JOJIHO BCIICCTBA B PACTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOJbI MO3HAHUS — HAOIIOJICHUE,
U3MEPEHUE,  MOJICIMPOBAHUE,  DKCICPUMEHT  (pealibHBId |
MBICJICHHBIN )

ITo Teme: «Baxuetimue MNpCACTAaBUTCIIN HCOPIraHNMYCCKHUX BCUICCTB»

2.1

pPacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSATHUH: OKCHM,
KHCJI0T4, OCHOBAHHC, COJIb

2.2

ONpeNeNiTh MPHUHAMISKHOCTh BEIIECTB K ONpEAEIEHHOMY Kiaccy
COeJIMHEeHuH 1o Gopmyaam

2.3

KJ'IaCCI/I(I)I/IL[I/IpOBaTB HCOPTaHNYCCKUC BCIICCTBA

2.4

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIAasi OMHMCAHHE MPUMEPAMHU
MOJIEKYJIIPHBIX YPaBHEHUW COOTBETCTBYIOIIMX XUMHUECKUX PEaKIUi
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2.5

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHMMOCTH OT HX
KauCCTBCHHOT'O COCTaBa, BO3MOXHOCTU MPOTCKAHUA XUMHYCCKUX
HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh MpaBWJIaM MOJIb30BAHHS XUMHUYECKOM TOCYIOW H
1a00paTOpPHBEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpAIIECHHS C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKUMSIMU TIO BBIIIOJHEHHUIO
1a00PATOPHBIX XUMHUYECKUX OIBITOB IO TOJTYYCHHIO W COOWMPAHHIO
ra3zo00pa3HbIX BEIIECTB (BOJAOpPOAA M KUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C ONPEACIEHHONM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEII[ECTBA, TUIAHUPOBATH U MPOBOJAUTH XUMUYECKUE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB IIENOYed U KUCIOT C IOMOIIbIO
WHJIUKAaTOPOB (JJakMyc, heHon(Tanent, METUIOPaHXK U APYTHe)

2.7

IIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKOMN pEaKIINU

I[Io Tteme: «llepuommuecknii 3akoH u Ilepmonnueckass cucrema
xumudeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.
Xumunueckas cBsi3b. OKUCIUTENLHO-BOCCTAHOBUTEILHBIE PCaKIumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATUH: SOpO aTroma,
IEKTPOHHBIA CJIOM aroMa, aToMHas OpOuTalb, paguyc aroMma,
XMMHYECKas CBsI3b, MMOJIAPHAs W HEMOJIIpHAs KOBAJIECHTHAsl CBS3b,
ANIEKTPOOTPHUIIATENILHOCTh, HWOHHAs CBfA3b, HOH, KaTHOH, AaHHOH,
CTENEeHb OKUCIICHUS

3.2

K.]'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKHUE DJIECMCHTHI

3.3

OTHMCBHIBATh W XapaKTepu3oBaTh TaOim4Hyr0 Gopmy Ilepuomndeckoit
CHCTEMBbl XMMHYECKHX JJIEMEHTOB: pa3inyarTh MOHATHUS «TJIaBHAS
noarpynma (Arpymma)» u  «nobouyHas mnoxarpynmna (brpymma)y,
«MaJtble» M «OOJIBIITNE) TTEPHOIbI

3.4

packpsiBaTh cMmbich [lepuogmyeckoro 3akona .M. Menpgeneena:
JEMOHCTPUPOBATh MOHUMAaHKUE TEPUOANYECKOI 3aBUCIMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT uX mnosoxeHus B Ilepuoanueckoit
CUCTEME

3.5

COOTHOCHUTh  OOO3HAauUeHHUs, KOTOpblE HMEIOTCA B  TabmuIe
«ITepnoamueckas cHcTeMa XUMHAYECKUX 3JICMEHTOB J.N.
MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia  sapa, OOIIee YHCIIOo
AJICKTPOHOB M PACIPEACICHUE UX TI0 SJICKTPOHHBIM CJIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6I/IHapHLIX
COCIUHCHHUAX

3.7

OIIPCACIIATh BHI XUMHYECKOM CBSI3U (KOBaHCHTHaH n I/IOHHaH) B
HCOPTraHU4YCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1

IIo Teme: «BeliecTBo 1 XUMHUYECKas pCaKkuus»

1.1

PACKpBIBATh CMBICII OCHOBHBIX XHUMHUYCCKUX MOHSATHM: pacTBop,
OJICKTPOJIUTBI, HEIOJICKTPOJUTBI, JSJICKTPOJUTHYCCKAA AuUCCOLMaNuns,
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peaknMu HMOHHOTO OOMEHa, KaTaliu3aTrop, XUMHUYECKOE PABHOBECHE,
oOparumble u HeoOpaTUMbIe peaxkuuu,
OKHCITUTETbHOBOCCTAHOBHUTEIIbHBIC peakuuu, OKHUCITUTEIIb,
BOCCTAaHOBHTENb, OKHCIIEHHE ¢ BOCCTAaHOBJICHHE, aJUIOTPOIIHS,
aMm(pOTEepHOCTh,  XHMHUYECKas CB3b  (KOBAJICHTHAs, HWOHHA,
METaJUINYeCcKasi), KpUCTAJUIMYEeCcKas pemeTKa, CIUIaBbl, CKOPOCTh
XUMHUYECKOMN PEaKIuu

1.2

HUITIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSATHH U
IMPUMCHATH OTU MMOHATHSA ITPU OMMUCAHUHN BCIICCTB U UX HpeBpaHIGHI/Iﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIeI0Yel M COJIeH, TOJHBIE W COKPAIIEHHBIE YPABHEHHUs pEaKIMi
HMOHHOTO 0OMeHa

1.4

pPacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

IIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKOMN pEaKIINU

Ilo Temam: «Hemeramminl M WX cOoeOWMHEHUS» M «MeTamwipl U HX
COSTMHEHU S

2.1

XapaKTepHU30BaTh (OMUCKHIBATE) OOIIHE U CTIETIM(PUICCKUE XUMUICCKUE
CBOWCTBA TIPOCTHIX M CJIOKHBIX BEIIECTB, TOJTBEPKIas OIMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHUM COOTBETCTBYIOIINX
XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIUH, TMOATBEPKIAIONTNX CYIIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXKTY BEIIECTBAMHU PA3TUYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS,
BO3MOXHOCTHU NMPOTEKAHUSI XUMHUYECKUX MPEBpPALICHUIN B pa3lIUYHBIX
YCIOBUSAX

2.4

cleoBaTh MpaBWJIaM TOJIb30BAaHUS XMMUYECKOW TOCyIoil H
1a00paTopHbIM OOOpYIOBAaHHEM, a TAKXKE IMpaBWIaM OOpalieHus c
BEUIECTBAMU B COOTBETCTBUU C HUHCTPYKIHSIMH [0 BBIIOJIHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYCHHIO W COOMPaHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIWU, IOJITBEPXKIAIONIME KAYeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIICCTB: pPaCIO3HABATH OMNBITHBIM MYTEM  XJIOPH-,
Opomuza, woauna, kapOonar, ¢ocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMYCCKUX BEIECTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pacKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKHUX ITOHSITHM: HI[K
BCHICCTBA, KOPPO3UA MCTAJLJIOB

3.2

IPUMEHATh OCHOBHBIE OIE€pAallMM MBICIUTEIBHON JIESITEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMAaTU3alHIo,
BBISIBJICHUE NPUYMHHO-CJIECICTBEHHBIX CBSI3€H — [UI1 U3Y4YEHUs
CBOJMCTB BEIIECTB M XMMHYECKHX pEaKLIUN; €CTECTBEHHOHAyUYHBIE
METOJbl TO3HaHMSA — HaOIIOEHUE, HU3MEpEeHHe, MOJEIMPOBAHUE,
9KCIEPUMEHT (peasIbHbIA U MBICIICHHBIH)
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8 KJIACC

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KM3HM Ye€JIOBEKa. XHUMHUSA B CUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE
BEIIIECTB

1.2

ITonsarue o METOJaX IMO3HAaHUA B XUMUH. YucTteie BeIcCTBAa U CMECH. Croco0b1
pa3AeiieHus: CMecen

1.3

ATOMBI UM MOJEKyIbl. XHUMHUYECKHE 3eMEHTbl. CHMBOJBI XHUMHUYECKUX
1eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOcUTenbHAas ~ aTOMHas — Macca.
OTtHOCHUTENBbHASA MOJIEKYJISIPHAs Macca. MaccoBas J0J1s1 XMMUYECKOTO 3JIEMEHTa
B COCJIMHEHUH

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUYECCKUX COG)II/IHeHI/Iﬁ

1.6

Ouznyeckue U XMMUYECKHE SBJICHUS. XUMHUYECKas peakiusi U e€ MpPU3HAKHU.
3aKOH COXpaHEHHUs MaccChl BEUIECTB. XuMHUUeckue ypapHeHus. Knaccudukanus
XUMHUYECKUX PEaKInii (COCTUHEHMS, PA3JIOKEHHS, 3aMeleHUs, 0OOMEHA)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY0H, ¢ MpaBUiIaMu
paboTtel B Jaboparopuu U TpuéMamMu oOpaimieHus ¢ J1abopaTOpPHBIM
000pyIOBaHHEM, H3yYeHHWE W OINUCaHWE (PU3NYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKHX BEIICCTB, HaOMIOJeHHEe (U3NMYECKUX (TUTaBJICHHE BOCKA,
TasiHUE JIbJla, PACTUPAHUE caxapa B CTYIKe, KUIIEHHE W KOHICHCAlUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBeYM, MPOKAIMBAHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBIE MeJa C KUCJIOTOW) sBJIGHUHM, HAOMIOJEHHE U OIMCAHHE
OPU3HAKOB MPOTEKaHWs XUMHUYECKMX peakiuuid (pa3jioxkeHHe caxapa,
B3aMMOJICHICTBE CEpHOM KHUCIOTHl C XJIOpPUIOM Oapusi, pa3iokKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHUE Kelie3a ¢ PaCTBOPOM
com meau(ll), n3ydeHnue crmocoOOB pa3aeneHuss cMecei (C MOMOIIbI0 MarHUTa,
¢bunbTpoBaHUE, BHINApUBAHUE, NUCTWILISAIUS, XpomaTorpadus), MpoBeAcHUE
OYKCTKU MOBAPEHHOM cOM, HAOIIOJCHUE U OTMIMCAHKUE PE3YIbTATOB MPOBEACHUS
OTIbITa, WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl, CO3JIaHUE MoJenen
MOJIEKYII (IIIapOCTEPIKHEBBIX)

Baxueitmme IpCaACTABUTCIIN HCOPraHMYCCKUX BCIICCTB

2.1

Boznyx — cmech razoB. CocrtaB Bozayxa. Kucimoponx — aneMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B Mpupoje, puznydeckue M XUMHUECKUE
cBoiictBa (peakuuu ropenus). Okcunpl. IIpumenenue kuciaopoga. CrocoObt
HOJy4eHUsl KHCIOpoJa B JIaOOpaTOpuu U MpOMBILIUIEHHOCTH. Kpyrosopot
Kuciopoja B npupoje. O30H — asioTponHasi MoAMpHUKaIMsI KUCI0Opoaa

2.2

TennoBoit 3pPekT XuMHUUecKoi peakuy, TEPMOXUMUYECKNE YPaBHEHHUS, IK30-
Y DHIOTEPMUYECKUE PeaKIMU. TOIUINBO: yrojib U MeTaH. 3arps3HEHHUE BO3/yXa,
yCUJIEHHE TApHUKOBOTO 3(pekra, pazpymieHrne 030HOBOTO CI0s

2.3

Bomopon — snemeHT u mpocroe BemecTBo. HaxoskieHne Bogopoaa B MPUPOJE,
¢u3nUeckue M XMMHYECKHE CBOMCTBA, IMPUMEHEHHE, CHOCOOBI TTOJTYYCHHSI.
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Kucnorte! u conu

24

Modnsipublii 00bEM ra30B. PacuéTsl Mo XUMHUECKUM YpaBHEHHSIM

2.5

dusnueckue CBOWCTBA BOAbl. Boja kak pactBopuTenb. PacTBOpBL
Haceliennbple 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEILIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHUYECKHME CBOMCTBA BOJBL
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B KU3HM 4enoBeka. Kpyrosopot
BOABl B IpUpojJie. 3arps3HEHHE NpUpPOJHBIX BoA. OXxpaHa U OYHCTKA
IIPUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranmueckux coeaumHeHuid. Oxcuapl. Kiraccupukanus
OKCHJIOB: cojieoOpasyroniie (OCHOBHBIC, KHCIOTHBIE, aM{(OTepHbIE) |
HecosieoOpa3yromue. Homenknarypa okcugoB. dusndyeckue M XUMHYECKHE
CBOMCTBA OKCHJIOB. [losrydeHne okCcuaoB

2.7

OcHoBanus. Knaccudukanust ocHOBaHMI: IIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHUN. PU3NYECKHE U XMMUYECKUE CBOMCTBA
ocHoBaHMU. [losryyeHne ocHOBaHU

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucinor. dusmueckue u
XUMHYECKHE CBoOiicTBa KHCIOT. Psam aktuBHOoctH MetamaoB H.H. bekerosa.
[Tony4yenue kuciaoT

2.9

Commu. HomeHnknarypa coisieil. @u3nYecKue W XUMHYECKHE CBOMCTBA COJIEH.
[Tonyyenue coisent

2.10

I'enetmueckas CBI3b MCXKAY KlIaCCaMH HCOPraHUYCCKUX COC}II/IHGHI/Iﬁ

211

XUMHUYECKUH  OKCIIEPUMEHT: KadeCTBEHHOE ONpEICICHHE  COICpPIKAHUS
KHCJIOpOZa B BO3JyXe, MOJydeHHE, COOMpaHMe, paclio3HABAaHWE W W3YyUCHHE
CBOWCTB KHCJIOPOJa, HAOIIOJACHUE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOIOM U
yCJIOBHSI BOBHUKHOBEHUS M MIPEKpaIleHus: TopeHus (Toxapa), 03HAKOMIJICHHE C
oOpa3liaMu OKCHJIOB M OINHMCAHHE HX CBOWCTB, IOJIydeHHE, COOUpaHue,
pacrio3HaBaHWe W HM3y4YCHHUE CBOWCTB BOJOpOaa (TOpPEHHE), B3aUMOJCHCTBUE
Bosiopoaa ¢ okcuaoMm Menu(ll) (BO3MOXHO MCTOIB30BaHUE BHUACOMATEPHATIOB),
HaOnro/leHHe OO0paslloOB  BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHUE
0COOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
NPUTOTOBIICHHE PACTBOPOB C OINpPENEIEHHONW MAacCOBOW JIOJIEH PacTBOPEHHOTO
BCIIECTBA, B3aWMOJICHCTBHE BOJBI C MeTallaMH (HATpUEM U KaJbIIHEM)
(BOBMOXXKHO HCIIOJIb30BaHUE BHJICOMATEPHUATIOB), OMPEICICHHE pPaCTBOPOB
KUCJIIOT M MIEJIOYe C IMOMOIIBK HMHIMKATOPOB, HCCIECIOBaHUE OO0pasioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOIECHHE W3MCHEHUS
OKpacKd HHIMKATOPOB B pPacTBOpax KHCIOT | IIEJI0YeH, H3yueHHE
B3auMoieiictBus okcuga meau(ll) ¢ pacTBopom cepHO# KHUCIOTBI, KHUCIOT C
METaJUIaMH, PeaKIii HeUTpaIu3aluy, MoJyYeHHEe HEPaCTBOPUMBIX OCHOBAaHUH,
BBITECHCHHE OJIHOTO MeTajlla JpPYyrMM M3 pacTBOpa COJIM, pEIICHUE
IKCIIEPUMEHTAIBHBIX 3a/lad 10 TeMe «BakHeHlme KJIacChl HEOPraHWYECKHUX
COCIMHEHUN»

[lepunoanueckuii 3akoH u Ilepuoanueckas cucteMa XUMHUYECKUX SJIEMEHTOB
J.1. MenaeneeBa. CTpoeHne aToMOB. XUMHUYECKas CBsI3b. OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU

3.1

[lepBeie MOMBITKH KIACCUPUKAIMKU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYIIax CXOTHBIX AJIEMEHTOB (IIETOYHBIE W IIEIOYHO3EMENbHBIE METAIIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yrT am(poTepHbIE
OKCH/JIbI M TUIPOKCHUIBI
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3.2

IIepnoguueckuit 3axoH. [lepuoauueckas cucreMa XMMUYECKUX 31eMeHTOB J[. 1.
Meneneesa. KopoTkonepuoanas u JUIMHHOIIEPUO JHAS (bopmbI
[lepuonnueckort cucrembl xumuueckux diemeHtoB .M. Menneneesa.
IIepuoasl m rpynmsl. PU3MYECKUH CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB
IIEPUOJIA U I'PYIIIBI 2JIEMEHTA

3.3

Crpoenue atomMoB. CoctaB aToMHbIX snep. M3oTomnel. Dnexrponbl. CtpoeHue
JJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHMHYECKHX 3JIEMEHTOB
[Tepnognueckoit cucremsr .M. MenneneeBa. XapakTepucTuka XUMHUYECKOIO
3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpyIIaM M IEPUOJAM.
3nauenue [lepnonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUYECKHX
3JIEMEHTOB JUISl pa3BUTHS Haykd W npaktuku. WM. MenneneeB — y4€Hblii u
I'PaKIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.
DIEKTPOOTPUIIATEIILHOCTh XUMHUYECKUX d1eMeHTOB. MloHHAas CBsI3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUA. OKUCINTEIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAIUIOB, B3aUMOJCHWCTBHE THIPOKCHUIA LHMHKA C PacTBOpamMu KHUCIOT M
[IeJ04Y€el, POBEICHNUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakliuu pas3yiokeHHsl, COeTUHEHHS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BeniectBo u xummnyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4ecKux 3neMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOKEHHEM 3J1eMeHTOB B Ilepumomnueckoii
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XAMHYECKOH CBs3H. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB B€IICCTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaI_II/IH U HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (MG)KIIYHapO,Z[HaH n TpI/IBI/IaJ'IBHaH). XnUMU4Yeckue CBOMCTBa BCIICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCHHHGHHﬁ,
T'CHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCUICCTB

1.3

Knaccudukanus XuMu4eckiX peaklui Mo pa3aIudHbIM MpU3HaKaM (10 YUCTY U
COCTaBYy YyYaCTBYIOIIHUX B PEAKIUU BELIECTB, MO TEIUIOBOMY 3(¢eKTy, Mo
U3MEHEHHUIO CTEMeHEeH OKHCIEHUS XMMHUYECKHUX DJIEMEHTOB, M0 O0OpaTHUMOCTH,
M0 Y4YacTHIO Karajmu3aTopa). OK30- U DHIOTEPMHUYECKHE  pEeaklluu,
TepMOXUMHUYECKUE ypaBHEHUs. [[OHATHE O CKOPOCTH XMMUYECKON PeaKuu

1.4

[Tousitue 00 O6paTI/IMI>IX u H606paTI/IMHX XUMHUYCCKUX PCAKIHAX. Ilonsatue o
TOMOTI'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IlonsaTHe 0 XUMHYECKOM paBHOBCCHUHU.
(DaKTOpLI, BJIMAIOIUE Ha CKOPOCTb XHMHUYECKOH pCakiiukn " IOJIOKCHUC
XUMHUYCCKOT'O PABHOBCCHUS

1.5

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PpCaKIuy, SHCKTPOHHBIﬁ Oasranc
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OKHCITUTEIILHO-BOCCTAaHOBUTENIbHOW  peakiuu.  CocTaBieHHE  ypaBHCHHU
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIOJB30BaHUEM METOAA
AJIEKTPOHHOTO OasiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M JUCCOLMALIMN BEUIECTB C PA3IMYHBIMU BUJIAMU
XxuMudeckoi cBs3u. Crenenp aucconuanyu. CHIbHBIE U ClTa0ble AJIEKTPOJUTHL
Peakiun moHHOTO OOMeEHAa. YCIOBHSA MPOTEKaHMs PEAKUUii MOHHOTO OOMEHa,
IOJIHBIE U COKpauléHHbIE HOHHBIE ypaBHEHHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMHA M COJIGH B CBETE€ MPEACTABICHHNA 00 D3JICKTPOIUTHUECKON
qucconranuu. KauectBeHHble peakiiii Ha MOHBL. [loHsATHE O THApPOIN3E Cosei

1.7

XUMHUYIEeCKHI OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIIIMU KPUCTATTIMYCCKUX
pemETOK HEeOpraHMYECKUX BEIIECTB — METAJIOB W HeMmeTalioB (rpadura u
ajMasa), CIIOXKHBIX BEIIECTB (XJOopuJa HaTpusi); UCCIEAOBaHUE 3aBUCHUMOCTU
CKOPOCTHM XHMHYECKOM peakluu OT BO3JAEUCTBUS pa3iIMUYHBIX (HAKTOPOB;
WCCIIe/IOBaHUE  DJICKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMAIMN  KUCIIOT, WIeNoYe u  cosieil  (BO3MOXKHO —HCIOJB30BAaHUE
BHJIEOMATEPUANIOB); TMPOBEJCHHE OMNBITOB, WUIIOCTPUPYIOUIUX IPU3HAKH
MIPOTEKAaHMsI PeaKlMii HOHHOTO oOMeHa (0Opa3oBaHue Ocajka, BbIAEIEHHUE Tra3a,
o0pa3oBaHUE BO/JIbl); OMBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIHLHO-
BOCCTAaHOBMUTEJbHBIX pEaKIUi (TOpeHHe, PeaKluu pPa3JIoKEeHUs, COCITUHEHUS);
pacrio3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KaUeCTBEHHBIX PEAKIIUN
Ha MOHBbI; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranner u nx COCAUMHCHU

2.1

OO6mrass  xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOMCTBAa Ha MpHUMEpE Xjopa
(B3auMozeiicTBHEe ¢ MeTa/llaMd, HeMeTaJUlaMH, IIejiodaMu). XJIOPOBOJIOPOJ.
CousiHast KMCJIOTA, XUMMUYECKUE CBOMCTBA, MOJyYEeHHE, MpUMEHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJa Ha OpraHU3M uejloBeka. BaxkHeiline XJIOpuabl U HX
HaXO0XJIEHHUE B IPUPOJIe

2.2

O6mras xapakrepuctuka anieMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENeHN OKHCIeHUsA. CTpoeHUe U (PU3UYECKUE CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJIIOTPOIHBIE MOAM(UKAIUU
KUCIIOpoJa U cepbl. XWMUYECKHE CBoOWcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢busznueckue u XuMH4ueckue cBoMcTBa. OKCHIBI Cepbl KaK IMpeICTaBUTENH
KHUCJIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NUYECKHE U XMMHUYECKHUE CBOICTBa
(oOmmme Kak MpeicTaBUTENs Kiacca KHCIOT M cnenuduyeckue). XUMHUYSCKHUE
peaKIuu, JeKaIMe B OCHOBE MPOMBIILICHHOTO CHoco0a MOJydeHHsS CEpHOMU
kuciotel. [lpumenenue. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCAMHEHHH B npupoje. XUMHYECKOE
3arpsi3HEHUE OKPYXKAloIIel Cpepl COeNMHEHUSMH Cepbl (KUCIOTHBIE OKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €T0 MPeI0TBPAIllCHUS

2.3

OOmast xapakrepuctuka s71eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIIEHUA. A30T, pacIpOCTPAaHEHUE B IPUPOJIE,
¢u3nyeckre U xuMuueckue cpoiictBa. KpyroBopor a3ora B npupoae. AMMUaKk,
ero ¢u3nyeckue W XMMHUYECKHE CBOICTBA, MojydyeHue u npumeHenue. Conum
aMMOHUS, MX (uU3MYecKMe M XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHas peakius Ha MOHbI aMMOHMs. A30THas KHUCIIOTa, €€ MOJydeHHE,
¢u3nyeckue W XUMHUYECKHe CBOMCTBa (oOIIMe Kak IpeacTaBUTENs Kiacca

39




KHCTIOT U crnenuduieckne). Vcnoab30BaHUE HUTPATOB M COJIEW aMMOHHS B
KayecTBE MHHEPAJIbHBIX yJOOpeHU. XUMHUECKOe 3arpsi3HEHHE OKPYKaIoIIen
Cpelibl COEIMHEHUSAMH a30Ta (KMCIOTHBIE JOXKIH, 3arps3HEHUE BO3/yXa, [IOYBBI
1 BOJIOEMOB)

24

®dochop, amtorponHbie Moaupukamu Gochopa, GU3MUECKHE U XUMUYCCKHE
ceoiictBa. Okcun ¢dochopa(V) u dochopHas xuciora, QGUINISCKUE WU
XMMHYECKUE CBOWCTBA, MoiydeHue. lcmonp3oBanme QocdaroB B KauecTBe
MHUHEPAIbHBIX YA00peHHIA

2.5

OO6mass xapaxkrtepuctuka 31eMeHTOB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETIEHW OKUCICHUS. YTJIEepoJ, aJUIOTPOIHBIC
MOaM(UKAIIIKN, pPACTIPOCTPaHEHUE B TpUpOjAe, (U3NYECKHEe M XUMHUYECKHE
cBoiictBa. AncopOuus. KpyroBopot yriaepona B mpupoje. OKcuibl yriepoaa,
X (u3nYecKkne W XUMHUYECKHE CBOICTBA, JCHCTBHE Ha JXUBBIE OPraHU3MBI,
MOJTyYeHNE M TIPUMEHEHHUE. DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); runoresa r100anbHOrO TOTEIUICHUS] KIWMATa; MapHUKOBBIMA
abdext. VYrompHas kuciaora U €€ CoiM, UX (UMYECKHE W XUMUUYECKUE
CBOWCTBa, MOJYYEeHHE W TpUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-
noHbl. Mcnons3oBanne KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH H
CEJIbCKOM XO35IMCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX
yriaepoaa (MeTaH, 9TaH, OSTWIEH, AalleTWJIEeH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kucnota). Mx cocraB u xumuueckoe crpoenue. [lonstue o OGuonormuecku
BAXXHBIX BEIIECTBAX: JXHUpaxX, OeJIKax, YrieBoJaXx — M HMX POJIM B KHU3HU
4ejoBeka. MaTepuaJbHOE€ €IMHCTBO OPraHMYECKMX UM HEOPraHHMYecKHX
COEeIUHEHNN

2.7

Kpemuwuii, ero ¢usnueckne # XUMHUYECKHE CBOMCTBA, TOJydeHHUE U
npuMmeHenune. CoeanHeHUs KpeMHHS B mpupoze. OOmme mpenctaBieHUs 00
okcune kpemuusA(1V) u kpemaneBot kuciote. CHIMKATBI, UX UCTIOJIL30BAHKE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepuarbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. IIpobiembr OGe3o0macHOTrO
UCIOJIb30BAHUS CTPOUTENIbHBIX MaTepUaIOB B TOBCEIHEBHOM JKU3HU

2.8

XUMHUUECKUN SKCHEPUMEHT: HM3y4YeHUEe 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEIEHHE KAYECTBEHHBIX PEAKLUN Ha XJIOPHI-
MOHbl M HAOJIOZECHUE IPU3HAKOB HUX IPOTEKAHUS; OIBITHI, OTPAXKAIOILUE
¢u3nyeckue U XMMHUYECKHE CBOWCTBA raJIoOTEHOB M UX COEIUHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BMJICOMATEPUANIOB); O3HAKOMJIEHHWE C OOpa3lamMH XJIOPHIIOB
(ranoreHuoB); O3HAaKOMJIEHME C oOpa3uamu ceppl U €€ COCIUHEHUSMHU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJIEOMATepUallOB); HAOMIOAEHUE mpoliecca
oOyrimBaHus caxapa IMOJ JEHCTBUEM KOHLIEHTPUPOBAHHOM CEpHOW KHUCIOTHI,
U3y4eHHE XUMHUUYECKUX CBOMCTB pa30aBlIeHHON CEpHOI KUCIOTHI, IPOBEACHUE
KQueCTBEHHOH peakuuu Ha cynabpaT-uoH | HaOIIOJeHUEe TMpH3HaKa eé
NpOTEKaHUs; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, (hocopa u ux
COeIUHEHUH (BO3MOXKHO HCHOJb30BaHHE BHJIEOMATepUalioB), oOpa3laMu
a30THBIX U (ocOpHBIX yIOOpEeHuH; noxyuyeHure, cooupaHue, pacrio3HaBaHUE U
M3y4EHUE CBOMCTB aMMHaKa; MPOBEICHHE KAaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUS U QochaT-HOH ¥ HU3yYEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMO/ICHCTBHE KOHIICHTPHUPOBAHHOW a30THOM KUCIIOTHI C MEbIO (BO3MOKHO
HCIIOJIb30BAHNE BHJIEOMATEPHANIOB); H3YyYEHHE MOJENEH KPHUCTAUINYECKUX
peméTok anmasza, rpadura, (QyuiepeHa; O03HAKOMIIEHHE C  IPOILIECCOM

40




azicopOIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
[IPOTUBOra3a; IOJIydeHUE, cOoOMpaHHe, paclo3HaBaHUE U H3yYEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KAadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CUJIIMKAT-UOHbl M H3y4YEHUE IIPU3HAKOB HUX IIPOTEKAHMS; O3HAKOMIICHUE C
IPOAYKIMEN CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHbIX
3a/1a4 1o teme «BaxkHelne HeMeTaJluIbl U UX COEIMHEHMS

Merannsl 1 ux COCINHCHUA

3.1

OO01as XapakTepUCTHKA XMMHUYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonnueckoi cucreMe XUMHYeCKux dnemeHToB .M.
MeneneeBa u ctpoeHus aToMoB. CTpoeHHre MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpUCTajInyeckass pemeérka. OJIEKTPOXUMUYECKHH  psf
HaIpsDKEHUH METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/uioB. OO0Imue crnocoObl MOTydeHus
MeTayuioB. [loHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUHN, OPOH3a) U UX MPUMEHEHUE B
OBITY M TPOMBIIIEHHOCTH

3.3

[I{enounsle MeTauIbl: MOJOKEHHE B llepuonnyeckod cuCTEME XUMHUYECKHX
anementoB J[.MI. MeHnneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIBI U
TUAPOKCUABI HaTpus U Kanus. [IpuMeHeHHe MIeNOYHBIX METAUIOB M HX
CoeqUHEHNN

3.4

Illenouyno3eMenpHbIE  METaIbl MarHuii W KaJdbLMH:  TIOJIOKCHUE B
[Tepuoanueckoit cucreme xuMuueckux anemMenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJE€HWE B mpupoje. Pu3nMdeckue M XUMUYECKHE CBOMCTBA
MarHus W Kanblus. BakHelmue coemuHeHUs Kaiablusl (OKCHI, THAPOKCHUI,
cosn). JKECTKOCTD BOJIBI U CTTOCOOBI €€ YCTpaHCHU S

3.5

AmoMuHMI: TIONI0XKEHUE B Ileprommyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
J.W. MenneneeBa; CTpoeHHUE aToMa; HaxXOXACHWE B mpupoae. Duznueckue u
XUMHYECKHE CBOMCTBA aJIFOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA
ATIOMHUHUSA

3.6

Keneszo: nonoxkenue B [lepuoandeckoi cucreme XuMuieckux snemeHton J[. M.
MenpeneeBa; CTpo€HHE aToMa; HaxoXKJIeHHE B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuabl, Tuapokcuabl u conu xenesa(ll) u
xene3a(lll), ux cocra, cBOWCTBA M MOTYyYCHHE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMi METaJUIOB U CILIABOB,
X (U3MYECKUMH CBOWMCTBAMU; U3YyYCHHE PE3YJIbTATOB KOPPO3UH METAJUIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHSI OKCHJIAa Kbl H HATPUS C BOAOH  (BO3MOIKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIICIOBAHHE CBOWCTB KECTKOH BOJIBI;
nporecca TOpEHHs Kelle3a B KHCIOpPoAe (BO3MOXKHO — HCIOJIB30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIUN HAa HOHBI
(Marausi, Kanbiusi, amoMuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HAOIOJICHNe W OMHCaHWE MPOIECCOB OKPAIIMBAHUS TUJIAMEHU MOHAMHU HATpPHS,
Kaaus W Kanblus ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUJEOMAaTEpHAJIOB);
ucclieJoBaHre aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATOMUHHUS M THAPOKCHIA
[IUHKA; pEeIIeHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHeine MeTamibsl 1
WX COCAMHEHUSD

XUMHs U OKpy’Karolas cpeaa
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4.1

HoBeie Marepuanibl 1 TexHOJOTHM. BemecTtBa u maTepuanbl B MOBCEAHEBHOMU
JKU3HU 4YeJIOBEKa. XUMHUS U 3J0pOoBbe. be30omacHoe uCroiab30BaHrE BELIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBasi mOMOIIb NPH XUMHUYECKHX O0KOTax U
OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IPaMOTHOCTH.  XUMHUYECKOE  3arps3HEHHE
okpyxatomerd cpeabl [1/IK. Ponb XuMum B pelieHuu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKH YII€BOAOPOAOB (Yrojib, NPUPOJHBIA ra3, He(Th),
IPOAYKTHI HX MEePepabOTKH, UX POJIb B OBITY U IMPOMBIIIJICHHOCTH

4.3

XUMHYECKUH IKCIEPUMEHT: U3ydyeHUEe 0Opa3l0B MAaTepUaJIOB (CTEKIIO, CILIABBI
METAJIJIOB, MTOJIUMEPHBIE MaTEPUAJIbI)
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IMPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOT'O

OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yIbTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TII03HABAEMOCTH SBJICHUM MPUPOJbI, TNOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 0O0JACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M IpPaKTHUECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
ITIOHMMAHHE MECTA XUMUHU CPEIH IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJax IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaKquI; YMCHHUE HCIIOJIB30BaTh MOJCIN JJIA
00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaTEHON AESITEIBHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XAMHYECKOH HAyKH, YTO ITO3BOJIUT OOYYarOIIMMCS paccMaTpUBaTh
XUMUIO Kak cepy cBoel Oynymien mpodeccCuoHambHOM AeSITeIbHOCTH
U cenaTh OCO3HAHHBIM BBIOOp XMMHUU KakK MPOGUIBHOrO MpeaMeTa
MIpU TIepeX0ie Ha YPOBEHB CPETHETO 00MIero oOpa3oBaHms

Brnanenne cucremMoil XMMUYECKMX 3HAaHUM M YMEHHE NPUMEHSTH
CUCTEMY XUMUYECKUX 3HAHHUM, KOTOpask BKIIOYAET:

2.1

Ba)XHEHIINE XMMUYCCKUE TIIOHATHS: XHMHUYECKHHA SIIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJJHOPOJIHAsE CMECh, OTHOCHTEIIbHBIC AaTOMHAas M MOJICKYJISIpHAas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIPHBIN
00bEM, OKCHJI, KHUCIOTa, OCHOBAaHHE, COJb (CpemHssl), XUMHYCCKas
peaknusi, pPeakiMd COCIMHEHHS, PEAKIUH pPAa3JI0KCHUS, pPEaKIHu
3aMeIleHUs, PEaKIMK OOMeHa, TerIoBOM A (EKT peakuuu, dK30- U
SHJIOTEPMHUYECKUE PEaKIMU, PACTBOpP, MAcCOBas JOJsI XUMHUYECKOTO
JJIEMEHTA B COCAMHEHUH, MAacCOBast J0JISl U TIPOLICHTHAS! KOHIICHTPALUS
BEILIECTBA B PACTBOPE, PO aTOMA, AIICKTPOHHBIN CJIOM aToMa, aTOMHasl
opOuTanb, paauyc aToma, BaJCHTHOCTb, CTEIICHb OKHCJICHUS,
XUMHUYECKas CBSI3b, AIEKTPOOTPHULIATESIIBHOCTB, MOJISIPHAS U HETOJIIPHAS
KOBAJICHTHAasE  CBs3b, HMOHHAs  CBSI3b, METAIMYECKAs  CBS3b,
KpHCTAJUIMYECKas pemeérka (aroMHas, WOHHAs, MeETaJUIM4ecKasi,
MOJICKYJISIpDHAsl), MOH, KAaTHOH, aHWOH, AJIEKTPOJIHMT M HEJICKTPOJIHT,
AJIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pPEaKIMd HOHHOrO OOMCHa,
OKUCITUTENTFHO-BOCCTAHOBUTENBHBIE ~ PEAKIMHM,  OKUCIUTENIh |
BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBICHHME, DIIEKTPOJIHU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peaKIuH,
CKOpOCTh XUMHYECKOW peakimu, karanmzarop, IIJIK, xoppo3sus
METAJUIOB, CILIABbI

2.2

OCHOBOIIOJIAralollMe 3aKOHbl XHMMHUHM: 3aKOH COXPaHEHHs MaccChl,
nepuoanueckuid 3akoH JI.M. MeHnngeneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTrajJpo
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2.3

TEOPHUH XUMHH: aTOMHO-MOJIEKYIISIpHas TEOPHSL, TEOpHUs
3JIEKTPOJIUTUYECKON AUCCOMALINT

Brnagenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOIIECH:

3.1

YMEHHE MTPaBUIIbHO UCIOJIb30BaTh U3yUEHHbIE BEIIECTBA U MAaTEpUaIbl
(B TOM uHuClle MHHEpaJbHblE YAOOpEHHUs, METaibl M CIUJIaBbl,
NPOAYKTHl TEPepabOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrnig, mpupoJHOro rasa, HeTH) B OBITY, CEJIbCKOM XO34HCTBE, Ha
NPOM3BOJICTBE W TOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIs OpraHu3Ma 4YeloBeKa; yMEHUE IPOrHO3UPOBaTh BIMSIHUE BEILIECTB
U XUMHUYECKUX IPOLECCOB HAa OPraHU3M 4YEJIOBEKAa U OKPYKAIOIIYIO

MIPUPOJHYIO CPEY

3.2

YMEHUE WHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSIMHU JPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IUYHBIMU MCTOYHHKAMU HHMOpMaLuu
o XUMHMM (HayyHass M Hay4yHO-TIOMYJIsIpHas JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHMBHO OIICHWBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
MpEeBpaIIeHUs X W  MPaKTUYECKOM  TPUMEHEHWH U  yMEHHUE
WCII0JIb30BaTh €€ s pelieHus yaueOHO-TI03HaBaTeIbHbIX 33124

Bnagenue ocHoBaMM MOHSATHMHOIO ammapara ¥ CHMBOJMYECKOTO
A3bIKa XUMUU JJI COCTaBJIEHUS (HOPMYST HEOPraHMYECKHUX BEIIECTB,
YpPaBHEHUM  XMMHYECKMX  pEaKIUH; OCHOBAMM  XUMHYECKOH
Homenkiatypsl (ITUPAC u TpuBnaiibHOMN)

YMeHne oOBSICHATH CBSI3b TOJIOKECHHS djemMeHTa B Ilepmomnueckoii
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sjapa, oOIiee Yucio
9JICKTPOHOB), pacHpeleeHUEM DIIEKTPOHOB TI0 SHEPreTHYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KT U KaJIbIUS

[IpencraBinenre 0  MEPUOJUYECKONM  3aBUCHMOCTH  CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIBHOCTH),
OPOCTBIX U CJOXHBIX BEHIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuomuueckoir cucreme (B MalblX MEpUOAaX M TJIABHBIX
MOJArPYIIAX) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa

Ymenue knaccuuuupoBarb:

7.1

XUMHNYCCKHUEC JICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIIMHU

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJIICHUA XUMHWYCCKUX 3JICMCHTOB, 3apsn
HOHa

8.2

BUJI XHMHUYECKOM CBSI3M U THII KpHCTaHHH‘ICCKOﬁ CTPYKTYPBI B
COCAUMHCHUAX

8.3

XapaKTEp CPEAbl B BOAHBIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIIUTCIIb U BOCCTAHOBHUTCIIb

YmMmenue XapaKTCpru30BaTh (I)I/I3I/I‘{CCKI/IC U XMMHYECKHUE CBOMCTBA:

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,
KpeMHUH, a3oT, docdop, cepa, XJIOp, HATpuH, Kalud, MarHuii,
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KaJIbIIUH, ATFOMUHHH, JKEJI€30)

CJIOKHBIX BEILECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpPOB (BOJA,
aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHIBI U THUIPOKCH]IBI
metamioB |-IIA rpynn, amomunus, meau (Il), nunka, xeneza (Il u

9.2 [11), oxcuaer yraepona (I u V), kxpemuust (1V), azora u dpochopa (111
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,
(docdopHas, yrojapHas, KpeMHHEBAsI KHCIIOTA U UX COJIH)
MPOTHO3UPOBAaTh W  XapaKTePU30BaTh CBOWCTBA  BEHISCTB B
93 3aBUCHUMOCTH OT WX COCTaBa W CTPOCHHUS, NMPUMCHEHUE BEIICCTB B
' 3aBUCHMOCTH OT MX CBOWCTB, BO3MOXHOCTh MPOTCKAHMS XUMUICCKHIX
MIPEBPAMIECHUHN B PA3ITHIHBIX YCIOBUIX
10 YMeHue COCTaBIATh MOJICKYIIIPHBIC U HOHHBIC YPABHCHUS PEAKIIHA, B
TOM YHCJIIE:
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX ~XUMHUYECKAE CBOWCTBA W3YyYCHHBIX KJIACCOB
(Tpyrim) HEOPraHMYECKUX BEIIECTB
10.4 MTOATBEPIKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHre BBIUUCIIATE (TPOBOIUTH PacU&Thl):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO ¥ MOJIAPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJTFO XHMHYECKOTO JIEMEHTA B COCTUHCHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra30B
11.4 M0 YpaBHEHUSM XHMHYECKHUX PEAKIUH M HAXOJUTh KOJIMYECTBO
BEIIECTBa, 00bEM M MAcCy PEareHTOB WM MTPOIYKTOB PEAKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJAaMH  HAydyHOTO TO3HaHus  (HaOIIOJcHUE,
121 U3MEPEHHE, SKCTIEPUMEHT, MOJICTTUPOBAHHKE) ITPH U3YYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUH; yMeHHe chopMynmupoBare mpobiemMy u
MIPEUIOKUTH ITYTH €€ pereHuUs
129 0e3omacHOi paboOThl C XUMHUYECKUMH BEIIECTBAMH, XHUMHYECKOM
MoCy10¥ 1 1a00paTOpHBIM 000PYIOBAHHEM
MpaBUJIaMH 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TIOBCEHEBHOM YKW3HM, IPABUJIaMH MTOBEJICHUS B IEJIIX COCPEKCHUS
123 3I0POBbSI M OKpYXKAIOUIel MPHUPOAHON Cpelbl; MOHHMaHuE Bpeaa
(omacHOCTH) BO3JCUCTBUS HA JKHMBBIC OPraHU3Mbl OIMPEICIEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHUS U MPEAOTBPALICHUS HUX BPEAHOTO
BO3JCHCTBUSI
13 Hanvnune mpakTH4eCKHX HABBIKOB TUTAHUPOBAHUSI U OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
W3Y4YEeHUE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE
13.1 ¢  GuU3MYECKUMHU M XUMHUYECKHUMH  SIBICHUSIMU;  OIIBITHI,
WUTIOCTPUPYIOIIKNE MPU3HAKH NMPOTEKAHUS XUMHUECKUX peakiui
13.2 H3yueHHe crocoO0B paziesieHus cMece
133 MOJIy4eHHE KHCIOpOoJa W H3YYeHHE €ero CBOWCTB; MOJy4YEHUE

BOJOpOaa U MU3YUCHHUC CTO CBOﬁCTB; IMOJIYYCHUC YTJICKHCIIOTO I'a3da U
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HU3YUCHHUC CTO CBOﬁCTB; MOJIY4YCHHUC aMMHAKa U U3YUCHHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAcCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHUE WHJIMKAaTOPOB (Jrakmyca, METUJIOpaHIKa u
(denondranenna) s ompeAeNeHUS XapakTepa cpeibl B PacTBOPax
KHUCJIOT U LIe04Yei

13.6

WCCIICIOBAHUE U ONUCAHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJICUCTBHS KHUCIOT C METaJUIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAHUSAMHM, COJISIMU; IIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHWM;
BBITECHEHHE OJHOrO MeETajla JpyruM W3  pacTBopa  COJH;
uccneaoBaHue aM(OTEpHBIX CBOMCTB THAPOKCUIOB ATIOMHHHS |
IMHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIE KJIaCcChl
HEOPraHUYECKUX COCIIMHEHUI,; «INEKTPOIUTUYECKAS
mucconuanussy;, «BaxHeWme HeMETamiabl W WX COCIUHCHHUSY,
«BasxkHeHe MeTaluTbl ¥ UX COSTMHEHM S

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIOIIHE  TPU3HAKU
MPOTEKaHMsI PEaKIii MOHHOTO OOMEHa;, KaueCTBEHHBIC pPEaKIuh Ha
MPHUCYTCTBYIOIIME B BOTHBIX PAcTBOPax HOHBI: XJIOPHI-, OpOMUI-,
noaun-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCU-HOHBI, KATHOHBl aMMOHUSI, MarHusi, KJIbLUs, ATFOMUAHUS,
xenesa (2+) u xkenesa (3+), memu (2+), mUHKA

14

VYMmenue:

14.1

MPECTaBIATh pe3yiabTaThl AKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpaUKOB W TaOMMI] U BBISBIATH SMIUPHUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCXKAY pPCalbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMHU
SABJIICHHUAMUA U IIponecCaMu, IMPOUCXOAAINIMMU B MAKPO- U MUKPOMHUPE,
OOBACHATH IIPUYIKUHBI MHOFOO6pa3I/IH BCHICCTB
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HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

1.1

Uucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI W MOJICKYIJIBI. Xumunueckue osiaeMeHTBl. CHMBOJIBI  XMMHYECKHX
OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumndeckas popmyra. BanreHTHOCTh aTOMOB XUMHUYECKHUX 371eMEHTOB. CTEneHb
OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAsS aTOMHAs Macca.
OtHocHTEILHAS MOJICKYJIApHasd macca. MaccoBast 10JIs1 XUMHYECKOI0 dJIEMCHTA
B COCIMHCHUH

1.5

KonmuuectBo BemectBa. Monb. MomsipHass mMacca. MoJspHBIM 00bEM Ta3oB.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

@u3nuecKkue U XUMUYECKHE SIBJIICHUSA. XUMUYECKas Peakuus U €€ IMpU3HAKH.
3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKHE YPAaBHEHUS

[Iepnognueckuit 3akoH n Ilepuonnmueckas cHcTeMa XUMHUYECKHX SJIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepnognueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKUX 3eMeHToB [[.1.
MenneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICIT TOPSAKOBOIO HOMEPA,
HOMEPOB MEPHUOJA U TPYIIIBI AJIEMEHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX siaep. M3otombl. DnekTpoHsl. CTpoeHne
JNIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XUMHYECKHX JIIEMEHTOB
[Tepuomnueckoit cucremsl JI.1. Mennaeneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKHX 3JIE€MEHTOB MEPBbIX TPEX
NEepUOJIOB, Kanus, KajJblUs (paauyca aToOMOB, 3JIEKTPOOTPULIATEIHHOCTH,
METAJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HMX COCIUHEHHH B
COOTBETCTBUU C TIOJIOKEHUEM »siieMeHTOoB B I[lepuomgnueckoit cucreme u
CTPOEHUEM HX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHass (HOJisipHasT M HEMOJIAPHAsl)  CBSI3b.
DNEeKTPOOTPULIATEIPHOCT ~ XUMUYECKHMX  dJJIeMeHTOB.  MoHHas  CBs3b.
Mertannnueckas CBS3b

3.2

Tunel KpucCTaUIMYECKUX pPEMETOK (aTOMHAas, WOHHAs, MeTajuInyecKas),
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH U BUIA
XMUMHUYECKOH CBSI3U

Baxueitmme OpeaACTaBUTCIM HCOPraHNMYCCKUX BCHICCTB. Hemeramner u ux
CO€OUHEHMS. MeTaibl U UX COSIMHEHUS

4.1

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX COEIWHEHUH: OKCHJIOB
(coneobpasyroriue: OCHOBHBIE, KHUCIJIOTHBIE, am(poTepHbIEC) u
HecolieoOpa3yrolre; OCHOBaHUN (UIENOYM W HEPAcCTBOPUMBIE OCHOBAHUS);
KACIOT (KUCIOpOACOAepkKamrue ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@u3znyeckue U XUMHUYECKHE CBOWCTBA MPOCTHIX  BEIECTB-HEMETAJJIOB!
BOJIOPO/Ia, XJIOPa, KUCIOPOJIa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS
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4.3

@u3nyecKkue M XUMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB-METAIIOB: JIMTHS,
HaTpHsl, Kajlus, MarHus U KajiblMs, aJlOMUHUS, XkKeje3a. DIEKTPOXUMUYECKUI
PsL HAIPSKEHUM METauIOB

4.4

dusnuecKkue ¥ XUMHYCCKHE CBOMCTBAa BOJOPOIHBIX COCAMHCHHH HEMETAJUIOB:
XJIOPOBOJIOPO/IA, CEPOBOJIOPOJIA, AMMHAKA

4.5

dusnyeckne U XMMHUYECKUE CBOWCTBA OKCHAOB Hemerawion: cepel (IV, VI),
azota(ll, IV, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuusi(1V). Ionydenue
OKCHJIOB HEMETAIUIOB

4.6

Xumnueckue cBoictBa okcunoB: MeTawioB |A-IIIA rpynn, nunka, mequ(ll) u
xeresa(ll, 11). TlonyueHne OKCHIOB METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUM M aM(OTEPHBIX THIPOKCUIOB (HA MpPUMEpPE
TUAPOKCHIOB QJIIOMUHUSA, >Kene3a, IuHKa). [lomydyeHue OCHOBaHHWN U
aM(OTEepPHBIX THAPOKCHUJIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, CepHOM, a30THOU, (pochopHOI, KpeMHHEBOHM, yrojbHOW. OcoObie
XUMHUYECKAE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOM M Aa30THOM KHCIIOT.
[Tonyyenue KkuciaoT

4.9

OO6mme XuMHUIECKHe CBOMCTBA cpeTHuX cosier. [lomydenue coeit

4.10

[Monyuenue, coOupaHuWe, pacro3HaBaHHE BOJOPOJA, KHUCIOPOIa, AMMHAKa,
YIJIEKUCIIOTO Ta3a B JabopaTopru

4.11

[Tonyuenne amMmMuaka, cepHOM M a30THOM KHMCIIOT B IPOMBINUIEHHOCTH. O0Imue
crocoObl NOJYYEHUsI METAJUIOB

4.12

I'enetnueckas CBSI3b MCXKOY KlIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHUUecKUX peakuuil Mo pa3IUYHbIM MPU3HAKAM: 110 YUCTY U
COCTaBY Y4YaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TeIoBoMy 3(ddexTy, Mo
W3MEHEHHIO CTENEHEeH OKUCIEHUS! XUMUYECKIX JIEMEHTOB

5.2

TennoBoit 3hHEeKT XUMUUYECKON PEeaKIuy, TEPMOXUMUYECKUE YPAaBHEHHS. DK30-
U DHJI0OTepMUYEcKHe peakiuu. TepMoXuMUYeCKUe YpaBHEHHUS

5.3

OKXHCITUTEIIFHOBOCCTAHOBHUTEIILHEIC pPEaKknuu. OKHCIUTEIN U BOCCTAHOBUTEIH.
Hpoueccm OKHUCJICHUA U BOCCTaHOBJICHUA. :‘)HCKTpOHHBIﬁ OanaHC
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pE€aKknuun

5.4

Teopm{ BHGKTpOHHTquCKOﬁ Jucconnalnmnu. KaTI/IOHBI, AHHNOHBI. BHCKTpOJ'II/ITBI u
HCOJICKTPOJIMTEI. CuipHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconuanumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBus IIPOTCKAHUA peaKHHﬁ HMOHHOI'O O6MCHa,
IIOJIHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHU S peaKHHﬁ

XuMus 1 OKpYyXKaromas cpeaa

6.1

BemectBa u MaTc¢puajibl B HOBCCHHCBHOﬁ J)KU3HU 4eJloBeka. besomacHoe
HUCIIOJIb30BAHUEC BCIHICCTB M XHUMHUYCCKHX peaKLII/Iﬁ B na6opaTopHH u 6BITy.
HepBaﬂ IIOMOIIb TP XUMHUYCCKUX 0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKaromied cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JlyXa U BOJOEMOB), CIIOCOOBI €r0o MPeIO0TBPAIECHHS
[IpenenpHass momyctumas kouneHtpaius BemectB (IIJK). Pomp xumuum B
pEIIEHWH DJKOJIOTUYECKUX TMpoOieM. YculleHHe MapHUKOBOTO J(dekTa,
pa3pylIeHUE 030HOBOIO CJIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHHS U UX COEIUHEHUH B
ObITY, MEAWIIMHE, MPOMBIIUICHHOCTH WU CelbCKOM XossiictBe. IlpumeHeHue
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METAJUIOB M CIUIaBOB (CTaslb, YYyr'yH, IIOPAJIOMUHHHA, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coeauHeHuil. [ToHaTue o KOppo3uu MeTalioB, OCHOBHBIE
crocoOBbI 3aIIUTHI KX OT KOPPO3HUHU

[IpuponHble HCTOYHUKU YIIIEBOAOPOAOB (Yrojib, NPHPOIHBIA Ta3, HEPTh),

6.4 POIYKTHI MX TiepepaboTKu (OCH3MH), MX POJIb B OBITY M MPOMBIIIUICHHOCTH
[lepBoHavanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yriieposia (MeTaH, 3TaH, STWIEH, alleTUIIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[onsiTre 0 OMOTOTUYECKN BaKHBIX BELIECTBAX: JKUpaX, OCNKaX, yriaeBoaax — U HX
POJIM B 5KHU3HU YEJIOBEKA

7 Pacuérnr:

7.1 1o popMynaM XUMUYECKUX COETMHEHUN

7.2 Macchl (MaccoBOI) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKUM YPAaBHEHUSIM
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

1. O. C. I'abpuensn, U. I'. Octpoymos, C.A. CnankoB. Xumus. 8 kinacc. YueOHuk. ba3zoBbiii
ypoBeHb. Mocksa, «IIpocBenienuer», 2024r

2..0. C. T'abpuensn, U. I'. OctpoymoB, C.A. CrnankoB. Xumus. 9 kinacc. YueOHuk. bazossiii
ypoBeHb. Mocksa, «IIpocBemienuer», 2024r

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

1. Meroanueckoe nocoo6ue. 8 kiacc (aBropsl O. C. I'adpuensn, U. I'. Octpoymos, t- ¢ A.
Cnankos).

2. Ilporpamma Kypca Xumuu i 8-9 kiaccoB 001ieo0pa3zoBaTeabHbIX yupexaeHuit (aBTopsl O.
C. l'abpuensu, K I'. Octpoymos, C. A. Cnankos).

3. Xumus B TecTax, 3a1a4ax 1 ynpaxHeHusx. 8 kinacc (aBtopsl O. C. ['abpuensy, u. B.
Tpury6uak).

4. Metoaudeckoe nocodue. 9 kimacc (aBropsl O. C. I'abpuensn, K I'. Octpoymos, C. A.
CrnanxoB).

5. Ilporpamma kypca xumuu A 8-9 kiaaccoB 0011e00pa3oBaTeNbHbIX YUpeKAeHUN (aBTOPHI
O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos).

6. Xumus B TecTax, 3aaadax u ynpaxHeHusx. 9 kmacc (aBtopsr O.C. ['abpuensH, u. B.
Tpury6uak).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
* [Iepuonyeckas cucreMa XUMHUYECKUX IEMEHTOB. VICTOpHS OTKPBITUS SIIEMEHTOB U
MIPOMCXOXKICHNUE UX Ha3BaHU, onrcaHne (GU3HUECKUX U XUMHUYECKUX CBOWCTB
(https://multiurok.ru/all-
goto/?url=http://www.jergym.hiedu.cz/~canovm/vyhledav/variarity/rusko2.html)

* XuMus U1 BceX. DIIEKTPOHHBIN CIIPAaBOYHUK 32 MOJHBIN KypC XUMUU
(http://www.informika.ru/text/database/chemy/START .html

* PDIII — Poccwuiickas snexkrponnas mikoua (https://fg.resh.edu.ru/) 65

* [Topran LECTA (https://lecta.rosuchebnik.ru)

* [Ipe3enTanuu K ypokam ¥ BHEKJIACCHBIM MEPOTIPUATHSIM, XUMUS
(http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html)

» WebElements: onnaitn-cripaBounuk xumuueckux snementon (http://webelements.narod.ru/)
* OTkpoIThIN OaHk 3amanuii OI'D OUIIN (https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge)
«Xumunueckasoubnmmoreka (Chemistry-chemists.com)

* CnpaBouynuk (XuMuK.ru) « YPOK.PO (ypox.pd)

* Mup xumuu. Hekotopblie HanpaBieHUs XUMUYECKON HAyKU: 0011as XapakTepucTrka. OmbIThI,
Tabauipel. Benmukue xumukn: roasl xxusau (http://www.chemistry.narod.ru/)

» Xumunueckuii cnpaBounuk (http://tehtab.ru/Guide/GuideChemistry/)

*O0pa30BaTeIbHbBIN CAlT AT MIKOJIBHUKOB «XuMus» (Www.hemi.wallst.ru)
*Xumuueckasouomuoreka (Chemistry-chemists.com)

* OTKpBITHIN OaHK 3a/1aHUM JJIs1 OIICHKU €CTeCTBEHHOHAYUYHOU rpaMoTHOCTH (7-9 Kiacchl)
(https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti)

* DIIEeKTPOHHBIH )KypHaT « XUMHKH U XuMus» (WWW.chemistry-chemists.com)

* Buneoypoxu no xumun, 7-11 i (http://mriya-urok.com/categories/himiya/)

* [Ipe3eHTanuu K ypokam ¥ BHEKJIACCHBIM MEPOTIPUATHSIM, XUMUS
(http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html)
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* EcrecTBeHHO-Hay4HbI€ dKCIIepUMEHTHI: xumus. Kosuteknusa Poccuniickoro
obrreoOpaszoBarenbHoro nmopraina (http://experiment.edu.ru)

» Chemnet - noptan pyHIaMeHTaAIBHOTO XUMHUECKOTO 00pa3oBanus Poccuu
(http://www.chemnet.ru) « OGmas U HeopraHMuYecKas XUMHS: 4acTh 2. MaTepuabl 1o
HEOPraHUYeCKOM XMMHUU IS YUAIIUXCS CHEIMATH3UPOBAHHBIX XUMHUKO -ONOJIOTHIECKUX
KJIACCOB: OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COCTMHEHNM, MX CBOMCTBA U CIIOCOOBI
nonyuenus. (http:/lib.inorg.chem.msu.ru/tutorials/korenev/2.doc) 66

* 3anuMmartenbHas xumus (https://www.alto-lab.ru)

* [Toctrayka. Xumus (https://postnauka.ru/themes/chemistry)

* OCHOBBI XUMHH: 00Pa30BaTEIBbHBINA CAUT /ISl ITKOJILHUKOB U CTY/ICHTOB
(http://www.hemi.nsu.ru ) *SKYSMART (https://skysmart.ru/)
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