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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbpHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOQ, a Takxe Ha OCHOBE (heepanbHOI padboyeil mporpaMMbl BOCIIUTAHUS
U ¢ yd4éTOM KOHIICNIMK TIPETOoaBaHus y4eOHOTO TMpeaMeTa «XHUMHS» B
oOpazoBaTenbHbIX opranuzanusx Poccuiickoit denepaimm.

[Iporpamma mo XuMuUM Ma€T MPEACTABICHHE O IENSIX, OOIIEH CTpaTeruu
OoOy4eHHs, BOCHHUTAHUS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMeTa,  yCTaHaBIMBAaeT  oOs3aTeNbHOE  TPEIMETHOE  COfeprKaHue,
IpeIyCMaTpUBaeT paclpeelieHne €ro Mo KiaccaM W CTPYKTYpHUPOBaHHE TI0
paznenaM M TeMaM MPOrpaMMbl IO XHMHUH, OMNPENEseT KOJWYECTBEHHbBIE U
KaueCTBEHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUS XHUMHU C Yy4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro TIpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00yYarolUXCsi, OINpeAeNseT BO3MOXHOCTH IMpeAMeTa IS
peanuzanuyu TpeOOBaHUM K pe3ysbTaTaM OCBOSHHsSI OCHOBHOM oOpa3oBaTebHOMN
IporpaMMbl Ha ypOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHus, a TaK)Ke TpeOOBaHM K
pe3ynbTaTam OOy4eHHs] XUMHUH Ha YPOBHE IeJIel U3yUYeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHOW JEATEILHOCTH OO0YyYarolerocs MO OCBOCHHIO
y4eOHOI0 CO/IepKAHUSI.

3HaHWE XHUMHH CIIYKUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHHUS
oOyuJaroIerocsi, ero MpeaCTaBICHUN O MaTepHalbHOM EIUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (GOPMHUPYEMbIE XUMHUEH TPEICTABICHHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrud U 00 SBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEHICHUs TI00albHbIX
npo0JeM YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPTreTUUECKOM,
MUIIEBON U KOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 3APaBOOXPAHECHHUS.

N3yuenne xumuu:

CIOCOOCTBYeT  peanu3allid  BO3MOXHOCTEH Ui CaMOpa3BUTUS U
dbopMHpoOBaHUSs KYJIbTYPbl JUYHOCTH, €€ 001Iel U (yHKIUOHATBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBINIJICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaronuMxcsi, HABBIKOB WX CAMOCTOSTEIHHOW Y4EOHOW NESATEIbHOCTH,
OKCIICPUMCHTAILHBIX M HCCICIOBATEIbCKAX YMEHHM, HEOOXOIWMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHAITBHON JEATEIHHOCTH;

3HAKOMUT CO CHENU(UKON HaydHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
I[EJI0OCTHOTO B3TJIsA/Ia HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHNUN €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YJarOIITNXCS;



CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHUYECKOE
o0Opa3oBaHKe 00yYarOIIUXCSI.

JlaHHbBIC HaIpaBJICHUS B OOYYEHHHM XHMHH OOECIICUMBAIOTCS CHEHHU(PUKON
COJIEp’KaHUsl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBJISETCS  MEJarormuecKu
aJIalTHPOBAHHBIM OTpa)KEHHEM 0a30BOM HAYKU XMMHUU Ha OMPEEeIEHHOM JTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHME OOYYaIOIIMMHCS CHCTEMbl NEPBOHAYAIBHBIX MOHSATUNA XMMHH, OCHOB
HEOPraHUYECKOW XHUMHUU U HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TMOHSITUN
OPraHu4YeCKON XUMHH.

CTpykTypa coaepaHUs MPOrpaMMbl MO0 XUMHH Cc(OpMUpOBaHA Ha OCHOBE
CUCTEMHOro mnoaxoza K €€ mzydeHuro. CoaepKaHue CKIQAbIBAETCS W3 CUCTEMBI
MOHATHN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiun. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEA0BATEIBLHOIO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOIo ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XWMUHU;

— YYEHHS O CTPOCHUHM aTOMa U XUMHUYECKOU CBA3U;

— TMpelCcTaBleHUW 00 AIEKTPOJUTUYECKOM JIMCCOLMALMKM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K APYTOMY, BBITONHSS PYHKIIUU OOBSICHEHHS U MPOTHO3UPOBAHMS CBOMCTB,
CTPOCHUS U BO3MOXXHOCTEH MPAKTUUYECKOI0 MPUMEHEHHUS U MOJTYYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIHOCOOCTBYEeT  (POPMUPOBAHUIO
MPEACTABIICHHS O XUMUYECKOW COCTABIISIIOLIEH HAYYHON KapTHUHBI MUpPA B JIOTUKE
€€ CUCTEeMHOM MPUPO/IbI, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU W3
paHee M3YYEHHBIX y4eOHBIX mpeameToB: «Oxpyxarommii mup», «buonorums. 5-7
KJ1accb» U «Pu3uka. 7 Kiaace».

[Ipy wu3yyeHHH XUMHH TPOUCXOAUT (OPMHUPOBAHME 3HAHWM OCHOB
XUMHUUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOIO0 €CTECTBO3HAHUSA, MPAKTUYECKOU
JEATEeIbHOCTH YeJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. 3agada
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, MTOHATUH, 3aKOHOB U TEOPETUUYECKUX TTOJIOKEHUHN, JOCTYITHBIX
000011IeHNIT MHUPOBO33PEHUECKOT0 XapakTepa, A3blKa HAyKH, B NMPUOOIIEHUH K



HAyYHBIM METOJIaM MO3HAHUS TIPU U3YYCHHUH BEIIECTB M XUMUICCKUX PEaKIUH, B
GbopMHPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHUN U UX PUMEHEHUH B YUEOHO-
MO3HABATENILHON U yU4eOHO-UCCIIeIOBATENHCKOM JACSITEIIBHOCTHA, OCBOCHUH MPABUII
0e301acHOro oOpalieHusl ¢ BEIeCTBaMU B MIOBCEAHEBHOM KU3HHU.

[Tpu n3yvyeHNM XUMHUHM Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHUs BaXKHOE
3HaYEHUE MPUOOPEITN TaKUe 1ETH, KaK:

— (dopmupoBaHHE HHTEIJIEKTYadIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIHPHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HHU;

— HampaBJICHHOCTh OOy4YeHUST HA  CHCTEMAaTHYECKOE MPUOOIICHUE
OOy4JaronmMxcsi K CaMOCTOATEILHON TO3HABATEILHON JEATEeIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUS, (POPMUPYIOIIUM MOTHUBAIIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrnieyeHre yCiaoBUM, CIIOCOOCTBYIOMMX MPUOOPETECHUIO O0YyYaIOIIIUMHUCS
OTbITA PAa3HOOOPA3HON NEATEIHHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHIIMI), UMEIOIIUX YHUBEPCAILHOEC 3HAUCHHUE IS
Pa3IMYHBIX BUJIOB JIEATEIHHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBPHOW W €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY>KaroIlIero MUpa, UCTONb3ysl 3HAHUS W OMbIT, MOJYYCHHBIE MPU H3yUYECHUU
XUMUH, TPUMEHSTh UX MPU PEIICHUH MPOOJIeM B IIOBCETHEBHOM KU3HU U TPYA0BOU
NeSTeTLHOCTH,

— (QopmupoBaHne y OOydYaromuXcsi TYMaHUCTHYECKHMX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYCCKU
1eJIeCO00pa3HOro TOBEACHUA B OBITY M TPYAOBOM JEATENHHOCTH B IENSIX
COXPaHEHHS CBOETO 37I0POBBS 1 OKPYIKAIOIIEH IPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYCCKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(WIIS M HAIMPaBICHHOCTH TATbHEHUIIETO
oOy4eHus.

OO01m1ee 9yuciI0 YacoB, OTBEIEHHBIX JIJIST U3YUCHUS XMMUHU HA YPOBHE OCHOBHOTO
obmero oOpasoBanwmsi, cocTaBisieT 136 uwacoB: B 8 kiacce — 68 yacoB (2 daca B
HeJenro), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHble XUMHYECKHE TOHATHUS

[Ipenmer xumuu. Poib XUMuU B )KU3HU YETI0BEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTtBa. DuU3MUECKUE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsITHE O MeToAaxX MO3HAHWUA B XUMHHU. YHCThIE BEIIECTBA M CMECH.
Crioco0nlI pa3jieneHus cMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CloKHbBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas hopmysa. BaaeHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAsA Macca. MaccoBasi 10J11 XUMHYECKOTO PJIEMEHTA B COEAUHEHUH.

KommuecTBo BeniectBa. Mosb. MoisipHast macca. B3auMocCBsI3bp KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWMHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCUHEHUN.

PuU3NYECKUE U XUMUYECKUE SIBJICHUA. XUMUYECKasi PEaKIUs U €€ MPU3HAKH.
3aKOH COXpAaHEHHUs MacChl BEIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHECHMUS, PA3IOKCHHUS, 3aMeIeHuUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJIOH, MpaBUiIaMHi pabOThI B 1abOpaTOpuu U
npuémamu oOpanieHus ¢ 1adopaTopHbIM 000PYAOBaHUEM, U3YUEHHUE U ONTUCAHKE
bu3nueckux CBOMCTB O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
busndeckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pPacCTUpPAHHE caxapa B CTYyIKe,
KUIIEHUE W KOHJICHCAIUs BOJIbI) U XMMHYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCTIOTON) SIBICHUI, HAOII0ACHUE U
OMKMCAHUE TMPU3HAKOB NMPOTEKAHUS XUMHUYECKUX peakuuil (pas3iokeHue caxapa,
B3aMMOJICCTBUE CEPHON KHCJIOTHI C XJOPUIOM Oapusi, pas3lioKEHUE THUIPOKCHUIA
menu (II) mpu HarpeBaHuu, B3auMoJIeCTBUE Keje3a ¢ pactBopoM coiu meau (II),
W3YYEHUE CTIOCOOOB pa3/elieHHus CMEeCel: ¢ MOMOIINBI0 MarHuta, (UILTPOBAHHE,
BbINIapUBaHUE, AUCTHILISALMSA, XpoMaTorpadusi, MpoBeJeHNE OYUCTKU OBApPEHHON
COJIM, HaONIOJIEHUE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJEIEH MOJIEKYI
(IIapOCTEePIKHEBBIX ).

Baxneuiue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kucnopong — 3neMEHT U MpoCToe
BelecTBo. Haxoknenuwe kuciopoja B TpUpoje, (DU3MYECKUE U XUMHUYECKHE
cBoiictBa (peakumu ropeHus). Oxcuapl. [lpumenenue kucmopoma. CrocoOb
MOJIYYCHHUS] KHUCJIOpOJa B Ja0opatopud U MOpoMblluieHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — aJuIOTPOIHAsE MOIU(UKAIUS KHUCIOPO/Ia.



TernoBod »hdexT XUMHUUYECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJICHUE MapHUKOBOTO 3P heKTa, pa3pylIeHHe 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocTtoe BemecTBo. Haxoxaenue Bogopoia B IpupoJe,
dbu3nYecKre U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CLIOCOObI TTosTyueHust. KucmoTsr
Y COJIU.

Mossipablit 00bEM Ta30B. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

dusnyeckre CBOWCTBA BOAbl. Boma kak pacTBoputenb. PacTBOpHI.
HacelllieHHbIE M HEHACBILIEHHBIE PAacTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10Jis1 BEIIECTBA B PaCTBOpE. XUMUYECKUE CBOMCTBA BOJIbl. OCHOBaHMUSI.
Ponb pacTBOpOB B IpUPOAE U B KU3HU UesoBeKa. KpyroBopot Bo/bl B MpUPO/IE.
3arpsi3HeHHe TpUPOIHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus Heoprannueckux coenuHeHuid. Oxkcuanl. Knaccudukamms
OKCUJIOB:  cojieoOpasyromiie  (OCHOBHBIE, KHCJIOTHBIE, aM@oOTepHbIe) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdyeckue U XUMUYECKHE
CBOMCTBA OKCHUJIOB. [lonmydyeHue okcuos.

OcunoBanusa. Kmaccudukanuss ocHOBaHHWM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHnknatypa ocHOBaHUM. PUZUYECKHME U XUMHYECKHUE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUU.

Kucnoter. Knaccudukanusa kucior. Homenkmarypa kucior. Ousnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psanm axktuBHOocTM metaimioB H. H. bekerosa.
[TosydyeHnue KUCIOT.

Comu. Homenknatypa conei. @U3NYECKUE M XMMHUYECKHE CBOWCTBA COJICH.
[Toyuenue coneu.

['eHeTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCUHEHUN.

Xumuueckuii Ixcnepumenm:

KauEeCTBEHHOE OIPEAEIECHUE COAEPKAHUS KUCIOPOJa B BO3AYyXE, ITOIYUYCHHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJECUCTBUS BEIIECTB C KHUCIOPOJAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHus TopeHus (Mmoxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUJIOB U OTUCAHUE
WX CBOWCTB, IOJy4YeHHE, COOMpAHHWE, pPACMO3HABAHWE W M3YYCHHE CBOWCTB
BOJI0po/ia (TOpeHue), B3auMoJIeUCTBHE BojIopoia ¢ okcuaoM meau (11) (BozmokHO
UCIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), HA0JIOIEHHE 00PA3I[0B BEIECTB KOJIUYECTBOM
1 Momb, HCCIEIOBaHWE OCOOEHHOCTEH pACTBOPEHHUS BEIIECTB C PA3TUIHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAaCCOBOW JIOJIEH
pacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBHE BOABI C MeTaulaMH (HATPUEM U
KaJbliieM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa31l0B HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKPACKH MHAUKATOPOB B pACTBOPAX KUCIIOT U IEITOYEN, U3YUEHUE B3aUMOICUCTBUS



okcuzna meau (I1) ¢ pacTBOpoM cepHOM KUCIIOTHI, KUCIOT C METalllaMH, PEeaKIHii
HEWUTpaIu3aluy, INOJYYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO
MeTajula IPYTUM U3 pacTBOPa COJIY, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxxHeuIme KJIacchl HEOPraHUYECKUX COCTMHEHUI.

Iepuonnyecknit 3akoH u Ilepuoamuyeckasi cucreMa XHMHYECKHX
iemeHToB /. WU. MengeaeeBa. CtpoeHue aroMoB. XHMHYECKAsl CBA3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBble TOMBITKM KJACCU(PUKAIMKA XUMUYECKHX 3JeMeHTOB. IloHsTHe o0
rpynnax CXOJHbBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METasllbl,
rajioreHbl, UHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yl0T aM(POTEPHBIE OKCUIbI
Y TUJIPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX IIEMEHTOB /I,
N. MenneneeBa. Kopotkonepuoanas u aiauHHornepruoaHas Gopmsl [lepuoanueckoit
cucteMbl xumuudeckux sneMmeHToB JI. M. Menpeneea. Ilepuoasl u rpymnisbl.
PU3NYECKUN CMBICII IIOPSAIKOBOTO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX sAnep. M3oTonsl. Dnexkrponsl. CTtpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB TMepBbIX 20 XUMHUYECKHX 3JEMEHTOB
[Tepuomunueckon cucremsl . M. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noJioxkeHuto B [lepuoanueckon cucreme /. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKHX 3JEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIIAM U IEPHUOJAM.

3nauenue [leproanueckoro 3akoHa u [leprnoan4eckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTHS HAaykh U npaktuku. [[. WM. MenneneeB — yd€HbI U
IPaKIaHUH.

Xumuueckass cBs3b. KoBasieHTHas (moJisipHas M HENOJSIpHas) CBSI3b.
DNEeKTpOOTPULATENBHOCTh XUMHUYECKHUX 31€MEHTOB. MIOHHAs CBSA3b.

Crenenp  okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNS U BOCCTaHOBIIEHUS. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3IOB BEIIECTB METAJUIOB M HEMETAUIOB, B3aWMOJCHUCTBHE
TUAPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT M WIEJNOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakifu pa3ioKEHUs,, COCTUHECHHUS).

Mescnpeomemmnbwie ceaszu

Peanmuszannss MeXNpEeAMETHBIX CBSI3€W NP W3YYEHHMM XMMHM B 8 Kilacce
OCYIIECTBIISIETCS 4YE€pe3 MCIOJNb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4HbIX
MOHSATHM, TAK U TTIOHSATHI, SIBISIOIINXCSI CACTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOI'0 IIUKJIA.



OO011e ecTeCTBeHHO-HAyYHbIC MTOHSATHS: HAYYHBIN (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, KilaccuduKaus, MEePUOJUYHOCTh, HAOII0EHNUE,
AKCHEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJIETb, SIBICHUE.

duznka: MaTepUsi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, H30TOIIBI,
pPaaroOaKTUBHOCTb, MOJIEKYJIA, JJICKTPUUYECKUIM 3aps]l, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3MYECKUE BEJIMYUHBI, €IUHUIIBI
U3MEPEHU, KOCMOC, TIAHETHI, 3BE3/1b1, COJIHIIE.

buosnorus: porocunrtes, apixanue, obrnocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPaAIIbI, TOPHBIE OPO/IbI, TOJIE3HBIC
HCKOMaeMbIe, TOTUIMBO, BOJHBIE PECYPCHI.

9 KITACC

BemecTBO M XMMHYeCKAs PeaKIus

ITepuoanueckuii 3akoH. [leproanueckas cucreMa XUMAYECKUX JIEMEHTOB /I,
N. MenneneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIUs, KAIBIUSA U UX COCAUHEHUM
B COOTBETCTBUM C TMOJIOKEHHUEM »dJIeMeHTOB B Ilepuonnueckoil cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBl XMMUYECKOW CBSI3H. THIBI KPUCTAILNIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT TUIIA KPUCTALIMYECKOU PEIIETKHA U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanys v HOMEHKIATypa HEOPTaHUYECKUX BEIICCTB. XUMHUYECCKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHN, TEHETUYECKas CBSI3b HEOPTaHNMYECKUX BEILIECTB.

Krnaccudukanys XuMUYeCKUX peakiui Mo pa3IMuHbIM IpU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIUX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, II0
W3MCHEHHUIO CTETIEHEH OKHCJICHUS XWMHYECKHX JJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). IK30- U SJHIOTEPMUUYECKUE PEaKIIuU, TEPMOXUMUYECKHE
YpaBHEHHSI.

[Tonsitue o ckopoctu xumudeckoil peakiuu. [lonstue o0 oOpaTUMbBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [[oHATHE O TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [ lonarue o karanuze. [loHATHE 0 XUMHYECKOM paBHOBECHH. DAKTOPBI,
BIIMSAIOLIIME HA CKOPOCTh XMMHUYECKOW PEAKUUMU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIBHOM ~ PEaKIUu. CocrtaBneHue  ypaBHEHUI

OKHUCJIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX pCaKHI/Iﬁ C HCIIOJIB30BaHHCM  MCTOAA
QJICKTPOHHOI'O OajaHca.



Teopus 37AEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHnoHbl. MeXaHu3M IUCCOLMAlMU BEUIECTB C Pa3IMYHBIMU BUAAMU
XUMHUecKoH cBsizu. Crenenpb Aucconuanui. CHIIbHbIE U cIa0ble 3JEKTPOIUTHI.

Peakuny nonHoro oOMeHa. Y cjioBusi IpOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IOJIHBIE W COKpPAIIEHHBIE HMOHHBIE YypaBHEHHUS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHHMI M COJIEH B CBETE MPEACTABICHUMN 00 DJIEKTPOTUTHIECKON TUCCOIUAIINU.
KauecTBeHHBIE peakMy Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAJUIOB MU HEMETAUIOB (rpadura M anmasa), CIOXKHBIX BEUIECTB
(x110pHuaa HATpHUsI), UCCIIEOBAHUE 3aBUCMOCTU CKOPOCTH XUMUYECKOU PeaKkiuu OT
BO3JCHCTBUS  pa3iMuYHbIX (PAKTOPOB, MCCIEIOBAHUE DJIEKTPOIPOBOJHOCTU
pPacTBOPOB BEILIECTB, IPOLECCA TUCCOLMALIUNN KUCIIOT, IeJI0ued U coei (BO3MOKHO
UCIOJIB30BaHUE BUIEO MATEPHUATIOB), MPOBEIEHUE OIBITOB, WIUTIOCTPUPYIOLINX
OpU3HAKKM TPOTEKAaHUS peakuuid HOHHOro oOMmeHa (oOpa3oBaHuE Ocajka,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMUI (FOpEeHUe, pEeakluu pasyIoKeHUs,
COCUHEHMS), pPACIO3HABAHME  HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEAKIMI HA MOHBI, PEIICHNE YKCIIEPUMEHTAIIBHBIX 3a1a4.

HeMeTauuibl M MX cOeIMHEHUS

OOmass xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTeNeHW OKucieHusd. CTpoeHue u (PU3MUECKHe CBOMICTBA IMPOCTHIX
BELIECTB — IaJIOTeHOB. XMMHUYECKHE CBOICTBA Ha ITpUMeEpE XJiopa (B3auMOIEUCTBHE
C MeTaJUlaMM, HEMeTajlaMu, Iuejaoyamu). Xiopoojopoa. ComsHas KHUCIOTa,
XMMHUYECKHME CBOMCTBA, IIOJNy4Y€HUE, TMpUMEHeHue. [lelicTBue Xyopa H
XJIOPOBOAOPO/Ia HA OPTaHU3M YeJNOBeKa. BaxxHeunmme Xa10puasl U UX HaXO0XKICHHUE B
IPUPOJE.

OOmas xapaktepuctuka 371eMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHune u (pu3MUecKHe CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJITOTPOIHBIE MOIU(DUKAIIMYA KHUCIOPOa
U ceppl. XUMHUYECKHe CBOiCTBa cepbl. CepoBOAOPOJ, CTpoeHHue, (pusmveckue u
XUMHUYECKHE CBOMCTBA. OKCHIBI cepbl Kak IPEACTABUTENM KHUCIOTHBIX OKCHJOB.
Cepnas kuciota, (pu3sndeckre 1 XMMHUYECKHE CBOMCTBA (00I1IMe KaK MPEeACTaBUTENS
KJlacca KHCIOT W crnenuduueckne). XUMUYECKUE PEaKIMH, JIeKAIIHe B OCHOBE
IIPOMBIIUIEHHOTO CIOCO00a MONy4eHUs! CEpHOW KHUCIOThL. lIpumeHeHue cepHoi
kucaoTbl. CojiM CEpHOM KHUCIIOTHI, KayeCTBEHHas peakuus Ha CyJb(dar-HuoH.
Haxoxzaenue cepbl M €€ COeNMHEHUH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpY>KaloIlIeW Cpelbl COCOUHEHUSIMH Cepbl (KUCIOTHBIE OKIU, 3arpsi3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHHUS.



OOmast xapakTepucTuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMS. A30T, pacnpOoCTpaHEHUE B NPUPOJE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopot a3ora B npupojie. AMMHaK, ero
bu3nuecKue 1 XMMHUYECKUE CBOMCTBA, OJyueHue U npuMeHenue. Cojiu aMMOHUS,
ux (pu3mUecKkre U XMMUYECKHe CBONCTBA, MpuMeHeHue. KaduecTBeHHas peakius Ha
MOHbl aMMOHUS. A30THas KUCJIOTa, €€ MoJyuyeHue, (pu3mueckue M XUMHUYECKue
CBOMCTBa (00mMe Kak TMpPEJACTAaBUTENs KJlacca KHUCIOT U CHerupUuYecKue).
Hcnonb3oBaHWe HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIIbHBIX YA0OPEHUH.
XHUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, amIoTpOmHbIE
monupukanuu pocdopa, puznueckue u xumudeckue cpoictBa. Oxcuna gochopa
(V) u docdopnas kucnora, GuU3MUECKUE M XUMHUUYECKHE CBOWCTBA, MOJyUYCHHE.
Hcnons3oBanue GpocdharoB B KaueCTBE MUHEPATIBHBIX YJI00pPEHUH.

Oo6mast xapaktepuctuka 3neMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHUS. YTIEPO, aNIOTPOIHbIE MOIU(DUKALIIH,
pacnpocTpaHEeHHUE B PUPOJE, PU3NUECKIEe U XUMUYECKHE CBOMCTBA. AcopOiusi.
KpyroBopor yrinepoma B mnpupoae. Okcuawl yriepona, ux ¢(U3HYECKUE U
XUMUYECKUE CBOMCTBA, [IEWCTBME HA JKUBBIE OPraHU3Mbl, IMOJIY4YEHUE U
MpUMEHEHHUE. DKOJIOTHYECKHE MpOoOJIeMbl, CBA3aHHbIE ¢ okcujoM yriepoaa (I1V),
rUnoTe3a Ta00aTbHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIH 3P ¢deKT. YToibHas
KHUCTIOTa M €€ COoiM, uX (pU3MUeckrue M XMMUYECKHUE CBOWCTBA, MOJIY4YEHHUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHAT-uoHbL. Mcnonb3oBaHue
KapOOHATOB B OBbITY, MEIULIMHE, IPOMBILIUIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavasibHBIEC TOHATHUSL 00 OPraHUYECKHUX BEIIECTBAX KAK O COSAMHEHUSIX
yraepojia (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TAHOJ, IITMUEPUH, YKCYCHAs KUCIIO0TA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, NPUPOIHBIA Ta3, HEPTD),
MPOAYKTHl UX TepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAaX: KUpaX, OeiKax, yriieBoJiax — U ux
pojii B JKM3HM 4YeEJOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTHHEHUIA.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YEHHE U
npumeHenue. CoequHenus: KpeMHuus B mpupoe. OOuue npencTaBieHust 00 OKCUe
kpeMHuus (IV) u kpemuueBoit kucinote. CUIMKAThI, X UCIIOJIB30BAHUE B OBITY, B
IIPOMBIIUICHHOCTH. Ba)KHEWIINE CTPOUTEIBHBIE MAaTE€pUalIbl: KEPAaMHUKA, CTEKIIO,
LEMEHT, OeToH, ene300eToH. I[lpobiembl 0€30MacCHOrO0  MCIOJIL30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI,
IPOBEJICHNE KaU€CTBEHHBIX PEAKIUil Ha XJIOPH/I-UOHBI i HAOIIOICHUE TTPU3HAKOB



WX TPOTEKAHMS, OIBIThI, OTpaKalIIHe (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
TQJIOTEHOB W WX COCJAMHEHWH (BO3MOXXHO HCIIOJIh30BAHHE BHUICOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3liaMH XJIOPUIOB (TaJOTeHUIOB), O3HAKOMIJICHHE C 00pa3IaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO MCIOJIB30BAHUE BUIECOMATEPHUAIIOB),
HaOJII0/IeHNE Tpoliecca OOyTIIMBaHUS caxapa MoJl JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIIOThI, U3yUYEeHNE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHUCIIOTHI,
MIPOBE/ICHNE KAaUECTBEHHOM peakIuu Ha CyIb(aT-uoH 1 HAOJI0ICHUE MPU3HAKA €€
MPOTEKaHUs, O3HAKOMJIEHUE C (PU3MYECKUMM CBOWCTBaMH a3oTa, (ochopa u ux
COeIMHEHUM (BO3MOXKHO MCITOJIb30BaHUE BUIEOMATEPHUAIIOB), 00Opa3liaMu a30THBIX
u (GochopHbIX yAOOpEHUH, MOIyuyeHHUEe, COOMpaHue, paclio3HABAHUE U HU3YUCHHUE
CBOMCTB aMMHaKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIHUA HA HOH aMMOHHUS U
dochar-uoH W U3yUYCHHE TPU3HAKOB HX TMPOTEKAHHS, B3aHUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HU3YYEHUE MOJENed KPUCTAUIMUYECKUX PpEmETOK anmasa,
rpaduta, QymiepeHa, Oo3HAKOMJIEHHE C MPOIECCOM aJCOpPOIMU PAaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM NPOTHUBOTra3a, IOJIyYEHHUE,
coOupaHue, pacro3HaBaHUE U U3YUCHUE CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEICHNE
KaueCTBEHHBIX PEaKIMi HA KapOOHAT U CUIIMKAT-UOHBI U U3yUYEHHE MTPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKUHWEW CUIMKATHOW IPOMBIIUICHHOCTH,
pelieHre AKCIEPUMEHTANIBHBIX 33/1ad Mo Teme «BakHeillne HeMeTalulbl U UX
COCIMHEHUS.

MeTaJsibl U MX COeIMHEHUS

OO01mast XxapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux TnonoxeHus B llepuomnyeckor cucreMe XUMHUYECKUX dieMeHToB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeETaIOB. Meraminyeckas CBA3b U
MeTaJIMYecKasi ~ KpUCTaJUIMYecKass  pemeTka.  DIEKTPOXUMHUYECKUU  psif
HanpspKeHUH MeTauioB. @U3nyecKre U XUMUYECKHe CBOMCTBa MeTaiioB. O01me
CHocOoObl ToNy4YeHus: MeTayioB. [loHATHE O KOPpPO3WM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTajdb, YyTYH, JIOPATIOMAHNNA, OpOH3a)
Y UX IPUMEHEHHE B OBITY U MTPOMBIIIICHHOCTH.

[[lenounbie meTamwibl: nojoxkeHue B Ilepuoguyeckoil cucTeMe XUMUYECKUX
anemeHtoB [[. 1. MenneneeBa, cTpoeHME HMX aTOMOB, HAaXOXKJICHHE B IPUPO/IE.
duznueckre 1 XUMUYECKHE CBOMCTBA (HA mpuMepe HaTpust v Kanusi). OKCUbl U
TUJAPOKCUIBI HATpusi W Kaius. [IpuMeHeHHe IIENOYHBIX METaNIOB MU HX
COEMHECHUMU.

[[lenoyHO3eMENbHBIE METAJUIBI MarHuii W KaJblMW: TIOJIOKEHUE B
ITepronnueckont cucreme xuMu4ueckux aeMeHToB . . MenaeneeBa, cTpoeHHe Ux
aTOMOB, HaX0XJIeHUE B rpupojae. Ouznueckue 1 XuMHUYECKUE CBOMCTBA MarHUs U



Kanblus. BaxkHeimme coequHeHns Kablus (OKCHI, TUAPOKCU]T, con). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEHUS!.

AmroMuHMIL: TIoJIoKeHUE B [leproanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. Pusnyueckue u
XUMHUUYECKHE CBOMCTBA altoMUHUS. AMMOTEpHBIE CBOMCTBA OKCUJIA U THIPOKCHIA
ATFOMHUHUSL.

Keneso: nonoxenue B llepuoanueckor cucteMe XUuMHIECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHME aTOMa, HaxXOXJAEHWE B mpupoac. Pu3nmyeckue Hu
XUMHUYECKUE CBOMCTBA kemne3a. OKcuabl, THIPOKCUIbI U conu xkenesa (II) u xeneza
(IIT), ux cocraB, CBOMCTBA U MOJTYUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB M CIUIABOB, WX (PU3NYECKUMHU
CBOMCTBAMH, M3yYEHHE PE3YyJIbTATOB KOPPO3UU  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJIbLIUSL W HATpUs C BOJOM (BO3MOYKHO HCHOJB30BAHUE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA T'OPEHMS KeJle3a B KHUCIOPOAE
(BO3MOXHO  HCIIOJIB30BAHME  BHUAECOMATEPUAJIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HA MOHBI: MarHus, KalblUs, aJJIOMUHMS, LIMHKA, sxere3a (1)
u xenesa (III), menu (II), HaGarOEHWE W ONMMCAHUE IPOIIECCOB OKpAITUBAHUS
IUITAMEHWM HWOHAMHU HaTpHsl, Kaausd W KajdblUud (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB T'MIPOKCHIA ATFOMUHUS U
TUAPOKCUIA IMHKA, PEIICHHE SKCIEPUMEHTANbHBIX 3a7ady mo Teme «Baxunelmme
METAJJIbI U KX COCTUHEHUS».

XUMHUSA U OKPY/KAKIIAs cpeaa

BemecTtBa n Marepuasisl B ITOBCEIHEBHOM KU3HM 4eJIOBEKa. be3omacHoe
WCIIOJIb30BAHNE BEIIECTB M XMMHUYCCKHX peakuuii B ObiTy. IlepBas momormis mpu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarouleh cpenbl (MpeaesibHasi TomycThuMast
KOHIIeHTpalus BemiecTs, gaiee — [IJIK). Ponbs XuMuu B peliieHU 3K0I0TUYECKUX
pooIieM.

Xumuueckuii IKCnepumenm:

u3y4yeHue oOpas3lioB MaTepuayioB (CTEKIIO, CIUIaBbl METAIJIOB, MOJIUMEPHbBIC
MaTepualbl).

Mescnpeomemmnbwie ceaszu

Peanmuszannss MeXNpeAMETHBIX CBSI3€W NMPU W3YYEHHMM XMMHM B 9 Kiacce
OCYILECTBIISIETCS 4E€pe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX
MOHSATHM, TAK U TTIOHSATHI, SIBISIOIINXCSI CACTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOT'O LIUKJIA.



OO1Me ecTeCTBEHHO-HAyYHbIE TMOHSTHS: HAy4YHbIM (akT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIacCHU(pUKAIKs, TEePUOANIYHOCTh, HaOII0ICHHE,
DKCIIEPUMEHT, MOJICIMPOBAHUE, HW3MEPEHHE, MOJIeNb, SBJIEHUE, MapHUKOBBIN
ek, TEXHOIOTHSI, MaTEPHUAIIBI.

duznka: MaTepHsi, aTOM, JICKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTH, H30TOIIHI,
PaO0aKTUBHOCTD, MOJIEKYJIa, ANEKTPUIECCKUIN 3aps, MIPOBOJTHUKH,
MOJIYITPOBOJTHUKH, — JTUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, a3, pacTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
pemérka, CruiaBbl, (PU3UYECKHE BETUYHHBI, CIUHUIIBI U3MEPEHHs, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: dorocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATLHBIC
yA0OpEeHUs, MUKPODJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEPaAIIbI, TOPHBIE OPOJIbI, MOJIE3HBIC
UCKOTIaeMbIe, TOTIIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOrPaMMbl OCHOBHOTO  OOILEro
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOy4eHHs XHMHUU B €IUHCTBE y4eOHOHN u
BOCIIUTATEIBHOM JIEATETbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMHU, MPUHATBIMU B
oOlIecTBE MpaBWJIaMU MU HOPMaMHU IMOBEJIEHUA M CIHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUATN3AIUN 00YUYarOLIXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCS ~CUCTEMOM MMO3UTUBHBIX I[IEHHOCTHBIX OpHEHTAMi U
pacIIMpEHNE OMbITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHUS:

LEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAay4YHOMY HAacCJIeMI0, MOHMMAaHUS 3HAYEHUsS XUMUYECKOM HAyKH B JKHU3HU
COBPEMEHHOT'0 O0O0IlIeCTBa, CIIOCOOHOCTU BJIAACTh JTIOCTOBEpHOW WHMOpMaIuen o
MEPENOBbIX JOCTHUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpamJaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLUMAJbHBIX HOPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHOUIEHUN B KOJUIEKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHOMCCIIEIOBATEIbCKOM,  TBOPYECKOM U JPYrUX  BHJAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM NEATEIBHOCTH TMpHU
BBIMIOJTHEHUH YYE€OHBIX, IMO3HABATENBHBIX 3a7a4, BBIMOJHEHUH XHUMHYECKHX
HKCIIEPUMEHTOB, CO3JJaHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHIO
Y B3aMMOIIOMOIIIM B MPOLIECCE ATON YUEOHOMN AESITENIbHOCTH, TOTOBHOCTHU OLIEHHUBATH
CBOE IOBEJICHHE W TOCTYIIKM CBOMX TOBApPHUILEH C IMO3UIMU HPABCTBEHHBIX M
IIPABOBBIX HOPM C YUYETOM OCO3HAHUSA ITOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE U XMUMHUYECKOW pEaKkUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBJISIOIINE
OCHOBY JUIsl TIOHHUMAaHMsI CYIIHOCTH HAyYHOM KapTUHBI MUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aMMOCBS3SIX 4YEJIOBEKa C
IIPUPOJHON CPENO, O POJIM XMMHH B MIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHBBI, HAIlPaBJICHHBIE HA IOJyYEHHE HOBBIX 3HAHUM IO
XUMHH, HEOOXOAUMBIEC IJisi OOBSICHEHHs] HAOJIOaeMbIX IPOLECCOB U SIBICHMIA,
MO3HABATEIbHON, MH(GOPMAMOHHON M YHUTATEIhCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbBHOW pabOThl C Y4YEOHBIMM TEKCTAMH, CIPAaBOYHOMU



JUTEPATYPOM, JIOCTYMHBIMU TEXHUUYECKUMHU CPEACTBAMU HMHQPOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTepeC K OOyYEHHI0O U TO3HAHMIO, JI0003HATEIBHOCTb, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa3OBaHWIO, TPOEKTHOMW U  HCCIEI0BATEIbCKON
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJIEHHOCTH W YPOBHS OOy4YeHHUS B
JTaJIbHEUIIIEM;

4) popMupoBaHNS KYJbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTH >KW3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KW3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOT0JIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOAMMOCTH COOJIO/ICHUST TIpaBWUJ OE€30MAaCHOCTH TMPU  OOpalleHHH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U pEAIbHOM KU3HU;

S) Tpy10BOIr0 BOCIUTAHUSA:

MHTEPEC K MPAKTUYECKOMY M3YyUYECHHIO TpodeccHil v Tpyaa pa3iuyHoro poja,
YBaXXEHUE K TPYly U pe3yJIbTaTaM TPYIOBOM JESITEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAaHWUH 10  XUMHH, OCO3HAaHHBIA  BBIOOP
VHAMBUAYAIbHON TPAEKTOPUU MTPOJOJIKEHHS 00pa30BaHUA C yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUHU, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrenHon nmpohecCHOHAIBHOM IeSITENFHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHHI,
TOTOBHOCTb aJalITUPOBATHCS B MPOGECCUOHATIBHON Cpeie;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 1[EJIECO00Pa3HOE OTHOIICHUE K TPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHUSA, INOHMMAaHUE ILEHHOCTH 3J0pPOBOTO M
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3NYEeCKOMY U TICUXHYECKOMY 370POBbIO, OCO3HAHHE IEHHOCTU COOIIOACHHUS
IpaBuJI OE30MMACHOTO TIOBEICHUS TPU PabOTe C BEIIECTBAMH, a TAKXKE B CUTYaLUsX,
YIPOXKAKMINX 300POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TMPUMEHATHh 3HAHUS, MOJydyaeMble NMPU WU3YUYEHUU XUMHUH, IS
pemeHns 3a1a4, CBA3aHHBIX C OKPYIKAIOIIEN ITPUPOTHON CPEIOH, AJIsI OBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KYyJbTYpbl, OCO3HAaHHSA TJ00ATbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM W MyTed HMX pEeUIeHHs MOCPEICTBOM METOJIOB XHMMHUH,
HKOJIOTHYECKOTO MBILIJIEHUS, YMEHHUS PYKOBOACTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLMAIILHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaIMETHBIX pPE3yIbTaTOB BBIACISAIOT 3HAYMMBIE IS
dbopMHpOBaHUST MUPOBO33PEHUS OOIIIEHAYYHbIE TTOHITHS (3aKOH, TEOpHS, TPUHITHII,
runore3a, (QaxkT, CHUCTEMa, IMPoLEecC, 3KCHEPUMEHT M JApYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NMpEAMETax U MO3BOJIAIOT Ha
OCHOBE 3HAHWH W3 3THUX MNPEIMETOB (DOPMHPOBATH MPEACTABICHUE O IIEIIOCTHOMN



Hay4YHOW KapTUHE MUpPA, U YHUBEpCaJIbHbIC YueOHbIC JeHCTBUS (IT03HABATEIIbHbIC,
KOMMYHHUKATUBHbIE, PETYJSTUBHBIE), KOTOpbIE OOeclneunBaoT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3zoBble jiornyeckue 1eHCTBUSA:

YMEHHSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHHUH
3HaHUMW: PACKpPhIBATh CMBICT XWMHYECKUX TOHSATUM (BBIACISATH UX XapaKTEpPHBIC
MPU3HAKHM, YCTAHABIMBATH B3aUMOCBSA3b C JPYTMMHU MOHSATHUSIMHU), HCHOJIb30BaTh
MOHSATHUSI 111 O0OBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUU NJIs1 KIAcCU(DUKAIMA XUMHYECKUX BEIIECTB M XUMUYECKUX PEaAKIUH,
yCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, I€TyKTUBHbBIC, TT0 AHAJIOTHH),
JIeJaTh BBIBOJIBI M 3aKJIIOUYCHHS;

YMEHHE TMPUMEHSATh B TPOLECCE TMO3HAHUS MOHATUA (IIPEAMETHBIE H
METaNpeIMETHBIE ), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIU, UCTIOIb3yEMbIE B XUMUU,
peoOpa3oBLIBATH MTUPOKO MPUMEHSIEMbBIC B XUMUU MOJICIIbHBIC TIPEICTABICHHUS —
XUMUYECKUNA 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYecKas (opMyna U ypaBHEHHUE
XUMUYECKON PEaKIMU — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3314, C YU4ETOM
ATUX MOJICJIBHBIX MPEACTABICHUI BBISBIATh U XapaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKN U3y9aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMUUECKUX PEAKITUA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJCTBEHHBIE CBA3UM U
MIPOTUBOPEYMS B U3yHUAEMBIX MPOLIECCAX U SABICHUSAX.

Ba3oBble ucciiegoBareILCcKue J1eCTBUSA

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI I (DOPMUPOBAHUS THIIOTE3HI IO TIPOBEPKE
MIPABWJIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMM W TMPOBEJICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO IPOTHO3UPOBATh €Tr0 Pe3yabTaT, (PopMyIHpoOBaTH OOOOIICHUS H
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIEOBAHMS, COCTABISATh OTYET
O MpoJIeTTaHHOH padoTe.

Pa6ora ¢ undopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U ()OPM MPEICTABICHUS, TTOJTyIaeMYO U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIPABOYHbIE
nocoOus, pecypcel MHTepHETa), KpPUTHUUECKH OIEHWBATH MPOTHUBOPEYUBYIO U
HEJI0CTOBEPHYIO HH(DOpMaIHIO;



YMEHHE MPUMEHSTHh pa3jMuHble METOJbl U 3allpoChl MPH IMOUCKE M OTOOpE
UH(GOpPMALlMM U COOTBETCTBYIOLIUX JIAaHHBIX, HEOOXOJUMBIX MJi BBIIOJIHEHUS
y4eOHBIX Y O3HABATEIbHBIX 3a7a4 ONPEeIEHHOT0 TUIIa, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJb30BaHUsI MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUM,
OBJIaJICHUE KYJIbTYpOM aKTUBHOT'O MUCIIOJb30BaHUS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (OpMY TIpeACTaBICHHS HHGOPMAIIIH U
WUIFOCTPUPOBATh PEIIAEMbIE 3aJa4d HECJIOKHBIMA CXEMaMH, JharpamMmaMu,
apyrumu hopmamu rpapuky U ©X KOMOMHAIUSMU;

YyMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B Ipolecce y4yeOHOH U
UCCJIEI0BATENbCKOM JEATEIbHOCTH MH(MOPMALUIO O BIUSHUU TPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHE OKPYKAIOLIEH MPUPOIHON
Cpelbl.

KoMMyHHUKAaTHBHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS:

YMEHHUS 3aJ1aBaTh BOIPOCHI (B XOJIe Auajiora u (Wian) JUCKYCCHH) MO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMyJIHpPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHHSI IPEJITIOKEHHOM 3a]1a4U;

YMEHUS  NPEJICTaBIATh  MOJYYEHHBIE  pE3yJbTaThl  ITO3HABATEJILHOM
NESATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
PE3yJIbTATOB BBIMOJHEHUS XUMHYECKOTO JKCIEPUMEHTA (J1a0OpaTOPHOrO OMBITA,
1abopaTopHO# pabOTHI IO UCCIICTOBAHUIO CBOMCTB BEIECTB, yI€OHOTO MTPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJIENOBATEIbCKOW  ACSATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIKX TMPOOJIEM Ha OCHOBE Yy4E€Ta OOLIMX MHTEPECOB M COIJIACOBAHUS
no3uuui (o0CyXaeHusi, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, OIPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BEITIOJTHCHHOW PabOThI B IpyTHE).

PerynsiTuBHbIE YHUBeEpCcaJIbHbIe y4eOHbIE eiiCTBHUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATH M MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeNIbHOCTD, BRIOMpATh Hanbosee 3¢ HeKTUBHBIE CIIOCOOBI PEIIeHUs] YUYEOHBIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUKM TIPA  BBINOJIHEHUM 33JJaHUM C YYETOM
MOJIyYeHHUsS] HOBBIX 3HAHUW 00 M3yyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSAX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O pPE3yJibTaTa 3asiBICHHOW LETU, YMEHHE
MCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPe/IJIaraéMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pPE3yNbTaTOB 10 OCBOEHUIO 0053aTEIBHOTO
COJIEp)KaHUsl, YCTAaHOBJIEHHOTO JaHHOM (QenepanbHON paboyeil MmporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIMIMMUCS Hay4yHbIE 3HAHUS, YMEHHUS M CIOCOOBI



JnercTBui, crnenuduUecKkue A IpeAMETHOM 001acTh  «XHUMHUS», BHJBI
JNEATEIbHOCTH 10  IIOJAYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHpPETALNH,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIUYHBIX YUEOHBIX U HOBBIX CUTYyAITUSIX.

K konity oOyueHus B 8 kjiacce npeaMeTHbIE pe3ysibTaThl HA 6a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYYAIOIIUXCS YMEHUM:

+ pacKpbIBaTh CMBIC]I OCHOBHBIX XUMHUYECKUX MOHSTHUW: aTOM, MOJEKYJAa,
XMMHWYECKUN BJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh
(oTHOpOIHAs! U HEOHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBast J0JIsl XUMHUYECKOT0 3JIEMEHTa B COSJIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIIEHb
OKHUCJICHHSI, XUMHUUYECKasi peakius, KiIacCU(MUKAIUS PEaKIUid: peaKinu
COCIMHECHUA, PEAKLIMH PA3JIOKECHUSA, PEAKIUU 3aMELICHUS, PEaKIUU
oOMeHa, 9K30- U SHJIOTEPMUUYECKUE PEAKIINH, TEIIOBOM 2 (DEKT peakiuu,
SIIPO aTOMa, JIEKTPOHHBIN CJIOW aToOMa, aTOMHAsi OpOUTAIb, PaINyC aToMa,
XMMHUYECKas CBA3b, MOJIAPHAS U HEMOJISIPHASI KOBAJIEHTHAS CBSI3b, MIOHHAS
CBSI3b, WMOH, KATHOH, AaHWOH, PAacTBOP, MaccoBas [JOJs BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIlKs) B pacTBOPE;

+  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKHUX TOHSATHH W
MPUMEHSITH 3TU NMOHSATHSI IPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUI;

+  UCIIOJNIB30BaTh XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOPMYJ
BELIECCTB U YPAaBHEHUN XUMUYECKUX PEAKIINN;

+  ONpEJeNsaTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OHWHApPHBIX COCIMHEHUSX,
CTENICHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIACCy COCAUHECHUHN IO
dbopmynam, BHUA XUMHUYECKOHW CBsI3M (KOBAJICHTHAss W WOHHAs) B
HEOPraHUYECKUX COCAUHCHUSX;

« packpeiBaTh cMmbica llepumomuueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX JJIEMEHTOB OT WX NOJIOKeHUs B llepuomnueckoil cucreme,
3aKOHOB COXPAHEHHSI MACChl BEIIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUs, 3aKOHa ABOTaApO;

« OIKMCHIBaTh MW XapakTepu3oBaTh TaOauuHyo ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHMYECKUX DJJEMEHTOB: pa3jINdyaTh TMOHATUS «TJIABHAS
noarpynmna (A-rpymnmna)» u «nodouynas noarpynmna (b-rpynma)y», mansie u
OOJIbIlINE TIEPHOJBI, COOTHOCHUTh OOO3HAUYCHMS, KOTOPhIE HMEIOTCA B
tabmune «llepuomuueckas cucteMa XuMHUYeckux »d3yemeHToB J[. U.
MenpeneeBay € YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, o0IIee YUCIIO JIEKTPOHOB U
pacrpeereHUue UX M0 JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PHUIIMPOBATh XUMUYECKUE DJIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHUE peakuuu (10 YUCIY U COCTaBy Y4YaCTBYIOIIMX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3PQEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Ias ONMUCAHUE TPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAUYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTHM TMNPOTEKAHUS XUMHMUYECKHUX IIPEBpAIlCHUN B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHUYECKOTO »3jeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JOJIFO BELIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI [0 YPABHEHUIO
XMMHUYECKON PEAKIUU;

MPUMEHSITH OCHOBHBIE ONIEPAIIU MBICIUTEILHON JIEITEIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHUCTEeMaTH3aIuio, KiacCu(HKaIuio,
BBISIBJICHUE NPUYMHHO-CIEACTBEHHBIX CBS3€d — JJII M3y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKLHi, €CTECTBEHHO-HAYYHBbIE METObI
NO3HaHUS — HAOMIOJEHUE, M3MEpPEHHE, MOJACIHUPOBAHUE, SKCIICPUMEHT
(peaJibHBIN 1 MBICIICHHBIN );

CJIEJIOBATh MpaBUjIaM MOJIb30BAHUSI XUMUYECKON TTOCYI0M 1 1TaO0paTOPHBIM
o0opyJI0OBaHMEM, a TaKXe INpaBWiIaM OOpallleHus C BeElleCTBaMU B
COOTBETCTBUM C MHCTPYKIHMSMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OTBITOB TIO MOTYUYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoopoJia M KHUCJIOpOJA), MPUTOTOBICHHIO PAaCTBOPOB C OMNPEAEIEHHOMN
MacCOBOM [JIOJIEM PACTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U IMPOBOIAUTH
XUMUYECKUE DKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEJIOYEH U
KHCJIOT C TIOMOIIIbIO HHIUKATOPOB (JIakmyc, ¢heHonpTanernH, METUIOPAHK

U IpyTHE).

K koniy o0y4uenus B 9 kjiacce mpeaMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTD y 00YUaIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSATHUH: XUMHYECKUN
AJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTUOH, aHWOH, MPOCTOE BEUIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHCJICHUS, XUMUYECKasl PEaKIMsl, XAMUYECKasl CBsI3b, TEIJIOBOM 3PQeKT
peakuuu, MOJb, MOJSpPHBII  00BbEM,  pacTBOp,  BJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOIUTUYECKAs IUCCOLMALMS, PEAKIMH HOHHOIO
oOMeHa, KaTanu3aTrop, XWMHUYECKOe paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMK, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCJIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
am(pOTEepHOCTb, XUMHUYECKas CBA3b (xoBaJIeHTHaA, WOHHas,
MeTajuInyecKas ), KpUCTaJUIMYecKas pelérka, Koppo3us METAIIIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON peaKIuu, MPEJENbHO JOMYCTUMAasi KOHIIEHTpALUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh ATU TTOHSATHSI TIPU ONMKMCAHUU BEIIECTB U UX MPEBPaICHUI;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHUS (HOpMYyT
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINM;

OIPENENATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHHUSI XUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOIO COCTaBa, MPHUHAIIECKHOCTh BEIIECTB K
OnpeeIEHHOMY KJIacCy COCIMHEHHH 1o (opmMmysiaM, BHJ XUMHUYECKOMN
CB3M (KOBaJE€HTHasi, WMOHHAs, MeETaUIMYecKasi)) B HEOPraHUYECKUX
COCMHEHUX, 3apsii MOHA MO XMUMHUYECKOM (opmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPIraHUYECKUX COETUHEHUM, TUIl KPUCTAININYECKOU
PEMIETKN KOHKPETHOIO BEILIECTBA;

packpsiBath cMmbica Ilepuommueckoro 3akona JI[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €r0 IOHHMAaHWE: OIKMCHhIBATh W XapaKTepHU30BaATh
TabnuuHyo Gopmy lleproanueckoil cucTEMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas mnoArpymmna (A-rpynmna)» U «Io0o4Has
noarpynmna (b-rpynmna)», manesle U OOJbIINE TEPUOILI, COOTHOCHTH
0003Ha4Y€HHUs1, KOTOPbIE UMEIOTCA B IEPUOJUUECKON TaOIUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHMUYECKHX AJIEMEHTOB (COCTaB U
3apsAn  sApa, OO0miee 4YUCIO JJIEKTPOHOB M paclpesesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIMEe 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB M MX COCIMHEHUN B NpEAEiIax MaJIbIX MEPHOJIOB U
INIABHBIX MOJATPYNI C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBa,
XUMHUYECKHE peakuuu (10 YUCIY M COCTaBy Y4YaCTBYIOIIMX B pPEAKLIUU
BEIECTB, N0 TEIIOBOMY 3G (DEKTy, M0 M3MEHECHHUIO CTEICHEW OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W creuuuueckue XUMHUYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEP)KIAsi OINHUCAHKE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINIA;

COCTaBISATh YPABHEHUS BJIEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIM HOHHOTO



oOMEeHa, YypaBHEHMsI peakuui, TMOATBEPKAAIOIMIUX CYLIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/1y BEIIECTBAMU Pa3IMUHbIX KJIACCOB;

pacKpbiBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX — PEAKIIHI
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOIO OalaHca 3TUX PEAKIU;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHSA,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHX TMPEBpAIICHUN B PA3IUUIHBIX
YCIIOBUSIX;

BBIUHCIISATH OTHOCUTEIHHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHUYECKOTrO »3jeMeHTa Mo (opmylsie COeAUHEHUS,
MacCOBYIO JIOJIFO BEIIIECTBA B paCTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHHUIO
XMMHUYECKON PEAKIUU;

cOOJIIOAATh MpaBUJIa MOJIb30BAHUS XUMUYECKON MOCY0N U J1abOpaTOPHBIM
o0opy/noBaHUEM, a TaKXe TMpaBuia oOpalleHuss C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIHUSMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKHX OTBITOB IO MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMMaka 1 yriaeKkucIiioro rasa);

IPOBOAUTDH PEAKIUH, MOATBEPKIAAIOIINE KAaUeCTBEHHBIN COCTAB Pa3IUUYHbIX
BEIIIECTB: PACMO3HaBaTh OMBITHBIM IMYyTEM XJIOPHUA-, OpOMUI-, UOIUA-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATHOHBI
AMMOHHSA ¥ HMOHBI U3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEPAI[UU MBICIUTEIBHOMN NESITEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATHU3alINIO, BISIBIEHUE IPUINHHO-
CIICJICTBEHHBIX CBSI3€M — NJI M3y4YEHHUS] CBOMCTB BEHIECTB M XUMHUYECKHX
peakiuii, €CTeCTBEHHO-Hay4YHble€ METOJAbl TMO3HAHUS — HaOIIO/ICHHE,
U3MEpPEHHE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IIVTAHUPOBAHUE

8 KUIACC
KoanuecTBo yacos
Ne HaumeHoBaHme pa3ieioB u
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero
padoThI padoThI

Paznea 1. IlepBoHayanbHbIe XMMUYECKHUE TOHATHS

XuMus — BakHas 00J1aCTh

11 €CTECTBO3HAHHUA U 5 )
’ MIPAaKTUYECKON JAEeATEIBHOCTH

YelIoBeKa
BemiectBa u XuMu4eckue
1.2 . 15 1
peakiuu
Hroro no pazneny 20

Paznen 2. BaxHeiiimme npeacTaBuTe/ I HEOPraHN4YeCKNX BellecTB

Bosnyx. Kucnopon. [lonsitue

2.1 6
00 okcHgax

9 Bonopona.Ilonstue o kuciorax g |
H COJISIX

)3 Boga. PactBopsr. [Tonsitue 06 5 1 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
2.4 . 11 1 1
HEOPTraHUYECKUX COCTMHECHHI

Hroro no pazneny 30

Pasznea 3. [lepuoauyveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jeMeHToB /I. U. Men;
Xumuyeckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU




[Tepuoanueckuii 3aK0H U
[lepuoanueckas cucrema

3.1 XHMHUYECKUX 3jieMeHToB /I, U. 7
MenneneeBa. CTpoeHue
aroMa
XHUMHYECKas CBSI3b.
32 OKUCIUTEIBHO- 8
BOCCTaHOBHUTEJIbHBIC PEAKIIUU
Hroro no pazgeny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

HaumeHnoBaHue pa3iesioB U TeM

KoaunugecTBO 4acoB

Ne i/ Konrpoabnunie  IIpakrue
NMPOrpaMMsbl Bcero
padoThI padoTsbI
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKINH
11 [ToBTOpEeHue u yriaybneHne 3HaHUN 5 |
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca
12 OcHOBHBIE 32aKOHOMEPHOCTU XUMUYECKUX 4
’ peaxiuit
13 DNEKTPOIUTUYECKAS AUCCOIHALIHSL. g 1 I
' XVUMUYECKUE peakllii B PaCTBOPax
Hroro no pazneny 17
Pazgen 2. HemeTa/JIBI M X COCANHECHUS
21 OO61mas xapakTepucTUKa XUMHUYECKHX 4 !
' aneMmeHnToB VIIA-rpynmel. ["anorens
OO01mas xapakTepucTUKa XUMHYECKHUX
2.2 aneMeHnToB VIA-rpynmsl. Cepa u eé 6
COETMHEHUS
OO01m1ast XapaKTepUCTHKA XUMHYECKHX
2.3 aneMeHToB VA-rpynmbsl. A30T, hocdop u ux 7 1
COEIMHEHUS
OO6m1as XxapakTepruCTUKa XUMHIECKIX
24 aneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2
KPEMHUU U UX COEIUHEHHUS
Hroro no pazaeny 25




Pa3zgea 3. MeTa/sIbl M UX COCAUHECHUS

3.1 OO01ue cBoiicTBa METAIJIOB 4

3.2 Baxueiime MeTamibl U UX COEAUHEHUS 16
Hroro no pazneny 20
Pa3znen 4. XumMus u okpyxawinas cpeaa

4.1 BemectBa 1 Matepuaibl B )KU3HHU YEJIOBEKA 3
Hroro no pazneny 3
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







HNOYPOUYHOE IIVIAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

U3y

[Ipeamer xumun. Pons xumuu B
JKU3HHU 4YejIoBeKa. Telia U BellecTna

ITonsTHE O METOAAX MO3HAHUS B
XUMHHU

[TpakTudeckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOpUU M MIPHEMBI
oOparieHus ¢ 1a0opaTOPHBIM
000pyI0BaHUEM»

Yucrele BerrecTBa U cmech. CriocoObl
paszaeneHust cMecen

[TpakTueckas padota Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOU COJIN)»

ATOMEI 1 MOJICKYJIbL

XUMHUYECKHUE IIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMUYECKUX IIEMEHTOB

[IpocTele U crnoxHBIE BELIECTBA

ATOMHO-MOJIEKYJISIPHOE YUCHUE




3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumuueckas hopmyia. BareHTHOCTD
aTOMOB XMMHUYECKHUX 3JIEMEHTOB

1 OTHOCHUTENIbHASI aTOMHAs Macca.
OTHOCHUTENIbHAST MOJIEKYJISIpHAs Macca

12 MaccoBast 1071 XUMHAYECKOT'O
3JIEMEHTa B COCIMHEHUH

13 KonuuectBo BemectBa. Mob.
MounsipHasg macca

14 duznyecKre 1 XUMUYECKHUE SIBJICHUS.
XuMuyeckas peakuus

15 [Ipu3Haku u ycnoBusi IpOTEKaHUS
XUMUYECKUX PEAKIUN

16 3aKOH COXpaHEHUSI MACChI BEIIECTB.
XUMHUUECKUE YPABHEHHS
Brruucnenus konuuecTBa, Macchl

17 BEILIECTBA 10 YPABHEHUSAM
XUMHUYECKUX pPEeaKIMil
Knaccudukanus XuMuaeckux

18 peakuuii (CoeqMHEHUS, Pa3IOKEHUS,
3aMeIIeHHsI, 0OMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHIMKIoneAncT. O6001IIeHNe 1
cUCcTeMaTHu3aluys 3HaHUN

20 Kontponbnas pabota Nel o reme

«BelecTBa 1 XUMHYECKHE pCaKkum»




21

Bo3nyx — cmech razos. Cocrtas
Bo3ayxa. Kuciopon — sneMeHT u
npoctoe BemecTBo. O30H

22

OU3NYECKHE U XUMUYECKUE CBOKCTBA
KHUCJIOpOJia (peaKIuu OKUCIICHHUS,
ropenue). [lonarue o0 okcumax

23

24

25

CriocoObI MOTyYeHHsT KUCIIOpOo/ia B
m1abopaTopUu ¥ MPOMBIIIUICHHOCTH.
IIpumeneHne kuciopoaa

TennoBoit 23 HEeKT XUMHUECKOH
PEaKLuH, TIOHITHE O
TEPMOXMMHUYECKOM YPaBHEHUH, IK30-
Y SHIOTEPMHUYECKUX PEAKIIHAX
TorumBo (He(Th, yroiab U METaH).
3arps3HeHue Bo3yxa, CHocoObl ero
NpeI0TBPAICHUS

26

[IpakTnueckas padota Ne 3 o reme
«[Tomyuenue u cobnpanue
KHCJIOPO/1a, U3YyUEHHE ero CBOMCTBY

27

28

Bonopoa — anemeHT u npocroe
BelecTBo. HaxoxxaeHnue B mpupoje
dOu3nUecKue U XUMUYSCKIE CBOMCTBA
Bojopoaa. [Ipumenenne Bogopoaa

29

TlonsaTHe 0 KUCIOTaX U COJIAX

30

CriocoObI 1osryueHHs BOI0poia B
naGopaTtopuun




31

[TpakTuyeckas padora Ne 4 o Teme
«[Tomyuenue u cobupanue Bogoposa,
W3yYEHHUE €ro CBOMCTBY

32

MomsipHbiii 00bEM Ta30B. 3aKOH
ABoraapo

33

34

Brruncienus o0béMa, KOJIMYeCTBa

BEIIIECTBA rasza Mo €ro u3BECTHOMY

KOJINYECTBY BEUIECTBA MU 00BEMY
Brruncienus 006MOB ra3oB I10

YPaBHCHHIO p€aKMU Ha OCHOBC
3aKOHA 00BEMHBIX OTHOIIEHHH Ta30B

35

dusznyeckre U XUMHYECKUE CBOMCTBA
BOJIBI

36

37

38

CocraB ocHoBaHwuii. [loustie 00
HHIUKATOpax

Bona kak pactBoputens.
Hacseliiennbie 1 HEHACHIIIEHHbBIE
pactBopbl. MaccoBas 101 BELIECTBA
B pacTBOpE

[TpakTuaeckast pabota Ne 5 mo Teme
«IIpuroroBiieHne pacTBOPOB C
ONpPeNEIIEHHON MaCcCOBOU I0JIEMN
PacTBOPEHHOTIO BEILLIECTBA»

39

Konrponsnas padora Ne2 o teme
«Kucnopoa. Bogopoxn. Bona»

40

Oxkcunpl: cocTa, KilaccupUKaIus,
HOMEHKJIaTypa




41

[Tonmyyenue u XUMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHIOB

42

OcHoBaHHUS: COCTaB, KJIACCUDUKALINSA,
HOMEHKJIATypa

43

44

[Tonydyenue u XuMHU4YECKUE CBOMCTBA
OCHOBaHMI

Kucnotsr: COCTaB, KJ'IaCCI/Iq)I/IKaHI/IH,
HOMCHKIJIaTypa

45

46

[TonydyeHune u XuMHUYECKUE CBOMCTBA
KHUCJIOT

Conu (cpeanue): HOMEHKIATYpa,
CHOCOOBI MOTYYCHHSI, XUMHUUECKHE
CBOMCTBA

47

48

[IpakTuueckas pabota Ne 6. Perenue
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
COECIUHEHUI»

I'enermueckas cBSI3b MCXKAY

KJIaCCaMU HEOPraHUYECKUX
COE€IUHEHUN

49

O0001IeHE ¥ CHCTEMAaTH3AIINASA
3HaHUHI

50

Konrponsnas padora Ne3 o teme
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coenqrHeHnin"




51

[TepBbie MOMBITKU KIacCHPUKAITUN
XUMHYECKNX dJIeMeHTOB. [loHsgaTHe 0
TPYyNIIaxX CXOJIHBIX JIEMEHTOB

52

Ilepnonnueckuil 3aK0H U
IIepunonnueckas cucrema
XUMUYECKUX dieMeHToB /1. U.
Menpeneena

53

IIepuonsl, rpynmnsl, HOArPYIIIbI

54

55

56

57

Crtpoenue atoMoB. CocTaB aTOMHBIX
saep. N3oTonsl

CtpoeHue 31eKTPOHHBIX 000704YeK
aTOMOB 2J1eMeHTOB [lepnonnueckon
cucteMsl /. . Meneneesa

XapakTeprucTuKa XUMHUYECKOIO
AJIEMEHTA MO €TI0 IOJIOKESHUIO B
[Tepuoanueckoii cucteme /1. 1.
Menneneena

3nauenue [lepuonuyeckoro 3akoHa
JUISL pa3BUTUS HAYKU U IIPAKTUKH. [].
N. MenneneeB — y4€HblIil, e1aror u
Ipa)xJ1aHuH

58

DIEeKTPOOTPULIATENILHOCTh AaTOMOB
XUMUYECKUX 3JIEMEHTOB

59

HNonnas xuMmudeckast CBSI3b

60

KoBanenTHas moJisipHasd XUMHUYCCKasA
CBs3b




KoBasieHTHas HenonspHas

61 1
XHUMUYECKask CBSI3b

62 CrerneHb OKUCIICHUS 1

63 OKUCIUTENTFHO-BOCCTAHOBUTEIbHBIE 1
peaxuu

64 OKHCIUTETN U BOCCTAHOBUTEIHN 1
Kontponbnas padota Ne4 o reme

65 «Ctpoenue aroma. XuMU4eCcKas 1
CBSI3b)»

66 PesepBHblit ypok. O60011eHNE 1 |
cUCTeMaTH3allus 3HAHHUI

67 PesepsHslii ypok. O600menue n 1
cUCTEeMaTH3allus 3HAHHUI

68 PesepBHblii ypok. O60011€HNE 1 |
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunugecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IMpakTnyeckune
padoThI

Jan

U3y

Ilepuonuueckunii 3aK0H.
[Tepuonuueckas cucrema
XHMHUYECKUX 3jieMeHToB /1. M.
MenaeneeBa

3aKOHOMEPHOCTH B U3BMEHEHUU
CBOMCTB XMMHYECKHUX 3JIEMCHTOB
MEPBBIX TPEX MEPHOJIOB
Knaccudukanust 1 HoMeHKIIaTypa
HEOPraHWYECKUX BEUIECTB

Buasl XUMHYECKOU CBA3U U THUIBI
KPUCTAJUIMYECKUX PEIIETOK

KonTponbnas pabota Nel o teme
«IToBTOpeHue u yrnyOieHue
3HAHWI OCHOBHBIX Pa3liesIOB Kypca
8 Kiracca»

Knaccudukanus XuMHIecKux
peaKuui 10 pa3InYHbIM [IPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMHUYECKOU
peakuuu. [IoHATHE O TOMOTE€HHBIX U
TETEPOreHHBIX PEAKLUAX

TlonsaTHe 0 XUMHUYECKOM
paBHOBecUH. DAKTOPHI, BIUSIOIINAEC




Ha CKOPOCTb XUMHUYECKON pcakuuu
" IMOJIOKCHUE XUMHYECCKOT'O
PaBHOBECHUA

OKHUCIINTEIBHO-
BOCCTAHOBUTCJILHBIC peaKLII/II/I

10

11

12

13

14

15

Teopust HIEKTPOTUTUYECKOM
nucconuanui. CUibHbIe U cialble
DJIEKTPOJIUTEI

Honnble ypaBHEHUS peakuii

XUMHUYECKHE CBOWCTBA KUCIIOT
OCHOBaHHI B CBETE MPEACTABICHUI
00 IIEKTPOIUTHICCKOM
JMCCOIHALIAH

XUMHUUYECKHUE CBOMCTBA COJIed B
CBETE MpeACTaBlIeHU 00
3JIEKTPOJIUTUYECKON TUCCOIUAIIUN

ITonsiTrie 0 TMAPOIIN3E COJIEH

O0001IeHNE U cCUCTEMAaTU3ALHA
3HAHUH

16

[IpakTuueckas pabora Ne 1.
«Penienne sxcepuMeHTAIbHBIX
3a1au»

17

KonTponbnas pabota Ne2 o reme
«INEKTPOTUTHIECKAS
aucconuanus. XuMHYecKue
peaxkuuu B pacTBOPax»




18

OO01mast xapaKTepUCTHKA TaJIOTCHOB.
XHWMUYECKHE CBOKCTBA HA TPUMEPE
XJiopa

19

XnopoBogopoa. ComsiHast KUCIIOTA,
XUMUYECKHUE CBOMCTBA, MOIYyUYCHUE,
IIPUMEHEHUE

20

21

[TpakTrueckas padora Ne 2 o Teme
«ITomy4deHne constHOM KUCIOTHI,
H3y4YECHHUE €€ CBOUCTBY

Breraucnenus 1o YpPaBHCHUAM

XUMHNYCCKHX peaKHHﬁ, €CJIn1 OAHUH
M3 pCarcHToOB J1aH B H30BITKE

22

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynnsl

23

ATOTpOTHBIE MOTU(DUKAIIAN CEPHI.
Haxoxnenue cepol u eé€
COEIMHEHHI B IPUPOJIE.
XHUMUYECKUE CBOMCTBA CEPBI

24

25

CepoBoopo/1, CTpOeHHUE,
¢buznyecKue 1 XuMHUYECKHE
CBOICTBA

Oxcunppl cepbl. CepHasi KUCIIOTA,
¢busnueckue 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHUE

26

XHUMHUYECKUE PEAKLUY, JIEKALUE B
OCHOBE IIPOMBIIIJICHHOTO CII0c00a
IIOJIyYEHUS CEPHOU KUCIIOTBI.
XHUMHUYECKOE 3arpsI3HEHUE




OKpY>Karolleu cpeibl
COETUHEHUSIMH CEPbI

27

28

29

Brrunciaenne MmaccoBoii 10U
BBIX0/1a IPOAYKTA peaKk

OO6mr1ast xapaKTepUCTUKA PJIEMEHTOB
VA-rpynmsl. A3or,
pacrpocTpaHeHue B IPUPOJIE,
(1)I/I3I/I'-IGCKI/IC U XUMHUUYCCKHC
CBOICTBa

AMMHMaK, ero (pu3nIecKue u

XUMHNUYCCKHEC CBOﬁCTBa, MMOJIYYCHHUC
U IIPUMCHCHUC

30

[TpakTrueckas padora Ne 3 mo Teme
«ITonydyeHne aMmmMHaKa, U3y4eHue
€ro CBOMCTB)»

31

A30THas KUCIOTa, e€ (Pu3ndecKue u
XUMHUYECKHE CBOMCTBA

32

Hcnosnp3oBaHre HUTPATOB U COJIEMN
aMMOHWUS B KQU€CTBE MUHEPATbHBIX
ynoOpeHui. XuMu4eckoe
3arps3HEHHUE OKPYIKAOLIEH CPEIbI
COCIMHEHHUSIMH a30Ta

33

dochop. Oxeun pochopa (V) u
dbocdopnas kuciora, GunIecKue u
XUMHUYECKHE CBOMCTBA, MOITYyUYCHHE

34

Hcnonb3oBanue pocdaros B
Ka4yecTBE MHUHEPAIbHBIX




ynoopenuii. 3arps3HeHue
MPUPOIHON cpensl PpochaTamu

35

Yraepon, pacrpocTpaHEHUE B
npupoe, GU3NIECKUE u
XUMHYECKHE CBOMCTBA

36

37

Oxcuppl yraepoza, ux puzndeckue
Y XMMUYECKHE CBOWCTBA.
DKOJI0ru4ecKue mpooieMsl,

CBSI3aHHBIE C OKCUJIOM YyTJepo/ia
av)

VYrospHas KUCIIOTa U €€ COU

38

39

40

[IpakTudeckas padora Ne 4 o Teme
"[losrydyeHune yrieKucioro rasa.
KauectBennas peakuus Ha
KkapOoHaT-1oH"

[lepBoHayanbHbIe MOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK O
COEMHEHMSIX yTIiiepoia

erMHI/Iﬁ " €ro COCIMHCHUA

41

[IpakTtuyeckas padora Ne 5.
Pemienue skcriepuMeHTaIbHBIX
3a1a4 1o reMe «Bakneime
HEMETaJUTbl U UX COCAMHCHU)

42

Konrponsnas padora Ne3 o teme
«Baxnennme HeMeTalIbl U UX
COETUHEHMS




OOm1ast xapaKTepUCTHKA
XAUMHYECKHUX JIEMEHTOB —
MeTaJuIoB. MeTanieckas CBsi3b U

43
MeTaJUTHYecKask KpUCTATHYECKast
pemérka. @u3nvecKue CBOMCTBA
METAJLJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

44 DIIEKTPOXUMHUYECKUH Psif
HaIpsHKEHUH METaNIOB
OO6m1re criocoObl MOTyYSHUS
MetaiutoB. CruiaBbel. Berancnenus

45 M0 YPaBHEHUSAM XUMHUYECKHUX
pEeaKIHii, €CII OJIH U3 PEarcHTOB
COJIEPKUT MPUMECH

46 [TonsATHE O KOPPO3UU METAIIOB

47 Il{enouHbIe METAILIBI

43 Oxcuabl ¥ THAPOKCUABI HATPUS U
KaJus

49 Illenoyno3eMeNbHBIC METAIIIBI —
KaJIbIIUA U Maruui

50 Baxnenmme coenmHeHNs KaJdbITHs

51 O06001IeHE 1 CHCTEMAaTH3AIA
3HaHUH

5 JKEcTKOCTh BOJIBI M CIIOCOOBI €€

YCTpPaHEHHUS




53

[IpakTuyeckas pabora Ne 6 o Teme
"YKECTKOCTE BOABI 1 METOIEI €6
ycTpaHeHus"

54

AroMuHANR

55

AMpoTepHbIe CBOICTBA OKCHA U
THIIPOKCHUIA

56

Keiaxe3o

57

58

OKCI/II[BI, TUAPOKCUABI 1 COJIN
xenesa (I11) u xenesa (I11)

O0001IeHE U cUCTEMAaTU3ALHA
3HaHUM

59

[IpakTudeckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3aja4 no teMe «BaxxHennine
METaJUIbl M UX COCIUHCHUSY

60

Brruucnenus mo ypaBHEHUAM
XUMHUYECKUX PEAKIUH, €CIIU OJIMH
W3 PEareHTOoB JIaH B U30BITKE WIH
COAEPKUT pUMecH. Beruncienus
MacCOBOH JI0JIM BbIXOJA MPOAYKTa
peakuuu

61

O000I1IIEHNE U CUCTEMATH3AIINA
3HAHUHI

62

KonTponbnas pabota Ne4 o reme
«Baxxuennme MeTaIbl U UX
COEIHEHUS




BemecrBa u Marepuassl B

63 MOBCETHEBHOM JKHU3HU YeJIOBEKa !

64 XUMHYECKOE 3arpsi3HEHUE 1
OKpY>Karolleu cpeibl

65 Ponb xumuu B perienuu |
AKOJIOTHYECKUX TTPOOIEM

66 PesepBHbIii ypok. O606£neHHe u |
CUCTeMaTH3alus 3HAaHUN

67 PesepBHbIii ypok. 0606£IIGHI/I€ u |
cHCTEeMaTH3alus 3HAHUHA

68 Pe3epBHBII ypoK. O606£ueHI/Ie u |
CUCTeMaTH3alus 3HAaHUN

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET:
» denepanbHas rocy1apcTBeHHAs HHPOpMaIMOHHas cucteMa «Most

mkosay https://myschool.edu.ru/

* HpopMallMOHHO-KOMMYHUKAIIMOHHAs 00pa3oBaTelbHas CUCTEMA

«Cdhepym» https://sterum.ru/

» deepalibHBIA UHCTUTYT MEAarornyeckux u3MepeHuit http://fipi.ru/
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