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HOACHUTEJIBHAA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeabHOI MPOrpaMMbl OCHOBHOTO 0011I€T0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Taxke Ha OCHOBE (eiepabHON pabouel TporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHIENIMHK TpernojiaBaHnusi y4eOHOro mpeaMera «XUMHS» B
oOpa3zoBaTenbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPECTABICHUE O IEJsIX, OOIel cTpaTeruu
oOy4eHMs, BOCHHUTAHUS U PA3BUTHS OOYYAIOIMMUXCA CPEACTBAMHU y4EeOHOTO
IpeIMeETa, YCTaHaBIINBAECT 00s13aTENBHOE MPEIMETHOE COZIEpKaHue,
IIPEyCMATPUBAECT PACIpPEACICHUE €ro Mo KijlaccaM U CTPYKTYpPUPOBAHHUE IIO
pa3zgenaM M TeMaM MporpaMMbl MO XUMHH, OMNPEAEISET KOJIMYECTBEHHBIC U
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIECIOBATEIPHOCTh ~ M3YUYECHUS XHMHUHA C YYETOM  MEKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporiecca, BO3PACTHBIX
0COOEHHOCTEeH  00yYaroluxcsi, OIpeAeNseT BO3MOXXHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOHIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJieH U3yUeHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATEIbHOCTH O00YyYalolmerocs I0 OCBOCHHIO
y4eOHOTO CoJiepKaHusl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyyJaronierocsi, €ro NnpejcTaBiICHUN O MaTEPHUAILHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (OpPMUPYEMbIE XUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUU M 00 SBOJIIOLMHU BEHIECTB B MPUPOJE, O MYTAX PEHIeHUs rio0ajbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBIPbEBOM, IHEPrEeTUUYECKOM,
NUIIEBOM M AKOJOTMYECKON O€30aCHOCTH, TPOOJIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXHOCTEM  JJiS  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111ei U PyHKIIMOHATIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
0o0yy4aromuxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM  y4eOHOM  JesATEeNbHOCTH,
IKCIIEPUMEHTATIBHBIX M HCCIEOBATEIbCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HU, TaK U B TPO(PECCHOHATBLHOM eI TeIbHOCTH;



3HAKOMUT CO CHEUM(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIsA/1a HA €UHCTBO IIPUPOABI U YEJIOBEKA, SIBISAETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH 00YyYarOLIUXCS;

croco0cTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHYECKOE
o0pa3oBaHHUE O0yJArOITHUXCSI.

JlanHble HampaBiieHHs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEeU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OINPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00ILero 00pa3oBaHUSI OPUEHTHPOBAH HA
OCBOCHHME OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNH XUMHUU, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IOHSATUN
OPraHUYECKON XUMUH.

CrpykTypa coaepxaHHsl NporpamMmbl M0 XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO nozaxoaa kK e€¢ uszydeHuro. CoaepkaHue CKIaAbIBACTCS U3 CHCTEMBI
MOHATUA O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUI O XUMUYECKON
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYpPHO OpraHM30BAaHBI MO MPUHIUIY
IIOCJIEIOBATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHMS O CTPOCHHH aTOMA U XUMUYECKOH CBSI3H;

— TpeAcTaBleHUN 00 JIEKTPOJIUTUYECKON JUCCOLMAIMM BEIIECTB B
pacTBOpax.

Teoperndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKH
NOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHSASA ()YHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOXXHOCTEW NMPAKTHYECKOT0 MPUMEHEHUS U MOJIyYEHUS N3Y4aeMBbIX
BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HDOPMHPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKON COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, HIEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUsA B Hayke. M3yueHune XMMUU NPOUCXOIAUT C IPUBJICYECHHEM 3HAHUUA W3
paHee M3Yy4YEeHHBIX Y4YeOHbIX mpeameToB: «Okpykawomuii Mupy, «buonorus. 57
Kj1acce» U «Pusuka. 7 Kinacey.

[Ipy wu3ydYeHHH XUMUU MPOUCXOTUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAayKHd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIBHOCTH YEJIOBEKA M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7a4da
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y4eOHOro MnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHENIINX (PAKTOB, MOHIATHH, 3aKOHOB ¥ TEOPETUYECKUX MOJIO)KEHUH, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, sI3blka HAyKH, B TMPUOOILIEHUU K
HayYHBIM METOJIaM TMO3HAHUS NPU W3YYCHHH BEIIECTB U XUMUYECKUX PEaKLUi, B
(opMUpPOBaHUU U Pa3BUTUU NTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B y4EOHO-
NO3HABAaTEJIbHON M yueOHO-UCCIEA0BATEIbCKON AEATEIbHOCTH, OCBOCHUHU MPABUII
0e30macHoOro o0paIieHus ¢ BeIeCTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipu M3yuyeHun XUMUU Ha YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUsl Ba)KHOE
3HaYeHUe MPUOOpeNn TaKue IeNd, KakK:

— (GOpMUPOBAHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLTUMCS YCIOBHSIM JKU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpuoOIIeHHEe
oOyJaromuxcsi K CaMOCTOATEIbHOW I103HABATEIBHON JIEATENbHOCTH, HAyYHBIM
METOoJaM TMO3HaHUs, (OPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUY;

— o0ecreueHne yCIoBUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00YYaIOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWS M CaMOIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMII), UMEIOIUX YHUBEPCAJIbHOE 3HAUY€HUE MIJIs
pa3IMYHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBaHue 0OmEeld (YHKIIMOHATBFHOW M  €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBSICHATH W OILEHUBATh SIBJICHUSA
OKpY’KaloIIer0 MHpa, WUCIOJIb3YS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YUCHUU
XUMHH, TIPUMEHATh UX IIPU PEILIEHUH TPOOJIEeM B TOBCEIHEBHOM KU3HU U TPYI0BOU
NEeSITENIbHOCTH;

— ¢QopmupoBanue y O0O0ydarommxcs TYMaHHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUS LEHHOCTH XUMHYECKHX 3HAHUW Ui BBIPAOOTKH HKOJIOTHMYECKU
1eJIeCO00Pa3HOr0 TOBEAEHUS B OBITY M TPYIAOBOM JEATEIbHOCTH B LEIIX
COXPAHEHHUS CBOETO 37I0POBbs M OKPY>KAIOLIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIS M HANpPaBICHHOCTU AANbHEHIIETO
00y4eHus.

Oo111ee yncIio 4acoB, OTBEAEHHBIX /1711 U3YUEHHsI XUMUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, coctaBisieT 136 vacos: B § kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHAYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HHM YEJIOBEKAa. XUMHUSA B CHCTEME HAyK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOMax Mo3HaHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢hopmyiia. BaieHTHOCT, aTOMOB XMMHUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COEJUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBsI3b KOIMYECTBA,
Macchl M 4YHCJIA CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Ou3nyuecKrue U XUMUUYECKHUE SIBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX PeaKIuil (COeTuHEHNs, Pa3I0KEHUs, 3aMEIIIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOU MOCY0M, mpaBujiaMu pabOThl B Ja0OpaTOpuu U
npuéMaMu oOpallleHus ¢ JIa0OpaTOPHBIM OOOPY/IOBAHUEM, U3YUYEHUE U OMHCAHUE
¢bu3nueckux CBOMCTB 0O0pa3l0OB HEOPTaHMYECKUX BEIIECTB, HaOIIOJCHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCALUS BOJbI) U XUMHUYECKHX (FOpPEHHE CBEUH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTOM) sIBIEHUM, HAOII0IEHUE U
ONHUCAaHHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasiioxKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3jioKeHHUE THAPOKCHUIA
menu (I1) mpu HarpeBanum, B3auMoJieiCTBHUE kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI0 MarHuta, (pUiIbTPOBaHUE,
BEITIAPUBAHUE, NUCTHLISAINSA, XpoMaTorpadusi, MpOBEJCHNUE OYUCTKH TTOBAPEHHON
comv, HaONIOJEHWE W  ONUCaHWE  pEe3yJbTAaTOB  MPOBEJCHHS  OTbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJIENEH MOJIEKYJI
(IIapOCTEePHKHEBBIX).

BaxHeillne npeacTaBuTe/Id HEOPraHM4YeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 31€MEHT U MPOCTOE
BemiecTBO. Haxoknenue kucimopoma B mpupoie, (GU3MUYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuapl. [lpumenenne kucimopona. CrocoObl



MOJIYYeHHsS] KUCTopoAa B JabOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B npupojae. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u ipoctoe BemecTBo. HaxoxaeHne Bogopoaa B IpUpo/IE,
bu3nYeCKre U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, ClTOCOObI moydeHus. Kuciaorsl
Y COJIH.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHBIE M HEHACBHIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B )KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcugoB. ®Pusnyeckue U XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUUN: MIETOYM HW HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOICTBa
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinor. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa coseil. @uU3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eneTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COJEPKaHUs KHUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOjAa, HAOI0/IeHne
B3aUMOJICCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
npeKpalleHus ropeHus (oxapa), 03HaKOMJIEHHE C 00pa3aMU OKCHJIOB U OTIHCAaHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHWE, pACMO3HABAHWE W W3Y4YEHHUE CBOMCTB
BOZIOpOJia (TOpeHue), B3auMoieiicTBrue Bogopoa ¢ okcuaom meau (II) (Bo3moxHo
WCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJTMYECTBOM
1 ™Monb, ucciregoBaHUE€ OCOOCHHOCTEH pPACTBOPEHHUSI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEAECIEHHOW MAacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJIECHCTBHE BOJBI C METANIaMU (HATPUEM H
KanbliieM) (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEpPUAIOB), HCCIEIOBAHUE
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00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpacKH MHIMKATOPOB B paCTBOPAX KUCIOT U LIETOYEH, U3YUEHHUE B3aUMOICHCTBUS
okcuna meau (II) ¢ pacTtBopoM CepHOM KUCIOTHI, KUCIOT ¢ METajlaMu, peakiui
HEUTpAIN3AIUHY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
METaJUIa APYTUM U3 PacTBOPA COJIU, PELICHUE SKCIEPUMEHTAIBHBIX 337a4 110 TEME
«BaxkHelme KIacchl HEOPraHUYECKUX COEAUHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKM KiaccU(PUKAMA XUMHUYECKHX dJeMeHTOB. [loHsThe o
IpyNIax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbl,
raJloreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(oTepHbIE OKCUIBI
Y TUJIPOKCUBI.

[Tepuonnueckuit 3akoH. [leproanueckas cucteMa XMMAYECKHUX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u niuHHonepuoaHas popmel [lepuonnueckoi
cucteMbl xumudeckux snemeHToB /. WM. MengeneeBa. Ilepuonbl W TpyImiibl.
DuU3NYECKNN CMBICI OPAIKOBOTO HOMEPA, HOMEPOB IIEPUOIA U TPYIIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexkrponsl. CtpoeHne
ANEKTPOHHBIX  000JIOYEeK aToMOB TepBbIXx 20 XUMHYECKHUX HJIEMEHTOB
[lepnomnueckon cucremsl JI. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XHWMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB UL Pa3BUTHS HAayku W npakTuku. J[. . MenneneeB — y4y€HbIN U
rpaXXJaHMH.

Xumudeckass cBs3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIPHAsl) CBS3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHusi.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouecchl OKHCIIEHNS] M BOCCTAHOBIICHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydeHue oOpa3LoB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakliuy pa3oKeHUs], COSTUHEHU).

MexknpeaMeTHblie CBA3H



Peanuzanus MeXnpeaMeTHBIX CBSA3€H MpU U3YYEHUM XUMUU B 8 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
TOHATHUH, TaK W TOHATHH, SBJISIOMUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYYHBIH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJu3, CHUHTE3, KiIaccuukanusa, TMepUuoAUYHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOJICIIUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYCCKUNA 3apsjl, BEMIECTBO, TEJIO, O00BEM,
arperaTHO€ COCTOSIHME BEIIECTBa, ra3, (U3MYECKHWE BEIUYHMHBI, CIUHHIIBI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaIIbl, TOPHBIE TOPOAbI, IOJIE3HbIE
HCKOIaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBO U XMMHUYECKAsI peaKUHs

[Tepuonnueckuit 3akoH. [leproanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAIHS, KAJIBIUSA U UX COCTMHEHMI
B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepmomumueckoit cucreme u
CTPOEHHUEM KX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTANTUYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJla XMMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMUYeCKUX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOUIMX B pPEAKIMH BEIIECTB, MO TEIIOBOMY 3(]dekTy, Mo
U3MEHEHUIO CTENEHEW OKMUCIICHUSI XUMUYECKHX JIEMEHTOB, IO 00paTUMOCTH, MO
YYacTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
YPaBHEHUS.

[Tonsitue o ckopoctu xuMuyeckod peakiuu. [lonsitue 00 00OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U TeTePOTCHHBIX
peakuusx. [lonarue o karanmse. [lonstue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU U IIOJ0KEHUE XUMHUUYECKOIO
paBHOBECHSI.



OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  PEAKLIHH. CocraBneHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMA C  HCHOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopust 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C Pa3IMYHBIMH BUIAMH
XuMu4eckoi csizu. CteneHp Auccounanuu. CUIIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peaknuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAaHUS PEAKIUNA HOHHOTO OOMEHa,
NOJIHBIE M COKpaUIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAHMI U COJICH B CBETE MPEICTABICHUIN 00 JIEKTPOIUTUIYECKON TUCCOIUAIINN.
KauecTBeHHbIEe peakiuu Ha HOHBI. [loHATHE O THAPONIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMUA KPHUCTAUINYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJJIOB W HEeMeTayioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(XJopuma HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XUMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NMUYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTHU
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMYI KHCIIOT, IIeJI0Uel U conei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHAJIOB), MPOBEJCHHE OIBITOB, WILTIOCTPUPYIOMIMX
OpU3HAKK TPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHuEe Ocajka,
BbIJICJICHUE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIMil (FOpeHue, pPeaKIuu pas3ioKeHUs,
COCIMHEHHMsI), PpAaClO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  IMOMOIIbIO
Ka4eCTBEHHBIX PEAKIINil Ha HOHBI, pEIEHUE SKCIIEPUMEHTANIbHBIX 3a]a4.

HeMeTaJnibl U X COeIMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3nYecKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MMpUMeEpeE XJIopa (B3auMOAECTBIE
C MeTaJulaMM, HEMETaJUlaMH, Menoyamu). Xiaopooaopod. ConsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNpuUMEHeHue. JlelictBue xmopa U
XJIOPOBOAOPOJA HAa OPraHU3M 4eJoBeKa. BaxkHelIne XJI0puabl U UX HAXOXKICHUE
B IIPUPOJIE.

OObmias xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u ¢u3NYEeCKUe CBONCTBA
MIPOCTHIX BEUIECTB — KUCIOPO/A U Cephbl. AJIOTPOITHBIE MOAU(PUKAIIMN KUCIOPOIa
U ceppl. Xumuyeckue cBoiicTBa cepbl. CepoBomOpo, CTpoeHHEe, (GU3HUECKUE U
XUMUYECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xucnoTa, GU3NIECKUE U XUMUIECKHUE CBOMCTBA (00IIHE KaK MPeICTaBUTEIS
KJlacca KHUCJIOT M crnenuduueckue). XUMUUECKUE pPEakluy, JieXkallue B OCHOBE
IPOMBIIINIEHHOTO Cloco0a Mody4YeHusi CepHOM KuciaoThl. [IpuMeHeHue cepHoOU
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kucaoTel. COJMM CEepHOM KHUCIIOTHI, KayeCTBEHHas peaklus Ha Cylib(ar-uoH.
Haxoxnenue ceppl M €€ coelMHEHUN B Tpupojae. XUMHUYECKOE 3arpsi3HEHHE
OKpY’Kalollled Cpeibl COEIMHEHUSIMH cepbl (KUCIOTHBIE OX]HW, 3arps3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHUS.

OO6mrast xapaktepucTtuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
du3nueckre 1 XuMHUeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMUaK, ero
dusnyeckne U XMMHUECKHE CBONCTBA, oyueHue U npuMenenne. Coinm aMMOHUS,
uX Qu3nvecKre U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMs. A30THasi KHUCIOTa, €€ MoJyuyeHue, (pu3nueckue U XUMHUYECKUe
cBOMCcTBa (00IIME Kak TMPEACTABUTENsl Kiacca KUCIOT M chenuduyeckue).
Hcnonb3oBaHME HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUN.
XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COEIMHEHUSIMH a30Ta (KUCIOTHBIE
JOXKAM, 3arpsA3HEHHE BO37yxa, MOuBbl U BomoémoB). docdop, amnorpomHbie
moaudukanuu docdopa, uznueckue U xumuieckue cpoiictpa. Okcun gocdopa
(V) u dochopHas kuciora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyUEHUE.
Hcnonb3oBanue (pochaTtoB B KaueCTBE MUHEPATBHBIX YA00PEHHUIA.

OObmias xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pHbIE CTENICHU OKUCIIEHUS. Y TIIEPO/], AJFIOTPOIIHbIE MOIU(DUKALINY,
pacnpocTpaHeHue B MPUPOJE, PU3NUECKHE U XUMUYECKHE CBOMCTBA. AcopOIus.
Kpyrosopor yriepona B mnpupoae. Oxkcuisl yriepoaa, uUx (U3MUYECKUE U
XUMHUYECKHE CBOMCTBa, [EHCTBHE HAa JKUBBIE OPraHuU3Mbl, TMOIy4YCHHE U
IpUMEHEHHe. DKOJOTHYeCKUe MpoOeMbl, CBA3aHHbIe ¢ okcuaoMm yraepoaa (IV),
TUMNO0Te3a TJIOOATBHOTO TMOTEIJICHUS KJIMMaTta, MapHUKOBBIA 3(ddexT. YrompHas
KUCIIOTa U €€ COolM, UX (PU3MYecKue W XHMMHUYECKHE CBOWCTBA, MOJy4YCHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-uoHbI. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, IPOMBIILIEHHOCTH U CEIbCKOM XO31CTBE.

[lepBoHayanbHbIE TOHATHUA 00 OPraHUYECKUX BEUIECTBAX KaK O COCIMHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, 3TAHOJ, [NIMLEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HCTOYHUKH YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTrie 0 OMOIOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUPax, OENMKax, yriaeBoaax — U ux
poiiu B OKM3HM 4YelloBeKa. MarepuaibHO€ €AMHCTBO OPraHUYeCKUX W
HEOPTraHUYECKUX COCIMHEHUM.

Kpemuuii, ero Qusuveckue W XUMHUYECKHE CBOWCTBA, TIOMyYEHUE W
npumeHeHue. CoelMHEeHHs KpeMHHUs B mpupojie. O01re npeacTaBieHus 00 OKCUIe
kpemaust (IV) u kpemaueBoit kucnore. CWIMKAThl, UX UCHOJb30BaHHE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeillue cTpouTenbHble MaTepualbl: KepamuKa, CTEKIO,
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IeMeHT, OeToH, kene300eToH. IlpobGiembl 6€30macHOrO  MCIIOIb30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajJoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOR),
03HAaKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJIOT€HUI0B), O3HAKOMIICHHUE ¢ 00pa3iaMu
ceppl U €€ COCNMHEHUSMH (BO3MOXKHO HCIOJb30BAHUE BHJICOMATEPHUAIIOB),
HaAOJII0ICHHE TIpollecca OOYTIIMBAaHUS caxapa MojI IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YYEHUE XUMHUECKIX CBOMCTB pa30aBIEHHON CEpHON KUCIIOTHI,
IIPOBE/ICHNE KaUYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAONI0IeHHE TPU3HaKa e
IPOTEKaHMUs, O3HAKOMJIEHHE ¢ (PU3UYECKMMHU CBOWCTBaMHU a3zoTa, ¢ochopa u HX
COCTMHECHMM (BO3MOYKHO HCIIOIH30BAHUE BHUICOMATEPHAIIOB), 00Opa3iaMy a30THBIX
u dochopHBIX yIoOpeHuH, moyuyeHue, coOnpaHye, pacrio3HaBaHUE M H3YUYCHHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAUECTBEHHBIX pEaKlUUid Ha HOH aMMOHHS U
dbochar-uoH W U3yyeHHE TPU3HAKOB HUX TNPOTEKAHUs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbI0 (BO3MOXHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), HM3YyUYCHUE MOJENEH KPUCTAUIMYECKUX PEIETOK anmasa,
rpaduta, QysiepeHa, O3HaAKOMJIEHHE C MPOIECCOM aJCOPOIUMU PAaCTBOPEHHBIX
BCILIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHUBOTa3a, IOJyYeHUE,
coOupaHue, paclio3HaBAHUE U HM3YUYEHUE CBOMCTB YTIEKHCIIOIO rasza, MpoBeJCHUE
KAueCTBEHHBIX PEaKIMi HA KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
NPOTEKaHMs, O3HAKOMJICHWE C MPOAYKUMEH CHUIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCINEePUMEHTANBHBIX 3ajad Mo TeMe «BakHelilne HeMeTayuibl U UX
COETMHEHHUSI.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIIOB HA OCHOBaHUU
ux nosioxxkeHus B llepmogmueckon cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHuss atroMoB. CTpoeHre MeTaioB. Metaindeckas CBs3b U
METaJUTMYECKass ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XMMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl moiyueHus: meTauioB. [IOHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTallb, YyT'YH, TIOPATIOMUHHMN, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
anementoB JI. M. Menneneesa, CTpoeHHE HMX aTOMOB, HAaxO0XXIECHUE B IPUPOJE.
du3nuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U
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TUJAPOKCUABI HATpusi W Kanuda. I[[puMeHeHHe IIEIOYHBIX METAJIOB M UX
COEIMHEHUM.

IIlenouyHO3eMeENIbHBIE METaJIbl MarHMui M KaJdblMK: TOJOXXCHUE B
[lepnoguueckon cucreme xuMmuueckux 3ieMmeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJIeHUE B pupoae. DU3N4YECKUe U XUMUYECKHE CBOMCTBA MarHus
U Kaipliusa. BakHeilmue coequHeHHS KalbluUs (OKCHJ, THIAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIE€HHE B npupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA aTFOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B npupone. PuU3NUECKHE H
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCHUIbl U cou xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
HCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJICMCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJblKs, aTFOMUHUS, ITMHKA, *Kene3a (1)
u xenesa (III), menu (II), HaGmromeHWE W ONMHCaHWE IPOIICCCOB OKpAITWBAHUS
MJJaMEHW WOHAMW HaTpusl, Kalus W Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxxkHenime
METAJIJIbl U KX COCTUHEHUSD.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuansl B NMOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXKawled cpeabl (MpeaesibHas JOMyCTUMAas
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuun B penieHun SKOJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).
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MexknpeaMeTHblie CBA3H

Peanm3amusi MeXIpenIMETHBIX CBs3eH MpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYILECTBIIACTCS 4epe3 HCIOJb30BAHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHATUH, SBJISIFOIIMXCS CUCTEMHBIMU JIJIS OTICIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAY4YHBIA (PaKT, THIIOTE3a, 3aKOH,
TCOpUs, aHadu3, CHHTE3, KIacCUPUKALUs, MCPUOJAUYHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, IMapHUKOBBIN
3¢ exT, TEeXHONMOT S, MAaTEPHAITBI.

dwusuka: matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIBI,
PaJIMOaKTUBHOCT, MOJIEKYJIa, AIEKTPUICCKUI 3apsi, MIPOBOTHHKH,
HOJYIIPOBOJHUKHU, JUDJICKTPUKH, (OTORJIEMEHT, BEIIECTBO, Telo, O0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPHCTALITUIECKAsT
pemérka, CruiaBbl, (PU3MYCCKHE BEIMYMHBI, SJIMHUIBI M3MEPEHUS, KOCMHUYECKOES
IIPOCTPAHCTBO, IJIAaHETHI, 3BE311bI, COHIIE.

buonorus: ¢otocuHTe3, nbixaHue, Oumocdepa, SKOCHUCTEMa, MUHEpPATbHBIC
yI0OpEHUs, MUKPOAJIEMEHTBI, MAKPOJJICMCHTHI, TUTATEIHHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAITBI, TOPHBIE TTIOPOBI, TIOJIC3HBIC
MCKOTIaeMBbI€, TOIUTHBO, BOJIHBIC PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMU O0YHArOITXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlUM W
paclIMpeHre OMbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOT0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQOpmMaiuenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHON JESATEIbHOCTH TNPU BBIMOJHEHUHU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBIMOJHEHUM XUMHUYECKHX SKCIEPUMEHTOB,
CO3/ITaHUH YUYE€OHBIX ITPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOTIOMOIIU
B MPOIIECCE ITOM yueOHOM e TENHPHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEICHUE
U TOCTYIIKM CBOMX TOBApHILEH C MO3ULIMKA HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIOLIUE
OCHOBY JJI TTOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSACHCHHUS HAOJIOJaeMBbIX IPOIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOMU
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JUTEPATYPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
NESTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) gpopMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAaHMWE ILEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBaXKEHHE K TPYAY U pe3yJibTaTaM TPYJI0BOU AESATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAHMM 10  XHWMHH, OCO3HAaHHBIH  BBIOOD
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOeCCUOHATILHON cpeie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11eJI€CO000pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TOBBILLICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
3KOJIOTUYECKOTr0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe wmeranpeaMETHBIX pE3yJIbTATOB BBIACISIIOT 3HAYUMBIC JJIS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TIOHSTHS (3aKOH, TCOPHS, IPUHITHII,
runore3a, (QakT, CUCTEMa, TPOIECC, OIKCIEPUMEHT U JpPyroe.), KOTOpbie
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEIMETax M MO3BOJISIIOT Ha
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OCHOBE 3HAHUW U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU
HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHble yueOHbIE NeWCTBUS (I103HABATEIbHbIC,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpble oOOecneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBIEHHUIO YYEOHOMU
NESATENBHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jorn4eckue AeucTBUS:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHUU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKUX MOHATUM (BBLACISATH UX XapaKTEPHBIC
NPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTUSMH), UCIOJIb30BAThH
MOHATHS ISl OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEpUU JUISl KJIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
YCTaHABJIMBATh MNPUUYUHHO-CIICCTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIE, JE€AYKTUBHbBIC, IO aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B IIpOllECCe IMO3HAHUS TMOHATUS (TMpPEeaMETHbIE U
MeTaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ dJEMEHTa), XMMHU4Yeckas ¢opMyna W YypaBHEHUE
XUMUYECKON peaKkIuu — MpU PEIICHUH Y4eOHO-IT03HABATENbHBIX 3aj1a4, ¢ YUETOM
ATUX MOJICTILHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMT,
BBISIBIISITh  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciiegoBarejLCKue 1eMCTBUA:

YMEHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIPOCH B Kay€CTBE HHCTPYMEHTA
NO3HAHUS, @ TAKXKE B KaYE€CTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

NpUOOPETeHHE ONbITa M0 IUIAHUPOBAHUIO, OpPraHU3alMM W TIPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEJOBAHUS, COCTABIATH OTUET
0 MpoJeIaHHON pabdore.

Pa6ora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMUHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KpPUTUYECKH OIEHHWBATH MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;
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YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIMOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 OMpPeNeIEHHOTO THITA, MPUOOPETCHHE OIbITa B
o0JacT UCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpecTaBIeHUsT HHGOPMAIINH U
WITIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOKHBIMH CXEMaMH, JharpaMMaMHu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:

YMEHHSI 33]]aBaTh BOMPOCHI (B X0/€ uanora u (Wim) JMCKYyCCUM) MO CYIIECTBY
oOcyxgaeMoil  Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1auu;

YMEHHSI ~ TPEACTaBIATh  TOJY4YEHHBIE  PE3yNbTaThl  TO3HABATEIbHOM
JESTeNbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHsSI Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTENIbHOM W HMCCIIEJIOBATENBCKON  NIEATENBHOCTH TNPU  PEHICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U JpyTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WIU KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyY€HHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TIOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCTIONb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, TIPe/IaracMbIe B yCIIOBUH 3aJaHU.

HPEIMETHBIE PE3YJIBTATHI
B cocraBe mpenMeTHBIX pe3yibTAaTOB IO OCBOCHHUIO 005S3aTEIBHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOM pabodeil mporpaMMonu,
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BBIJICNIAIOT: OCBOCHHBIC OOYYaIOIIMMUCS Hay4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
nercTBul, crnenuduueckue IS OpeAMeTHOHM o0nacth  «XUMHUS», BUJIBI
JEATeIbHOCTH 1O  MOJYYEHUI0 HOBOIO  3HaHMS, €ro HHTEpIpeTalni,
npeoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHSITHN: aTOM, MOJIEKYIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oIHOpOIHAST M HEOJHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, AJICKTPOOTPUIIATEIHHOCTh, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakiusi, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUs, PEaKIUU 3aMEUICHUs, pPeaKuu
o0MeHa, PK30- U SHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOM A((EKT peakiium,
SIpO aToMa, SJIEKTPOHHBIN CIO0M aToMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAS KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KaTMOH, aHWUOH, pPAacCTBOP, MaccoBas JOJis BEIIeCTBa
(mpolLleHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHITHUH H
MPUMEHSITh 3TH TOHATHUS MPU ONMMCAHUH BEIIECTB M UX MPEBPAILICHH;

* HCIOJB30BaTh XHMMHUYECKYIO CHUMBOJIMKY [iJIi COCTaBjieHUs (opMy
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMNpENENsITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIEHUS  JJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MIPUHAJJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COCAUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHasT M HOHHas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica Ilepuogmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepromuueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATH M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamdeckoit
CUCTEMBbl XHMHYECKHUX DJJEMEHTOB: pa3iuyaTh TMOHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie U
OOJBIIME TIEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabaune «llepuomuueckas cucTteMa XuMHYeckux diemeHToB [[. U
MeHnpeneeBay ¢ UYHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0Ilee YUCIO IEKTPOHOB
U pacrpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (0 YUCIAy U COCTaBy YYAcCTBYIOIIMX B pEaKLUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMUYECKHX IPEBpAILCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO0 [IOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyJe COEIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHHUIO
XAMHUYECKOU PEAKIINU;

IIPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTEIBHON NEATEIBHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€M — /I U3Y4YEHHUS CBOWCTB
BEIIECTB M XHMHYECKMX pEaKIUil, ECTECTBEHHO-HAYYHbIE METOJbI
NMO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIH);

CJIe10BaTh MPaBUIJIaM MOJIb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
obopymoBaHueM, a TakKe IMpaBuiaaM oOOpalieHusi ¢ BEIECTBAMH B
COOTBETCTBUM C HHCTPYKUMSIMHM [0 BBIIIOJHEHUIO J1ab0paTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BolopoJia M KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM J0JIEM PACTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M INPOBOJUTH
XUMUYECKHE SKCHEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHONPTaTenH, METUIOPAHK
U Jpyrue).

K xoHIy 00ydeHus B 9 kj1acce npeIMETHbBIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3P (eKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U
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HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOIU,
aM(OTEepHOCTb, XUMUYECKast CBSI3b (koBaJieHTHAsI, MOHHAs,
METAJUTUYECKAs ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3US METAILIIOB, CILIABBI,
CKOpPOCTh XMMHUYECKOW pEeaKIUH, MPEAEIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJIS COCTaBJIICHHS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

ONPEACIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmMmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbica Ilepuogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX SJIEMEHTOB:
paznyuath MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYEHUS, KOTOPHIE UMEIOTCS B IEPUOANUECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTHUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB H
3apan  sApa, oOIIee YHCI0 JJIEKTPOHOB U pACHpEEeNieHHEe WX T10
AJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpejenax MallbIX NMEepUoJO0B U
[JIABHBIX MOJArPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy UM COCTaBy YYacCTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHUIO CTEMEHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) O0MME W CrenuPuUecKue XUMHYECKUE
CBOWCTBAa NPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKAAsl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO
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oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pPa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (OopMysie COCIMHCHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOUTH PACUETHI M0 YPABHEHUIO
XUMHUYECKOMN peaKInu;

coOJTr01aTh TIpaBuJIa MOJIb30BAHMS XUMUYECKON TTOCYI0M B Ja00paTOPHBIM
o0OpyJOoBaHMEM, a TakkKe TMpaBuja OOpallleHUsT C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIIMSIMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOoro ras3a);

MIPOBOIUTH PEAKITUH, TOATBEPIKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIECTB. PACMO3HABATH OMBITHBIM IyTEM XJIOpUI-, OPOMHI-, WOIUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIPOKCHI-UOHBI, KaTHOHBI
aMMOHMSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JEATSILHOCTH — aHAIIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMAaTHU3aIio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peajbHBIM M
MBICIICHHBI ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBO yacoB Di1eKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontposusie | TIpakTaueckme (uudposbie)
n/m | ¥ TeM MPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. IlepBoHayasibHbIe XMMUYECKHUE MOHATHS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [{OK
' MPAKTUICCKON https://m.edsoo.ru/7f41837¢
JIESITEIILHOCTH YEJI0BEKa
12 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
' peaKkunu https://m.edsoo.ru/7f41837¢
Hroro o pazneny 20
Pa3nes 2. BaskHelimne npeAcTaBUTeIM HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopog. 6 bubmuorexa [IOK
' [TousiTue 06 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o g 1 bu6mmoreka [JOK
' KHCJI0TaX U COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [lonsitue 5 1 1 bu6moreka [IOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCHI
2.4 HEOpTaHUYECKNX 11 1 1 buGnnorexa [IOK
' p _ https://m.edsoo.ru/7f41837¢
COEeIUHEHN
Hroro no pazneny 30
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Pasznea 3. [lepuoguveckuii 3axoH u [lepuoauveckas cucrema xummuuyeckux 3jiemMenToB /. U. Menaeneena.

Crtpoenue aToMOB. XUMHYECKas CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUuU

[Iepronnueckuii 3aKOH U
IIepuonnueckas cucrema

3.1 XUMHYECKUX AIEMEHTOB /[[. 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
N. Menneneesa. CtpoeHue
aroma
XuMudeckas CBA3b.

10 OKuCIUTENbHO- g bubmuoreka [JOK
BOCCTaHOBHUTEIILHBIC https://m.edsoo.ru/7f41837¢
peakiu

bu6nmorexa [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME
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9 KJIACC

KonuyecTBo yacos D1eKTPOHHBIE
No 11/ HaunmeHoBaHMe pa3je/ioB H TeM Konrpoabmbie | TIpakTHueckue (uudpossbIe)
NPOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIuu
L1 [ToBTOpeHue u yriayOneHne 3HaHUH OCHOBHBIX 5 1 bu6mumorexa LIOK
' pas3zenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
' peaknuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLIMALIUS. 2 1 1 bubnunorexa [JOK
' XHUMHUYECKUE PEAKLIUN B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
)1 OO61mas xapakTepuCTHKa XUMUYECKUX 4 1 bubnuorexa [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCTHKa XUMHUYECKUX
2.2 3neH1\ieHT01f VIApr nnsl. Cepa u eé 6 buommorexa LIOK
’ PYTHIRL. £-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
23 3neﬁem0§ VA Ir) nnbl. A30T, pocdop u ux 7 1 bubmmorexa LIOK
' PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0w1ast XxapakTepUCTHKA XUMHYECKUX
24 3J1e]11\14eHTo§ IVApr bl YTJIEPOI U KPEMHUN 8 1 2 Bubmmorexa [IOK
' PYTUIRL POAHKP https://m.edsoo.ru/7f41a636
Y UX COEIMHEHUS

24



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

Hroro o pazneny 25

Pa3znea 3. Mera/iibl 1 MX COeINHEHHS

bubmnoreka LJOK
3.1 06 7| 4
HHE CBOUCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Bakueiiime MeTayuibl 1 UX COSIUHEHUS 16 1 2 bubmmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. XuMus u oxkpy:xamomias cpeaa

4.1 BemniecTtBa 1 MaTepuabl B )KU3HU YEJIOBEKA 3 bubmmorexa TIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bub6mmorexa [JOK
P 1
C3CPBHOC BpEMA 3 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 7
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INIOYPOYHOE INIAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB DIeKTPOHHbIE
Ne IIpakTHyec ara nupposkie
Tema ypoka Koutpoan P A undp
n/n Bceero KHe U3yYeHUs oOpa3oBaTejibHbIE
Hble padoThI
paﬁOTbl pecypchl

| [Ipeamer xumuu. Ponb xumuu B | bubnmoreka [JOK
JKU3HHU JejIoBeKa. Teja U BemecTBa https://m.edsoo.ru/ff0d210c

5 ITonsiTe 0 MeTOIaX MO3HAHUS B | bubmuoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227¢
[IpaxTrueckas padora Ne 1

3 «IIpaBumna pabotsl B 1abopaTopuu 1 1 bubnnorexa [JOK
U IpUEMBI 0OpalLeHus ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000y IOBAaHUEM)

4 YucTele BelecTBa U CMECH. 1 bu6mmoreka [IOK
CrniocoObl pa3aeneHus: cmecei https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckast padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa [IOK

8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COMM)»
bu6mmoreka [JOK
6 A 1
TOMBLH MOJICKYIRT https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUe FJIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUMUYECKUX 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB

8 [IpocThie 1 coXXHBIE BEleCTBa 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmorexa [JOK
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https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSHCTBA COCTAaBa
BeIeCTB. XUMHUYeCcKas (opMyIia.

bu6mmoreka [IOK

10
BaneHTHOCTh ATOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCUTENBHAs aTOMHAs Macca.
11 OTHOCHUTENBHAS MOJICKYJISIpHAs bubmorexa HOK
P https://m.edsoo.ru/f0d323¢
Mmacca
12 MaccoBas 10711 XHMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KoauuectBo BeniecTa. Moub. bubnuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUYECKHE Bbu6mmorexa [JOK
ABJCHUA. XUMUYECKas peaKkus https://m.edsoo.ru/ff0d37fa
15 IIpu3Hakuy U yciioBUs IPOTEKAHUS bubnuoreka [IOK
XUMUYECKHUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl bubnuorexa [JOK
BEIIECTB. XUMUUECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b8&8
Brruncnenust KoaTu4ecTBa, MacChl
17 BEIL[ECTBA [10 YPABHEHUSAM bubmmorexa [IOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKLIUN
Knaccudukanus XuMrHaecKux
18 €aKIuil (CoeMHEHUS bubmorexa HOK
peakit 8 ’ https://m.edsoo.ru/ff0d334
pa3okeHus, 3aMelleHns, 00MeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IIeHHE 1 bubmmorexa [TOK
H AHCT Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIus 3HaHU I
20 KoHnTtponbhas padora Nel o teme bubnmuoreka [JOK
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«BCIHGCTBa U XUMHNYECKHUEC

https://m.edsoo.ru/ff0d4290

peaKIm
Bo3agyx — cmech razos. Cocras
21 Bo3ayxa. Kuciopo 3JIEMEHT U bubmmorexa [IOK
AyXa. POl https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
®dusnueckue 1 XUMHYCCKUE
2 CBOICTBa KHCIIOpOAa (peaKIuu bubnnoreka [JOK
okucieHus, ropeane). [lonsrue o6 https://m.edsoo.ru/ff0d4614
OKCcHAaX
CnocoObI OTy4YeHHUsT KUCJIOPO/Ia B
23 1a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
patop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3pPexT XuMUIecKoi
peaKIiu, IOHATHE O
24 TEPMOXUMHUYECKOM YPaBHCHUU bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
3K30- U SHJOTEPMUUYECKHUX
peaKusax
TomumBo (HedTh, yroias U METaH).
25 3arpsa3HeHre BO34yXa, CIIOCOOBI bubmmorexa LHOK
p yxa, https://m.edsoo.ru/ff0d4c4a
€ro MpeA0TBPAIECHUS
[IpakTuueckas padora Ne 3 o
26 teme «[lonydyenue u cobupanue bubmuorexa [IOK
KUCJIOPOJA, U3YUYEHHUE Er0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bonopox — snemeHT u mpocroe
27 BC CETBO Haxoxnenue 15) bubmorexa HOK
B ' A https://m.edsoo.ru/ff0d4dd0
IpUPOJIE
28 DU3NYECKUEe U XUMUUYECKHUE bubmuoreka [JOK
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cBoMcTBa Bogopoxa. [Ipumenenue

https://m.edsoo.ru/ff0d4dd0

BOJIOpOAA
bu6mmoreka [JOK

2 TowsTHe 0 KHETOTAX H CONAX https://m.edsoo.ru/ff0d50d2

30 Crioco0slI MoTy4eHust BOAOPOia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxkTuyeckas padora Ne 4 o

31 teme «llonydyenue u cobupanue bubmmorexa LIOK

. https://m.edsoo.ru/ff0d4f42
BOJIOPO/1a, U3YUEHHUE €r0 CBOMCTB)

1 MounsipHbiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucienus o0b€Ma, KOJIHYeCTBA

33 BEILIECTBA ra3a Mo €ro M3BECTHOMY bubmmorexa LIOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 00EMOB ra3oB 1o

34 YPaBHEHHUIO pEaKIMy Ha OCHOBE bubnuorexa [IOK
3aKO0HA 00BEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d5708
ra3oB

35 du3nvecKue U XUMUYECKHUE bubmuoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [lonstie 06 bubnuorexa [JOK
WHAUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputes.

37 Hacrlmennbie ¥ HeHACHIIEHHEIC Bbu6mmoreka [JOK
pactBOpbl. MaccoBas 101t https://m.edsoo.ru/ff0d5b40
BEIIECTBa B pacTBOpE

18 [IpaxTuyeckast padora Ne 5 o bub6nuoreka [IOK

teme «IIpurorosienue pacTBOPOB

https://m.edsoo.ru/ff0d5eba
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C onpeAeEHHON MacCOBOM J0Jen
PacTBOPEHHOTO BEIIECTBAY

39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIBI: COCTaB, KiIaccuUKaIus, bu6mmoreka [{OK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenue n XuMu4eCKre
41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U bubmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepHBIX OKCHUIOB
4 OCHOBaHUS: COCTaB, bubmuoreka [JOK
KJIacCU(UKaIs, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue n xummuueckue bubnuoreka [IOK
CBOMCTBa OCHOBAHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bubmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue n xumnyeckue bubnuoreka [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 cnocoéj T10JI ‘{)eHI/I}I XI/IMHquKHe bubmmorexa [TOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padota Ne 6.
47 Pemienne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a7a4 1o Teme «OCHOBHBIE KIacChl https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUIN
I'eneTnveckas CBsI3b MEXKITY
bu6mmoreka [{OK
48 KJIacCaMU HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9as50
COETMHEHUI
49 O06o001IeHNEe ¥ CHCTeMAaTU3aIUs bubnuorexa [JOK
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3HAHHH https://m.edsoo.ru/00ad9cb2
KontponbHas pabora Ne3 o teme
50 "OCHOBHBIE KJIACCHI bubmorexa HOK
. https://m.edsoo.ru/00ad9¢la
HEOPTaHWYECKUX COCTMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITTN
51 XAMUYECKUX 3JIEMEHTOB. [loHsTHE bubmorexa HOK
https://m.edsoo.ru/00ad9ffa
O TPYMIMAaxX CXOJHBIX 3JIEMEHTOB
[lepuoauueckuii 3aK0H U
5 [Tepuonnueckas cucrema bu6mmoreka [{OK
XUMHYECKHX deMeHTOB /1. U. https://m.edsoo.ru/00ada52c
Menneneera
53 [lepuonasl, rpynbl, HOATPYIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuorexa [JOK
aTOMHBIX sifiep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHure 3IIeKTPOHHBIX 000I0UYCK
55 aTOMOB 3JIEMECHTOB bubmuoreka [JOK
[Tepronnueckoit cucremsr . 1. https://m.edsoo.ru/00ada6bbe
Menneneena
XapakTepucTuka XUMHUECKOTO
56 AJIEMEHTA T10 €T0 MOJIOKESHHIO B bubmuoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuognueckoro
57 3aKOHA JJI Pa3BUTHS HAYKU U bubnnorexa [JOK
npaktuku. /. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, IEaror U rpakIaHuH
58 PesepBHblit ypok. O0001IeHNE U bubnuoreka [IOK
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cUCTEeMaTH3aIus 3HaHUH /
Bceepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/00adb33c¢

KontponsHas padora Ne4 o reme
«Ctpoenue aroma. XUMHUYECKas

Bbu6mmnoreka [JOK

> cBs3b» / Beepoccwuiickas https://m.edsoo.ru/00adb486
mpoBepovHas paboTa
60 DIEeKTPOOTPULIATETLHOCTh aTOMOB bubnunorexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 Horast xuuireckas cosp https://m.edSO(I)_.[ru/OOadac34
2 KoBanenTHas nomnsipHas bub6nuoreka [IOK
XUMHUYECKAsI CBA3b https://m.edsoo.ru/00adaab8
63 KoBanieHTHas HenonspHas bubnuorexa [JOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
o4 Creneib oKHCICHHS httos://m.edsol_.[ru/OOadae28
65 OKHUCITUTENTbHO- bubmuoreka [JOK
BOCCTAHOBUTEIJBHBIEC PEAKIINT https://m.edsoo.ru/00adb076
66 OKHCIUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
https://m.edsoo.ru/00adb076
PesepBHeiit ypok. O600IeHHE U
67 CHCTeMaTH3aIlvs 3HaHUH 110 TEMe bubmuoreka [JOK
«Ctpoenne atoMa. XuMHU4YeCKast https://m.edsoo.ru/00ad9cb2
CBSI3b)»
68 PezepBHblit ypok. O000mIeHnE U bubnuoreka [IOK

CUCTeEMAaTU3alus 3HaHUN

https://m.edsoo.ru/ff0d61c6

32



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

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

33




9 KJIACC

KoangecTBo 4acoB

DJIEeKTPOHHbBIE
IIpakTHuyec aTa mu(ppoBbIe
Nen/m | Tema ypoka KonTpousb A bp
Bcero Kue U3ydeHust o0pa3oBaTejibHbIE
Hble padoThI
paﬁOTbl pecypcbl
[Iepnoanueckuit 3aKoH.
bub6mmoreka [JOK
1 [Tepuonnueckas cucTeMa XMMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB JI. 1. Menaeneera
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB
2 XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 Bubmmorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus u HoOMeHKIaTypa 1 bu6nuoreka [JOK
HEOPraHUYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapr XuMudeckoi CBSI3M M THITHI | bubmuoreka [JOK
KPUCTALINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o reme
5 «IToBTOpEeHNUE U yrayOlieHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
6 Knaccugukarus XuMHUuecKux peakuun 1 bu6numorexa [IOK
10 pa3JIUYHBIM IIPU3HAKaAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOMN
7 eakuu. [ToHsATHE O TOMOI€HHEIX U 1 bubmorexa OK
p ’ https://m.edsoo.ru/00adbe9a
TeTEePOreHHbIX PEAKLUAX
[TonsiTHE O XUMUUYECKOM PAaBHOBECHH.
g ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh | bub6mmorexa [JOK
XMMHYECKOW PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOIO0 PAaBHOBECHS
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OKHCITUTEIBHO-BOCCTAHOBUTEIILHBIE

bu6mmorexa [JOK

IIPUMEHEHNE

9
peakuuu https://m.edsoo.ru/00adcade
Teopust dIEKTPOIUTUIECKOU
10 nccoranuu. CHIbLHEBIE U c1a0bie bubmmorexa [IOK
A HHaTH. https://m.edsoo.ru/00adcd68
AIIEKTPOITUTHI
11 HMounuble ypaBHEHUS PEAKIIUN bubmmorexa [IOK
yp peakt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHMUI B CBETE IIPEICTABICHUN 00 bubmmorexa [IOK
o ped https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON AUCCOLHAIIIT
XUMHAYECKHUE CBOMCTBA COJIEU B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHUECKON bubmmorexa TIOK
peal p https://m.edso0.ru/00add8b2
IUCCOLIUAINU
14 IlousTne o rugponnze coaen bubmmorexa TIOK
AP https://m.eds00.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHNE U CUCTEMATHU3AIMS 3HAHUN
B H https://m.edsoo.ru/00addd12
16 [Tpaktuueckas padora Ne 1. «Pemenune bu6nuorexa IIOK
OKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
Kontponbhas pabota Ne2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOIMAIIUI bubmmorexa LIOK
p a H ' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIUU B pacTBOPax»
O01asg xapakTepucTUKa raJIOreHOB.
18 XI/IMI/I‘IGCKI;IG CBI())fICTBa Ha IIpUMeEpPE buGmorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. ConsHast KUCIIOTa,
P P . bubmuoreka [{OK
19 XMMHYECKHUE CBOMCTBA, MOJyYEHUE,

https://m.edsoo.ru/00ade104
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[TpakTuueckast pabora Ne 2 o teme

20 «lTomy4yeHne consTHON KUCTOTHI buomorexa LIOK
y - . ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Brruucnenust mo ypaBHeHUSIM
21 XUMHAYECKUX PEaKIUU, €CIIN OOUH U3 bubmmorexa [IOK
P ’ https://m.eds00.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mas xapakTepuCTHKa dJIEMEHTOB bu6muoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(UKALUU CEPBI.
23 Haxoxz[eHHe CEePBI I/I(beé coez[HHeII){Hﬁ B bubmmorexa LOK
p . https://m.edsoo.ru/00ade64a
npupoae. XMMUYECKHUE CBOKMCTBA CEpPhI
24 CepoBonopo, cTpoeHue, Pu3nyeckue u bubnmoreka [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTa,
25 ¢du3nueckre 1 XUMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUUYECKUE PEAKLIUH, JIEKAIINE B
OCHOBE MIPOMBINIJICHHOTO CII0c00a
2% IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6nuorexa LIOK
XUMUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEeH Cpeabl COETUHEHUSIMU
cepol
7 Brruncnienue MaccoBoil JOJIM BBIXO/1a bubmuorexa [JOK
MpPOAYKTa peaKInu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKa 3JIEMEHTOB
78 VA-rpynmnsl. A30T, pacipoCTpaHEHHE B bubnuoteka [JOK

npupojie, GU3NYECKUE U XUMUIECKHE
CBOWCTBA

https://m.edsoo.ru/00adeeab
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AMMHuak, ero puznyecKue u

bu6mmorexa [JOK

29 XUMHUYECKHE CBOWCTBA, MMOJIYYEHUE U
’ Y https://m.edso0.ru/00adf004
pUMEHEHHE
[TpakTnueckas padora Ne 3 o teme
30 «ITomydyeHne aMmmuaka, U3yueHue ero bubmmorexa [JOK
N y Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucjoTa, e€ pusndeckue u bu6muoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 oOpeHuii. XuMU4ecKoe 3arps3HeHHe Bubmmorexa [IOK
yAObP o p https://m.edsoo.ru/00adf518
OKPY’KaIoIIeH cpeibl COeUHEHUSIMU
azora
docdhop. Oxcun bocdopa (V) u

33 (1)0(:(%)0 pHa;I KI/ICJ'I((l))Ta (bQ)I/II)3H(IIe3:KHe u bubmorexa [OK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTYyUYEHUE
Hcnonp3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAIbHBIX YOI0OpEHUN. 3arpsi3HEHNE buGmmorexa [IOK
p . yAoOP - 24P https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu

35 VYriepon, pactipocTpaHeHUE B IPUPOJIE, bubnmoreka [JOK
$u3NYeCcKre U XMMHUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yraepoaa, ux pusudeckue u

36 XHMHYECKHE CBONCTBA. JKOJIOTHYECKHUE bubmuorexa [JOK
pOOJIeMBbI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)

bu6mmoreka [JOK
37 VYronbHast KUCHOTA U €€ CONU

https://m.edsoo.ru/00ae006¢c
38 [TpakTuyeckas padora Ne 4 o Teme bubnuorexa [IOK
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"IlosrydyeHune yrieKucioro rasa.
KagecTBeHHas peakiys Ha KapOOHaT-

HOH

https://m.edsoo.ru/00ae027¢e

[TepBoHaYaIbHEIEC TOHATHUS 00

bu6mmorexka [JOK

39 OpPraHWYECKUX BEIIECTBAX KaK O
p https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YIJIepoaa
. bubmuoreka [JOK
40 Kpemuuii u ero coeauueHust
https://m.edsoo.ru/00ac080a
ITpakTnueckas padora Ne 5. Pemenue

A1 AKCIIEPUMEHTAJIbHBIX 33724 110 TeME bubnmnoreka [JOK
«BaxkHeume HeMeTalbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
Konrponsnas padora Ne3 o reme

. bubmuoreka [JOK
42 «Baxueiine HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHCHUS
OO011as XxapaKTepUCTUKa XUMHYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannuueckas CBsI3b U bubmuoreka [JOK
MeTaIn4ecKas KpUCTaIIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvyecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

44 DIIEKTPO €CKHUM anpsiKeHuH bubmorexa [OK

JIEKTPOXUMHUYECKUM PsIT HAPSIKEHUM
P P P https://m.edsoo.ru/00ael 156
METaJIOB
OO6mue cnocoObI MOTYYEHUST METAJLIOB.
45 CmuiaBbl. Beruncnenus no ypaBHEHUsAM bu6nuoreka [IOK

XUMHYECKHUX PEAKIHM, €CIIM OAUH U3
pEareHTOB COAEPKUT IPUMECHU

https://m.eds00.ru/00ael156
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bu6mmoreka [IOK

46 I1
OHATHE O KOPPOSHI METAILIOB https://m.eds00.1ru/00ae1278
but6mmoreka [IOK
4
7 [lernoumsie merarer https://m.edso0.ru/00ae14b2
48 Okcuabl U THAPOKCUIBI HATPUS U KaJIUA bubmmorexa TIOK
A AP A p https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIITBI — bubnmuorexa [JOK
KaJBLIUNA 1 MarHui https://m.edsoo.ru/00aelSe8
N bu6mmoreka [IOK
50 Baxxaeilinme coemMHEHUS KaJIbLIIUS
https://m.edsoo.ru/00ael5e8
51 O00011eHrEe U cCUCTEMAaTU3ALNS 3HAHUI
5 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[TpakTryeckas pabora Ne 6 o Teme
53 "XécTkocTh BOALI 1 METONBI €€ bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 A 7
JTOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOICTBA OKCH/IA U bubnuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XK
eeso https://m.edso0.1ru/00ac1d86
57 OKcubl, THAPOKCUIBI M COJIU KeJe3a but6moreka [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O0001Ienre U cucTEMaTH3AINs 3HAHAN
ITpaxTrueckas padota Ne 7. Pemenue
but6moreka [IOK
59 AKCIIEPUMEHTAIIbHBIX 33/a4 110 TeEME

«Baxuenme MeTauibl U UX

https://m.edsoo.ru/00ae3de8
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COCAUHECHUA»

Brruuciaenus no YpaBHCHHUAM
XUMHUYCCKUX peaKuHﬁ, €CJIM OAUH U3

60 peareHToB JaH B U30bITKE WIIH | bub6nuorexa LIOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MAacCCOBOM J0JIM BBIXOJa MPOIYyKTa
peaxkiuu
61 O0o01IeHre U crucTeMaTu3alus 3HaHu ! 1
Kontponbnas padora Ne4 o reme
62 «BaxxHelmue MeTamibl U UX 1
COETMHEHUS
63 BemectBa u matepuansi B | bubnmoreka [JOK
IIOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnuoreka [JOK
OKPYXaIOIIEH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb XuMHM B pelIeHnN 3KOJIOTUYECKHUX 1 bubnuorexa [JOK
npodiem https://m.edsoo.ru/00ae4270
66 Pesepsublit ypok. O600m1IeHEe U | bubnuorexa [IOK
cUcTeMaTH3aIus 3HaHWI https://m.edsoo.ru/00ae0d0a
67 PesepBHelil ypok. O6001eHNE U | bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
cUCTeMaTH3anus 3HaHUN https://m.eds00.ru/00ad9cb2
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOHN ITPOI'PAMMBI

8 KUIACC

Kon
MpoBepsAeMOro
pe3yJbTara

HpOBepHeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUA OCHOBHOI
06pa30BaTeJ'le0ﬁ nporpaMmmsbl OCHOBHOTI'O 0o01Iero 06p330BaHI/IH

1

IIo Teme: «HCpBOHa‘-IaJ'IBHLIG XUMHUYCCKUC ITOHATHA

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHATHH: aToM,
MOJICKYJIa, XUMHUYECKUN SJIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMeCh (OMHOPOJHAs W HEOJAHOPOJHAs), BaJICHTHOCTD,
OTHOCUTENbHAs aTOMHAas W MOJIEKYyJIApHas Macca, KOJUYECTBO
BEIIIECTBAa, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJS XHUMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00hEM, XUMHUYECKasl PEaKIus,
KIacCUPUKAIMsI ~ pPEaKIMi: peakmuu  COSAUMHEHUS, PeaKIuu
pa3NioKeHUs, pEeaklMM 3aMEICHUs, PEaKIMh OOMEeHa, 5K30- U
SHIOTEPMUYECKHE PEaKIMH, TEIUIOBON 3 (HEeKT peakiuu, pacTBop,
MaccoBas JI0JIs BemecTBa (ITPOIICHTHAsI KOHIICHTPAIIUs) B pacTBOPE

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MOHATUHA H
IMPUMCEHATE OTHU ITOHATHUA IIPHU OIIMCAHNU BEIICCTB U UX HpeBpameHHﬁ

1.3

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUISI COCTaBIIEHUS (OpPMYJI
BEIIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUI

1.4

pacKpbIBaTb CMBICI 3aKOHOB COXPAaHEHHUSI MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYCHHsI, 3aKOHa
ABoraapo

1.5

OTpENENATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B  OWHapHBIX
COCTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XUMHUYECKHE pEaKIUH (10 YHUCIYy M COCTaBy
YYaCTBYIOUIUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3D (heKTy)

1.7

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJISIPDHYIO M MOJIAPHYIO MACCBI
BCIICCTB

1.8

BBIYHCTISITh MACCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTa 1Mo (opmylie
COCIMHEHHS,

1.9

BBIYHCIIATE MAaCCOBYIO OOJIIO BECIICCTBA B paCTBOPEC

1.10

MIPUMEHSITh €CTECTBEHHOHAYUHbIE METO/Ibl T03HAHUS — HAOIIOACHHE,
U3MEpEeHUe, MOJCIMPOBAHHE, OSKCIEPUMEHT (pealbHbli U
MBICJIEHHBIN )

ITo Teme: «Baxueiimue NpeaACTaBUTCIIM HCOPIraHNMYCCKUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKUX TOHSTHH: OKCH I,
KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OTIPENIeNIATh MPHUHAIIEKHOCTh BEUIECTB K ONMPEISIIEHHOMY KIIAacCy
COEIMHEHMH 10 hopMyliaM
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K.]'IaCCI/I(i)I/IIII/IpOBaTI) HCOPraHNMYCCKHUC BCUICCTBA
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XapakTepu30BaTh (OMHCHIBATH) OOIIME XWUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPK/IAsl ONUCAHUE ITPUMEPAMU
MOJICKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIUX  XHUMHYECKUX
peakiun

2.5

MPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHYECKUX
MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX

2.6

cleoBaTh IMpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOM TMOCyIoil U
1abopaTOpHBEIM 00OPYJIOBAHHEM, a TaKXKe MpaBWJIaM OOpPAIEHUS C
BELIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIMSMH IO BBIOJHEHHUIO
mab0PATOPHBIX XUMHUYECKUX OTBITOB TIO MOJIYYCHHUIO H COOMPAHUIO
ra3oo0pa3HbIX BElIeCTB (BOAOPOAa M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHONM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI
M0 PACHO3HABAaHUIO PACTBOPOB INEIOYEH M KHUCIOT C TOMOIIBIO
WHIUKATOPOB (J1IakMyc, peHoadTaaeuH, METUIOPAHXK U IPYTHE)

2.7

IIPOBOJUTH PACYETHI [0 YPABHEHHUIO XUMUYECKON peakuu

[Io teme: «llepmognueckuii 3akoH u Ilepumonnueckass cucrema
xumudeckux sneMeHToB J[. WM. MenneneeBa. CTpoeHHEe aTOMOB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MIOHSTHM: AApO aTtoMma,
3J'IeI(Tp0HHLII>i clIoi aToMa, aTOMHas 0p6I/ITaJ'H>, paauyc aroma,
XUMHYECKasa CBA3b, IOJIApHAasd W HCIOJApHAs KOBAJCHTHAsA CBA3b,
QJICKTPOOTPUIATCIIbHOCThb, HWOHHAA CBsA3b, HOH, KAaTUOH, A4HUOH,
CTCIICHb OKHCJICHHUSA

3.2

KJ'IaCCI/I(i)I/II_II/IpOBaTb XUMHNYCCKHEC 3JICMCHTHI

3.3

OIMMCBIBATh U XapaKTepu30BaTh TabamuHyto Gopmy Ileproamueckoii
CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3ivyaTh IMOHITHUSA «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,
«MaJble» U «OOJIbLINEY» MEPHOAbI

3.4

packpsiBaTh cMbich [lepuoandeckoro 3akona [[.M. MeHnneneena:
ACMOHCTPHUPOBATH IIOHUMAaHHUEC HGpHOI[PI‘-IGCKOﬁ 3aBUCHUMOCTH
CBOMCTB XHMHYECKHUX D3JEMEHTOB OT UX T[OJOXKEHHUS B
[Tepuoanueckoit cucreme

3.5

COOTHOCUTh O0O3HAuUEHHUsS, KOTOphIE UMEIOTCA B  TabmuUIEe
«llepuognyeckas  cuctemMa  XuUMH4YeCKux  snemeHTtoB ..
MenpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjipa, OOIIee YHUCIIO
AJICKTPOHOB M paclpeieSIeHUE WX MO JICKTPOHHBIM CJI0SIM)

3.6

OTpEAENATh CTENEHb OKHUCICHUS JJEMEHTOB B  OHMHApHBIX
COCTUHEHUIX

3.7

ONpEAENATh BHUJ XUMHUYECKON CBS3U (KOBAJIECHTHAs W HMOHHas) B
HEOPraHUYECKUX COCAUHEHUAX
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9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJbTATHI 0CBOEHHUSI 0CHOBHOI
o0pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: «BeliecTBO 1 XUMUYECKask PEAKIUSD)

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATUN: PacTBOP,
AIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTUYECKAS AUCCOLMAIINS,
peakiy MOHHOTO OOMEHa, KaTaJn3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTtumMble u HeoOpaTuMbIe peakuuu,
OKHCJIUTEIIbHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHUCITUTED,
BOCCTAHOBUTENb, OKHUCIEHUE W BOCCTAHOBIICHHUE, AJJIOTPOIMS,
aMm(pOTepHOCTh, XHMMHUYECKas CBs3b (KOBAJICHTHAsl, HOHHAas,
MeTaJlJIn4ecKas), KpHUCTaJUIMYecKash pemi€rka, CIUIaBbl, CKOPOCTh
XUMHYECKON peakiuu

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMMHUUYCCKHUX MOHATUHA H
MPUMCHATD OTH IOHATHS ITPH OIMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIAITh YPABHEHHS DICKTPOJIUTUYECKON NHUCCOLMALMKA KUCIOT,
LIEJIOYEN U COJIEH, IOJIHBIE U COKPAILEHHBIC YPAaBHEHUS pEaKIUil
MOHHOr0 0OMeHa

1.4

PaCKpbIBATh CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ
NOoCPCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OaaHca dTUX peaKL[I/Iﬁ

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peakuu

ITo Temam: «Hemetamnesl U uUX coeauHEeHUs» U «MeTaaiabl U HUX
COCOUHCHU

2.1

XapakTepu3oBaTh  (OMHCHIBaTH) oOmMEe W crenuduyecKkue
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, TOATBEPKIas
OMHCAaHUE TMPUMEpPAMU MOJIEKYJISIPHBIX W HWOHHBIX YpPaBHEHHMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.2

COCTABJISITh yPaBHEHUS PEAKIIMH, TIOJITBEPKAAFOIINX CYIIIECTBOBAHKE
TEHETUYECKOMN CBSI3M MEXKIY BEIIECTBAMHU Pa3JIMUHBIX KJIACCOB

23

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOHOCTH TPOTEKAHUS XUMUYECKUX MPEBPAILCHUN B Pa3IUYHBIX
YCIIOBUSIX

24

ClieIoBaTh MpaBWJIaM TONB30BaHUS XUMHUYECKOM TMOCYIoi U
abopaTOpHBIM O0OpPYJOBAaHUEM, a TAKXKE MpPaBUJIaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIMSIMH TIO BBITIOJTHEHHUIO
J'[a60paT0pHI)IX XUMHUYECCKUX OIIBITOB I1O IMOJTYYCHHIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIIOTO ra3a)

2.5

MPOBOAMTh PEAKIUH, IOATBEPXKIAIOIINE KAYECTBEHHBIH COCTaB
pa3IMYHBIX BEIICCTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomuna, wuoaun, kapOonar, ¢Qocdar, cunaHkKaT, Cynbdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHHS, HOHbI U3YYCHHBIX METAJUIOB,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaxX HEOPraHMYECKUX BEIECTB
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[To Teme: «Xumus U OKpy’Karolas cpeaa

pacKpbIBaTh CMBICI OCHOBHBIX Xumuyeckux moHsatwil: [1JJK

31 BEIIECTBA; KOPPO3HSI META/LIOB
MPUMEHSTh OCHOBHBIC ONEPAIlMd MBICIIUTEIBLHONW JeSITeIbHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHHWE, O0OO0OIICHUE, CHUCTEMaTH3AIlHIO,
32 BBISIBJICHHE TPUYMHHO-CJCJACTBEHHBIX CBS3€H — JUIS HM3ydYeHUS

CBOMCTB BEIIECTB MU XUMHUYECKHX PEaKLUN; €CTeCTBEHHOHAYYHBIC
METOJIbl TO3HAHUS — HAOMIOACHHE, H3MEPEHHEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peayIbHbIN U MBICIICHHBIN )

44



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaHBHHe XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XUMHUM B KU3HU 4YEIIOBEKAa. XUMHUS B CUCTEME HaAYK.
Tena u BemecTBa. @U3MYECKHE CBOMCTBA BEUIECTB. ATpEeraTHOE COCTOSIHUE
BEIIECTB

1.2

HOHSITI/Ie O MCTOJdaXxX ITO3HAHHUA B XUMHUH. qI/ICTBIe BCIIECTBA U CMCCH. CHOCO6BI
pazaeneHus cMecen

1.3

AToMBI U MOJICKYJIBI. Xumudeckrue diaeMeHThl. CHMBOJIBI XHMHYSCKHX
OJICMCHTOB. HpOCTLIe 1 CJIOXXKHBIC BCIICCTBA. ATOMHO-MOHCKyJ’IHpHOC YUYCHHC

1.4

XumMuueckast (I)OpMyna. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIIICCTB. OrtHocuTeNnbHAS aTOMHas mMacca.
OtHocuTtenbHas MOJICKYJISIpHAd Macca. MaccoBas [0Is XHMMHYECKOTO
9JICMCHTA B COCAMHCHHH

1.5

KomnuectBo BemecTBa. Moisib. MonsipHass macca. B3auMocBsI3b KOJIMYECTBA,
Macchl UM YHUCIA CTPYKTYPHBIX €IMHHUII BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYCCKUX COCI[HHCHI/IfI

1.6

DU3NYECKUE U XUMUYECKUE ABIEHUA. XUMUYECKasl peakuus U €€ NpPU3HAKHU.
3aKOH  COXpaHEHHMsI  MacChl  BEIIECTB.  XUMHUYECKHE  YpPaBHEHMS.
Knaccupukanus XUMHUYECKUX  peakuuid  (COSAMHEHUS,  Pa3JIOKCHUS,
3aMeIleHHsI, 0OMEHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOHW TMOCYAOM, C
npaBuiIaMu paboThl B TabopaTopuu ¥ NpuémMaMu oopalieHus ¢ 1a00paTOpHbIM
o0opyioBaHWEM, HM3Yy4YCHHE W ONUCaHWE (U3UYECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOMIoAeHHE (Qu3nveckux (IUIaBJICHHUE BOCKA,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTyINKe, KUIICHUE U KOHJIEHCAIUs BOJIbI) U
XUMUYECKUX (TOpEHHE CBEYM, NPOKAIUBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICCTBUE Meja C KHCJIOTOW) SIBJICHHM, HAOMIOJCHHE W OIHUCAHHE
NPU3HAKOB TMPOTEKAHMS XUMHYECKUX peakiuil (pa3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3IoKCHHE
ruapokcuaa meau(1l) mpu HarpeBanuu, B3aMMOACHCTBHE Kelle3a ¢ PACTBOPOM
coym meau(Il), nzydenne cnoco0oB pa3ereHust CMecei (C TOMOIIBI0 MarHuUTa,
bunpTpoBaHue, BHIIAPUBAHUE, NUCTUILIALMS, XpoMaTorpadus), mpoBeneHue
OUMCTKM TOBapE€HHOM conM, HaAOJMIOJIEHUE U ONUCaHHE pe3yJbTaToOB
MIPOBE/ICHUS OTbITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS! MACChI, CO3/1aHHE
MojieIe MOJIeKYJI (IIapOCTEPIKHEBBIX)

Baxwueiiume IpeaACTaBUTCIIUM HCOPraHNMYCCKUX BCIICCTB

2.1

Bo3nyx — cmech rasoB. CoctaB Bo3myxa. Kucmopox — anemMeHT u mpocrtoe
BemecTBo. HaxoxieHune kuciopoja B mpupoje, PU3HYeckue U XMMUYECKUE
cBoiicTBa (peakuuu ropenus). Oxkcunsl. Ilpumenenue kucnopona. Crnoco0Obl
HOJTy4eHHs KUCIIOpOJa B JIaOOpAaTOPUU M HPOMBIIUICHHOCTH. KpyroBopot
Kuciopozaa B npupoje. O30H — autoTponHas MoaAu(HUKaIUs KHCIOpoaa

2.2

TermnoBoil 3¢ ekt XUMUYECKON peakmuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ BHJIOTepMUYecKHe peakunu. TomnmBo: yronb U MeTaH. 3arps3HEHHE
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BO3/lyXa, YCUJICHHE MTAPHUKOBOT0 3G HEeKTa, pa3pylicHUE 030HOBOT'O CIIOs

23

Bomopon — anemeHT u nipocToe BemecTBo. Haxoxaenue Bomopoaa B MpUpOJIE,
du3nueckre M XUMHYECKHE CBOWMCTBA, TMPHMEHEHHE, CIOCOObI MOTyYeHHS.
Kucnors! 1 conmmn

24

Monsipablit 005EM razoB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®usnyeckue cBoiicTBa BoAbL. Boxa kak pactBoputenbs. PacTBOpBI.
HacplieHHble 1 HEHACBIILIEHHBIE PACTBOPbI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBasg 1oy BellecTBa B pAacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Pons pacTBOpoB B IpUpoOJi€ U B KU3HU YesnoBeka. Kpyrosopor
BOABl B IpUpPOAE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa M OUYHUCTKA
IPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmyeckux coemunenui. Oxcunbl. Knaccudukanms
OKCHJIOB: colicoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEepHbIE) U
HecojieoOpasyromue. Homenknarypa okcugoB. dusnueckre U XUMHUYECKUE
CBOMCTBA OKCHJIOB. ITonyueHne okcuaoB

2.7

OcHoBanms. Knaccudukamuss ocHOBaHMN: MIENOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHMil. PU3NYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHMi. llonyueHrne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusudeckue u
XUMHUYECKHEe CcBOMCTBa KucnoT. Psanm akruBHOcTHM MeTtayuioB H.H. bekerona.
[ToxyuyeHue KUCIOT

2.9

Comu. Homenkinarypa coseil. dusznueckue U XMMHUYECKHE CBOMCTBA COJICH.
[Tonmyuyenue coneu

2.10

I'eneTnyeckas cBSI3b MEXKIY KilaCcCaMU HEOPraHUYCCKUX CoeI[I/IHeHI/Iﬁ

2.11

XUMUYECKUH 3KCIIEPUMEHT: KAUECTBEHHOE OIPEAEICHUE COJEpKaHus
KHUCJIOpOJia B BO3JyXe, MOJydeHUe, coOupaHue, paclio3HaBaHUE U H3yueHUe
CBOWCTB KHCIJIOPOJ1a, HAOJIOJICHUE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOIAOM U
yCIIOBUSI BOSHUKHOBEHHS U MPEKpAILLEHUs] ropeHus (1moxapa), 03HaKOMJICHHE
¢ oOpa3laMu OKCHIOB M OIMCAaHUE MX CBOWCTB, MOJy4eHHE, COOMpaHHe,
pacno3HaBaHHe U HU3Yy4YeHHE CBOMCTB Boaopoja (TOpeHue), B3auMOJeicTBIE
BOZIOpOJA c OKCUJIOM meau(Il) (BO3MOXKHO UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOJIOICHHE OOpPAa3I[OB BEIIECTB KOJUYECTBOM | MOJIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHUs] BEIIECTB C  Pa3IMYHOMN
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM MAaCCOBOM
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOAECHCTBUE BOABI C METAJJIAMHU
(matpueM u KanblieM) (BO3MOXXHO MCIOJIb30BaHUE BHUACOMATEPUATIOB),
OINpECIIEHNE PACTBOPOB KUCJIOT M IIENOYEN € MOMOUIBIO HHAWKATOPOB,
UCClIeIOBaHHEe OOpPAa3I[0B HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOMO/IEHUE W3MEHEHUs OKpPAacCKd HHIUKATOPOB B pPACTBOpPAaX KHUCIOT U
nienouel, n3yuenue B3aumozeicteus okcuaa meau(ll) ¢ pactsopom cepHoit
KHCJIOTBI, KHCJIOT C METaUlaMH, pEeaKIUil HeUTpalu3aluu, MOJy4YeHHE
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajla JApYyruM H3
pacTBOpa COJM, pEIIeHUE SKCIEPUMEHTANBHBIX 3a]a4 Mo TeMe «Baxueime
KJIACChl HEOPTAHUYECKUX COEAMHEHUN»

[Iepnoanueckuit 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMoB. XUMHUYeCKas CBsI3b. OKUCIUTENBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKIIUN
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3.1

[lepBble TOMBITKKA KIACCH(PHUKANNK XUMHUYECKHX JIIEMEHTOB. lloHsATHE O
IpyNIax CXOAHBIX 3JEMEHTOB (ILEIOYHBIC U IIET0YHO3EMENIbHbIE METaJlIbl,
raJIOreHbl, UHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT am¢oTepHbIe
OKCH/JIbl U THAPOKCH/IBI

3.2

ITepuonuueckuii 3akoH. [lepuoanyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
HA.UN. MengeneeBa. KopoTkonepuonHass © UIMHHONIEPUOAHAS  (OPMBI
Ilepuonuueckoit cucteMbl xuMuyeckux snaemeHtoB J[.U. MeHnneneesa.
[Iepuoas! u rpymnmbl. @U3HYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB
TIepUOJa U TPYIIbI dJIEMEHTA
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Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 00O0JOYeK aTOMOB TMepBBIX 20 XUMHYECKHUX DSJIEMEHTOB
[Tepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTHKa XUMHUECKOTO
AJIEMEHTA MO ero noyoxkeHuto B [lepuoanueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paguyca aTOMOB XHUMHYCCKUX JSJICMCHTOB,
METAJIMYECKUX M HEMETaNIMYeCKUX CBONCTB MO TPYNNaM U TEepUOJaM.
3nauenue [lepuoanyeckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. /.M. MenzaeneeB — yuy€Hbli U
TpaxJIaHUH

3.5

Xumudeckas CBiI3b. KoBameHTHas (HOJISIpHaﬂ n HGHOJ'DIpHa}I) CBA3b.
BHeKTpOOTpI/IHaTeHBHOCTB XUMHYECKHUX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciaeHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pCeaKkunu. HpOHGCCBI
OKHCJICHUS B BOocCTaHOBICHUS. OKHCIUTENIN U BOCCTAHOBUTEIHN

3.7

XUMHUECKUN HKCHEPUMEHT: M3y4deHHE O0Opas3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJECHCTBHE THIPOKCUAA LMHKA C PACTBOPAMH KHUCJIOT H
LIEJI0YEH, IIPOBEICHUE OIBITOB, WIIITIOCTPUPYIOIIMUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peakluil (ropeHue, peakliuu pas3ioKeHUsl, COEITMHEHUS])

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

BGH_[eCTBO U XUMHYECCKas pCaKus. HOBTOpCHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cUCTEMa XUMUYECKUX BJIEMEHTOB
.M. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XUMUYECKUX JJIEMEHTOB NEPBBIX TPEX NEPHOJOB, Kalus, KalbIUs U HX
COEJIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JeMeHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBS3H. THUIBI KPUCTAIIIMYECKHX
pemeETOK, 3aBUCUMOCTh CBOWCTB BEHIECTBA OT THIA KPUCTAJUIMYECKOU
pPEeIETKN M BHJA XHUMHUYecKoll cBs3u. Kiaccudukanus v HOMEHKIATypa
HEOpPraHMYECKUX BeUIeCTB (MEXIyHAapoJHas M TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMUXCSA K PA3IMYHBIM KJIACCaM HEOPraHUYECKUX
COEIMHEHUH, TEHETUYECKAsI CBSI3b HEOPTAHMYECKUX BEIIECTB

1.3

Knaccudukanus XuMu4ecKuX peaklui Mo pa3auyHbIM IpU3HaKaM (10 YHUCITY
U COCTaBy yYacTBYIOLIMX B PEAaKIMU BELIECTB, MO TEIUIOBOMY 3¢ ¢eKTy, 1Mo
M3MEHEHHUIO CTETNEHEeW OKHUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH,
[0 Yy4YacTHIO KaTauu3aTopa). OK30- U DHJOTEPMHUYECKHE pEaKIHH,
TEPMOXUMHUYECKHE ypaBHEeHUs. [ToHSITHE O CKOPOCTH XMMHUYECKOHN peakluu
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1.4

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHUX peakuusax. [lonstue o
TOMOTE€HHBIX WM TETEPOreHHbIX peakuusax. lloHdarne o XumMu4eckoM
paBHOBecuH. DaKTOpbI, BIUSIOUIME HA CKOPOCTh XMMHYECKOH pPEaKIuu M
10JIO’KEHNE XUMHUYECKOTO PABHOBECHS

1.5

OKHUCIIUTENILHO-BOCCTAHOBUTEIILHBIC ~ PEAKIMU,  AJICKTPOHHBIA  OamaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHONW — peakiu. CoOCTaBlieHHE ypaBHEHUI
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMii € HCIOIb30BAaHUEM METOIa
AJICKTPOHHOTO OaslaHca

1.6

Teopus 31EKTPONUTUYECKON AMCCOLUAIIMM. DIEKTPOIUTHI U HEINEKTPOIIUTHI.
Karnonsl, aHnoHBl. MeXaHN3M JUCCOLMALUH BEILECTB C Pa3JIU4YHBIMU BUIAMU
XUMUYecKo# cBsizu. CreneHp auccouuany. CUIbHBIE U CIIa0bIE DIIEKTPOJIUTHL.
Peakiiun nonHoro oOMeHa. YcnoBHs NPOTEKAHUS peaklUil HOHHOro oOMeHa,
IIOJIHBIE U COKpalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBAa KHUCIOT,
OCHOBaHMH U colled B CBeTe€ MpPEACTaBICHUI 00 AJIEKTPOIUTUUECKON
Juccounanuu. KauecTBeHHble peakiui Ha MOHBI. [loHsTHE O rHApoau3e cosen

1.7

XUMHUUECKUH SKCIEPUMEHT: O3HAKOMIJIEHHE C MOJCISIMH KPHUCTAITTMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HeMeTalsioB (rpadura u
aJiMasa), CIOXHBIX BEIIECTB (XJIOpUJA HATpUs); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XMMMYECKOW peakIMH OT BO3JEHCTBUS pa3IUYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJEKTPOIPOBOAHOCTH  PACTBOPOB  BELIECTB, Ipolecca
JUCCOLMALMU  KHUCIIOT, LIeaoYel U cosiell (BO3MOXHO MCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TPOBEJCHUE OMNBITOB, HUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKAHUsI peakiii MOHHOro oOMeHa (0Opa3oBaHWE OCAIKa, BBIJICICHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WJUIIOCTPUPYIOUIMX  MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxuui (ropenue, peaxkuun
pa3oKEHUs,, COCAMHEHMs); pAClO3HABAHWE HEOPraHMYECKUX BEILIECTB C
IIOMOIIBI0 KAYECTBEHHBIX PEaKLUI Ha MOHBI; PELIEHUE HYKCIEPUMEHTAIbHBIX
3a1a4

HemeTamis! u ux COCIUHCHUA

2.1

OOmiast xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKHe CBOMCTBa
MPOCTHIX BEIIECTB — TraJIOr€HOB. XMMHUYECKHUE CBOMCTBAa Ha MPHUMEpPE XJopa
(B3auMoielicTBUE ¢ MeTalllaMi, HEMETaJUIaMH, 1el104aMu). XJI0POBOJOPOI.
ConsiHass KUCIOTa, XUMHUYECKHE CBOMICTBA, IMOJy4Y€HHUE, NPUMEHEHHE.
JeiicTBue XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YejoBeKa. BakHeimme
XJIOPUBI U UX HAXO0XACHHUE B IPUPOJIE

2.2

Obmas xapaktepuctuka 3meMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTeNeHN oKuciaeHus. CTpoeHue u Gu3nvecKue CBoMcTBa
MPOCTHIX BEIIECTB — KHUCIOPOAAa W Cepbl. AJUIOTPOMHBIE MOIU(PUKALNN
KHCJIOpOJia M cepbl. XUMHYECKUE CBOICTBa cepbl. CepoBOIOPOJ, CTPOCHHUE,
busznyeckue W XuUMHuUeckue cBoMCTBA. OKCHUIBI cepbl KaK MpPEICTaBUTENN
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (PU3MUECKHe M XMMHYECKHE CBOMCTBA
(obmue kak mpeacTaBUTeNs Kiacca KUCIOT U cnenuduieckue). XUMHUUECKHUe
peaKIyy, Jexalue B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a MONy4YeHUsI CepHOU
kucioTel. [Ipumenenne. Conn cepHOM KUCIOTHI, KAYECTBEHHAsl pEaKIUs Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COeAMHCHUN B MPUPOJIE. XUMUIECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpellbl COSAMHEHUSAMHU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAICHUS
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OOmias xapakTepucTuka 3jaeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUs. A30T, pacHpoCTpaHEHHE B
npupoe, puzndeckne u XuMudeckue cBoiicTsa. KpyroBopot a3ora B nmpupo/ie.
AMMHaK, ero (Qu3MUecKMe U XHUMHUYECKHE CBOMCTBA, IOJy4YE€HUE U
npuMmenenue. Coin aMMOHHMS, UX (PU3MYECKHE U XHMHUYECKHE CBOICTBa,
npuMeHeHre. KauecTBeHHas! peakuysi Ha MOHbl aMMOHUS. A30THasi KUCIIOTa,
e€¢ momyuyeHue, (QuMUecKMe W XUMHUYECKHE CBOMCTBa (00mmMe Kak
NpEeJCTaBUTENIS KJlacca KUCIIOT U crienuduyeckue). Vicnonap3oBaHue HUTPAToOB
M cojell aMMOHMSI B KayeCTBE MMHEPAJIbHBIX YJI0OpeHHil. Xumuueckoe
3arps3HEHUE OKPYKAIOLIEH Cpeibl COeAMHEHUSIMU a30Ta (KMCIOTHBIE JTOKIM,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

24

®ocdop, amnorponnbie MoguduKauu Gochopa, GU3NIECKHE U XUMUIECKUE
cBoiictBa. Oxcun Qochopa(V) u docdopHas kucinora, ¢GuznYecKue Hu
XMMHYECKHE CBOWCTBA, monydcHue. Vcmonp3oBanue (ochaToB B KavyecTBe
MUHEPATBHBIX YI00pPEHHIA

2.5

OO6mrast xapaktepuctuka 3iaemMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUA. YTIJIEepoJd, aJJIOTPOIHBIC
Moaudukanuu, pacnpocTpaHeHHe B Hpupone, (GuU3NYecCKue U XUMHYECKUe
cBoiicTBa. Ayncop6iusi. Kpyrosopot yriepona B mpuposae. OKcupl yrieposa,
ux (pusmueckre M XUMUYECKUE CBOWCTBA, JIEWCTBHUE Ha >KUBbIE OPraHU3MBI,
MOJTyYeHUE U IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIEMBI, CBSI3aHHBIC C OKCHUIOM
yraepoaa(lV); rumoresa rino6anbHOr0 MOTEIUICHUS KIMMAaTa; MapHUKOBBIM
addekr. YrompHas KUCIOTa U €€ conM, WX (PU3UYECKHE U XUMHYCCKHE
CBOIiCTBa, Mody4YeHHe U npumMeHeHue. KayecTBeHHast peakuust Ha KapOoHaT-
noHbl. Vcronp30Banne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH U
CEJIbCKOM XO351CTBE

2.6

[TepBoHavyabHBIC TTOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriiepona (MeTaH, 3TaH, TWIEH, alleTWICH, 3TaHOJI, TJIUUEPHUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe ctpoeHue. [loHstre o OMOIIOrMYECcKH
Ba’XHBIX BCIICCTBAX: )KI/Ian, 6em<ax, yrneBo;[ax — N HUX pO.HI/I B JKHU3HU
yejoBeKa. MarepuaabHOE €IUHCTBO OPraHUYECKHMX W HEOPraHUYECKUX
COCIMHEHU I

2.7

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOJy4YCHUE U
npumenenre. CoenuHEHUsT KpeMHUsL B mpupojae. OO0mme mpeacTaBieHuss oo
okcuze kpemHus(IV) u kpemaueBoit kucinote. CUIMKATBI, UX UCIIOJIb30BAHUE
B OBITYy, MEIWIMHE, NPOMBINIUICHHOCTH. BakKHEWIINEe CTPOHUTEIbHBIC
MaTepuasbl: KepaMuKa, CTEKJIO, IEMEHT, OeTOoH, kene300eToH. [Ipobrembl
0€30I1acHOTO WCIIOIH30BAaHUS CTPOHMTEIHHBIX MAaTCPUATIOB B ITOBCEIHCBHOU
JKU3HU

2.8

XUMHUUECKUHN 3KCIEPUMEHT: M3yuyeHHe o0pa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBEICHUE KAaUECTBEHHBIX PEAKIM Ha XJIOPHJI-
WMOHBl U HaONIOJIeHHE MPU3HAKOB HMX MPOTEKAHUS; OIBITHL, OTpaXKarollue
¢u3nyecKre U XMMUYECKHUE CBOWCTBA IaJIOT€HOB U UX COEAMHEHUHN (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ O00Opa3laMy XJIOPHUI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0pa3laMu cepbl U €€ COCTUHEHUSIMHU
(BO3BMOXXHO HCHOJIB30BAHHE BHJIEOMATEpUANIOB); HAOJIOJEHUE Ipoliecca
0o0yrauBaHus caxapa MoJ JAeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI;
U3yuyeHHe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOI KUCIIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuMM Ha cyab(ar-uoH U HaONIOAEHHME NpU3HaKa €€
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MPOTEKAHUs;, O3HAKOMJICHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, (ochopa u
UX COeNMHEHUHN (BO3MOXKHO HCIOJIh30BAHUE BHIEOMATEPUANIOB), 0OpaslaMu
a30THBIX U (OChHOPHBIX yAO0OpEHUH; OIy4eHHE, COOMpaHKe, PaCIIO3HABAHKE
Y U3y4YCHHE CBOWCTB aMMHUaKa; MPOBEJACHHUE KaueCTBEHHBIX PEaKIMil Ha MOH
aMMOHHUA U (dochaT-uOH U H3YyYEHUE MPU3HAKOB HUX MPOTEKAHUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOMN a30THOM KHCIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YYEHHE MOJIETEeH KpUCTaNIMYECKUX
pemérok anmasza, rpadura, (QymepeHa; O3HAKOMJICHHE C MPOLIECCOM
a7copOLMU pacCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOUCTBOM
MPOTUBOTra3a; MoJy4YeHue, COOMpaHue, paclo3HaBaHUE M M3yYEHUE CBOWCTB
VTJIEKUCIIOTO Ta3a; TMPOBEACHHE KAYSCTBEHHBIX peaknuid Ha KapOOHAT- U
CHJIMKAT-UOHBl M HW3YyYEHHE TNPU3HAKOB WX MPOTEKAHUS; O3HAKOMIIEHUE C
HpOI[YKIII/IeI\/’I CHUIJIMKAaTHOU MPOMBIIIJICHHOCTH, PCIICHUEC SKCIICPUMCHTAJIBHBIX
3aja4 1o teme «BaxHeine HeMeTauTbl M UX COSTUHEHHD)

Mertannsl 1 uxX COCANMHCHUA

3.1

OOw1ast XapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosiokeHus B llepuoamyeckod cucreMe XMMHMUYECKUX 3JeMeHTOB J[.M.
Menneneesa u crpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtaindeckas CBs3b
U METAIMYECKasl KpUCTaIMYecKas pEIETKA. DIEKTPOXMMHUYECKUN P
HaIpPsDKEHUN METAJIIIOB

3.2

duznueckre 1 XUMUYECKHE CBOMCTBa MeTaIIoB. OO1IHe CrToCOObI MOTyYeHHUS
MCTAJIJIOB. HOHSITI/IG 0 KOppOSI/II/I MCTaJI1JI0B, OCHOBHBIC CHOCOGLI 3alIUTHI UX OT
kopposuu. CruiaBsl (CTaab, YyT'yH, JIOPATIOMUHNANA, OpOH3a) U UX IPUMEHEHUE
B OBITY U TPOMBIIIJICHHOCTH
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[Ilenounsle MeTasl: nosoxeHue B [lepuoanueckoll cucTeEME XMMUYECKUX
anemeHnToB /.M. MenaeneeBa; CTpO€HHE UX aTOMOB; HAX0XKIECHHUE B IIPUPOJIE.
dusnueckue U XMMUYECKHUE CBOWCTBA (Ha MpUMepe HaTpus U Kayus). OKCUabl
U TUAPOKCHUIBI HATPpUA W KaJus. HpI/IMeHeHI/Ie HOICJIOYHBIX MCETAJJIOB U HUX
COCAMHEHUN

34

[llenouyHo3eMenbHBICE METANIBI MardHuki W KalbIUHd: IIOJIOKCHHE B
Ilepnonnueckoir cucreme xmMuueckux d3neMmeHtoB JI.MI. Menneneesa;
CTPOECHHME MX aTOMOB; HaxOXJeHue B npupoje. Ouznyeckne u XUMHUECKUE
CBOMCTBA MarHusi M Kaiublivs. BaxHeilmive coenvHEeHHs] Kalblus (OKCHUI,
rUAPOKCHI, coiin). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHSHUs

3.5

AmoMuHMi: nonoxeHue B Ileproanyeckoil cucremMe XMMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHHE aTOMa; HaxoxKJeHUe B npupone. dusnueckue u
XMMHUYECKHE CBOMCTBA almOMUHMA. AMQOTEpHbIE CBOHCTBA OKCHIA U
TUAPOKCUA ATFOMUAHUSA

3.6

Kene3o: momoxenue B llepmoanueckord CUCTEME XUMHUYECKUX 3SJIEMEHTOB
J.N. MenneneeBa; CTpoeHUE aTOMa; Hax0AeHUE B mipupojae. Pusnyeckue u
XUMUYECKHUEe CBOMCTBA kene3a. OKcuibl, TuApokcuibl U conu xenesa(ll) u
xene3a(lll), ux coctas, CBOMCTBA U MOJIYICHUE

3.7

XUMHYECKHUH IKCTICPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMK METAJJIOB M CILUIABOB,
uX (U3NYECKUMH CBOWCTBAMU; U3YUYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCIIOJIH30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KalblLMUsg M HATpusi C BOAOM (BO3MOKHO
HCIIOJIb30BAaHNUE BHJICOMATEPHANIOB); UCCIEAOBAaHUE CBOMCTB >KECTKOM BOJIBI;
Mpolecca TOpEeHHMsl Kejle3a B KHUCIopoJie  (BO3MOXKHO HCHOJIb30BAHHUE
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BHJICOMATEPHAJIOR); MPU3HAKOB MPOTCKAHMS KAa4eCTBEHHBIX PEAKITUI HA HOHBI
(Marnusi, kanplus, amoMuHusi, nuHka, skenesa(ll) m sxeneza(Ill), menu(Il);
HAOJTIOJICHUE W OTIMCAHKE MTPOIIECCOB OKPAIIMBAHMS IJITAMCHH HOHAMY HATPHSI,
Kamuss W Kanblus  (BO3MOXXKHO — WCIOJB30BAaHUE  BUACOMATEPUATIOB);
UCCeIoBaHie aM(pOTEPHBIX CBONCTB TMAPOKCUIA ATIOMHHHS W THIAPOKCHUIA
[IMHKA; pEIIeHNEe SKCIIEPUMEHTANLHBIX 33/1a4 0 TeMe «BakHeuIne MeTabl
U X COCJTMHCHUS

XuMUS U OKpYyKarolas cpeia

4.1

HoBbie maTepuansl 1 TeXHOJOTMHU. BellecTBa 1 Matepuaibl B MOBCEIHEBHOM
YKU3HU YeJoBeKa. XUMHUS U 30poBbe. be3onacHoe ucnonp30BaHre BENIECTB U
XUMHYECKHUX peakiuii B ObITy. [lepBas momoms mpu XUMUYECKUX 0XKOTaxX U
OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TpaMOTHOCTH.  XMMHUYECKOE  3arps3HEHUE
okpyxaroriei cpenst [IJIK. Ponb xumun B pelieHNH SKOJIOTHYECKUX MPOOIEeM.
[IpupoaHbIle MCTOYHHMKHU YTIIEBOJAOPOAOB (Yroyib, MPUPOJHBIA Ta3, HE(TH),
MPOAYKTHI UX MEPepabOTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH

4.3

XUMHUUECKUH SKCIEPUMEHT: U3yUYeHHEe 00pa31[0B MaTepHUajoB (CTEKIIO, CIIaBbI
METaJJIOB, MOJIMMEPHBIE MaTepUabl)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM pPe3yJIbTaTaM

NMPOBEPAEMOro 0a30BOr0 yPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM

TpedoBaHMSI NMPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XUMHMUYECKOW HAayKH KaK 00JIACTH COBPEMEHHOIO
1.1 €CTECTBO3HAHMUS, KOMIIOHEHTa OOIIEH KyJIbTypbl M IMPAaKTHYECKON
NEeSITeIbHOCTH YEJIOBEKa B YCIOBHMAX COBPEMEHHOI'O OOLIECTBA;
IIOHUMAaHHE MECTAa XUMUU CPEIM IPYTUX €CTECTBEHHBIX HAyK

O HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
1.2 TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHYCCKUX pCaKlMu; YMCHHUC HCIHOJb30BATH MOIACIU  IJid
00BACHEHUS CTPOCHHUA aTOMOB M MOJICKYIJI

0 cepax nmpodeccroHaTbHOMN NEATeTbHOCTH, CBA3AHHBIX C XUMHUCH
U COBPEMEHHBIMH TEXHOJIOTHSIMHM, OCHOBAaHHBIMU Ha JOCTHXKEHUSIX
XAMHAYECKON HAayKH, YTO IMO3BOJUT OOYYAIONIMMCS PacCMaTpPHBAThH
1.3 XMUMHIO Kak cdepy cBoeil Oynymedl  npodeccHoHanbHOM
NeSTeTbHOCTH W CHENaTh OCO3HAHHBIM BBIOOP XHMHUH Kak
npoGMWIBHOrO MpeaMeTa MpHU MEepexofe Ha YPOBEHb CPEIHErO
obmero oopa3oBaHus

o) Bianenne cucreMol XMMHYECKMX 3HAaHUM W yMEHUE INPUMEHATH
CUCTEMY XMMHMUYECKUX 3HAHUMU, KOTOpPast BKIIOYAET:

BOKHEUIINE XUMHUYECKUE TMOHATHS: XUMHUECKUH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CI0KHOE BELIECTBO, OJHOPOJHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEJIbHBIE AaTOMHAs U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIIECTBa, MOJb, MOJSPHAs Macca, MOJISIPHBIM
00BEM, OKCHI, KHCJIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
pCaKkuyd, pCakKuuu COCAUHCHUA, PCAKLIHUU Pa3JIOKCHUA, PCAKIUN
3aMelIeHHUs], peakuu oOMeHa, TeIUIoBoi 3(PQeKT peakuuu, 7K30- U
SHAOTEPMHUUECKHUE PEAKIIMH, PACTBOP, MACCOBAsl JOJSI XUMUYECKOTO
JJieMEHTa B  COCIMHEHHMM, MaccoBas JOJA W MPOIEHTHas
2.1 KOHLICHTpalKs BEWIECTBA B PACTBOPE, PO ATOMA, JIEKTPOHHBIN CIOU
aToMa, aTOMHasg OpOUTa b, PaJUyC aToMa, BaJEHTHOCTb, CTENEHb
OKUCJICHUA, XUMHUYCCKas CBA3b, DJICKTPOOTPULATCIIBHOCTD, IMOJIApHAd
U HEMOJsipHAsi KOBAJICHTHAsl CBsI3b, MOHHAS CBS3b, METAJUIMYECKAs
CBSI3b, KPUCTAJUTMUECKAs peHIETKA (ATOMHAs, HIOHHAs!, METaJTMUecKas,
MOJIEKYJISIpHAs1), HOH, KaTHOH, aHUOH, YJIEKTPOJIUT U HEIIEKTPOJIHUT,
NEKTPOJIUTUYECKAsT JUCCOLMALMS, PEAKLIMU HOHHOIO OOMEHa,
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  OKUCIUTEIb U
BOCCTAHOBMTENb, OKHCIEHHE M BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTUMbIEC pEaKIHH,
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CKOPOCTh XUMHUYECKOW peakuuu, katanmusartop, IIJK, koppozus
METaJIOB, CILIABbI

2.2

OCHOBOIIOJIATaOIIMe 3aKOHbl XUMHH: 3aKOH COXPaHEHUs MacChl,
nepuonnueckuil 3akoH J[.MI. MengeneeBa, 3aKOH INOCTOSHCTBA
cocTaBa, 3aKOH ABOraJipo

23

TCOPpUU XUMHU: ATOMHO-MOIJICKYJIApHAasA TCOPH, TCOPHA
3JICKTpOJII/ITI/I‘-I€CKOI71 JAUCCOMaIIn

Biianenne ocHOBaMM XMMUYECKOM TPaMOTHOCTH, BKITFOUAOLIEH

3.1

YMCHHUC TPaBUJIIbHO HCIOJb30BATL H3YYCHHBIC BCIICCTBA U
MaTepualibl (B TOM YHWCIIE MHHEPAJbHBIE yIOOPEHUsS, METAIUIBl W
CIUIaBBl, TPOIYKTHl IepepabOTKH  MPUPOJHBIX  HCTOYHUKOB
YTJIEBOOPOAOB (YTJIsi, MPUPOTHOTO raza, He)TH) B OBITY, CEITBCKOM
XO3$II>1CTB€, Ha IPOU3BOACTBC U IIOHHMMAHUC 3HAYCHUA KHUPOB,
OenKOB,  YIJIEBOJNOB I  OpraHM3Ma  YEJIOBEKa;  yMEHHUE
NINPOTrHO3UPOBATH BJIIMAHUC BCUICCTB U XMUMHUYCCKUX IIPOLCCCOB Ha
OpTraHu3M YeJIOBEKa U OKPYKAIIILYIO MPHUPOTHYIO CPEIy

3.2

yMEHUE MHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHMSIMHU JPYTUX
y4eOHBIX MPEAMETOB
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HAJIMYUE OTbITa pabOTHI C PA3NIUYHBIMU UCTOUHUKAMH HH(OPMAIHH
[0 XMMHUM (Hay4yHas M Hay4yHO-TIONYJISipHAsl JUTepaTypa, CIOBapH,
CIIPaBOYHHKHU, HHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHUBHO OLICHUBATb I/IH(1)OpMaI_II/IIO O BEHOICCTBAX, HUX
MMPEBPALICHUAX nu MPaKTUYCCKOM  IMPUMCHCHUMU W  YMCHUC
HUCIIOJB30BaTh €€ s PCUICHHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

Bnagenue ocHOBaMM MOHSATHMHOIO ammapara u CHMBOJIHUYECKOTO
SI3BIKA XVUMHH JIJISL COCTaBJICHUS (OPMYJI HEOPTaHUIECKUX BEIIECTB,
YpaBHCHUH XUMHYECKMX pEaKlMi; OCHOBaAaMHU XHMHUYECKOU
HoMmeHkIatypbl (IUPAC u TpuBHanbHON)

YMeHue oObSICHATH CBSA3b MOJOXKEHUS deMeHTa B [lepuoamueckoit
CUCTEME C YHCJIOBBIMU XapAKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKHX D3JIEMEHTOB (COCTaB M 3apsn sjapa, OOIIee Yucio
9JIEKTPOHOB), PACIPEACICHHEM OJJIEKTPOHOB IO DHEPTreTUYECKUM
YPOBHSIM aTOMOB NIEPBBIX TPEX MEPUOJOB, KaJHsI U KaJIbLIMS

[IpencraBinenue o0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX JJIEMEHTOB (paJlyC aToMa, JIEeKTPOOTPUILIATETLHOCTH ),
MPOCTBIX M CJOXHBIX BEIIECTB OT IOJOKEHUS DSJIEMEHTOB B
[lepuoanueckoit cucteme (B MalbIX MEepUOAaX © TIABHBIX
MOArpyNIax) ¥ 3JEKTPOHHOTO CTPOCHHUS aTOMa

YMmenne kinaccuuIpoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOPraHN4YCCKUC BCUICCTBA

7.3

XUMHUYCCKUC pCAKIIUUN

YMeHnue onpenensTe:

8.1

BAJICHTHOCTDb U CTCIICHb OKUCJICHUA XUMHUYCCKUX DJICMCHTOB, 3apsa
HOHa
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) BHUJI XUMHYECKOW CBSI3M W THUIl KPHUCTAUIMYECKOM CTPYKTYphI B

COCIMHEHUAX
8.3 XapakTep Cpe/ibl B BOJAHBIX paCTBOPAX BEIIECTB (KMCIOT, OCHOBAHUM)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIIb
9 YMeHne XxapakTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA!

MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOA, TpaduT, amMmas,
9.1 KpeMHUH, a3ot, (ocdop, cepa, XJIOp, HATPWIA, Kalui, MarHui,
KaJIBIIMH, ATFOMUHUH, JKEJIe30)

CIIO)KHBIX BEIIECTB, B TOM YHCIE MX BOJHBIX PAacTBOPOB (BOAA,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHIBI U THIPOKCUIBI
992 metamioB [-IIA rpynn, amtomunus, meau (II), nunka, xenesa (II u
I11), oxcuast yraepona (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepel (IV u VI), ceprucras, cepHas, a30THCTas, a30THasl,
¢dochopHas, yroyipHasi, KpeMHHEBAsE KUCIOTA U UX COJIM)

IIPOTHO3UPOBATb M  XapaKTEpPU30BaTb CBOMCTBA BEIIECTB B
93 3aBUCHMOCTH OT MX COCTaBa M CTPOCHMS, NPUMEHEHHE BEILECTB B
3aBUCMMOCTH  OT MX CBOWCTB, BO3MOXKHOCTb IIPOTCKAHHUS
XUMHUYECKHUX IPEBPALLCHUN B PAa3JINYHBIX YCIOBHIX

10 YMeHue cocTaBiIsTh MOJIEKYJIIPHbIE U MIOHHBIE YPABHEHUSI peakLui,
B TOM YHUCIIE:
10.1 peakuuii MFOHHOTO OOMeHa
10.2 OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOUINX XUMHUYECKHE CBOWCTBAa M3yYEHHBIX KJIaCCOB
(Tpynm) HeOpraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aMMOCBSA3b MKy HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11.1 OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0 M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHNUU
11.2 MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
11.3 KOJINYECTBO BELIECTBA U €0 Maccy, 00beM ra3os
114 [0 YpPaBHEHUSM XUMHUECKUX PEAKUMH W HaXOIUTh KOJUYECTBO

BEIIECTBA, 00bEM U MacCy peareHTOB WUJIM MPOJYKTOB peakluu

12 Bianenue (3HaHME OCHOB):

OCHOBHBIMM  METOJAAMH HAy4yHOrO TO3HaHHUS (HaOMIONEHHeE,
12.1 U3MEpEeHNe, IKCIIEPUMEHT, MOJISTUPOBAHUE) TIPH U3yYCHUH BEIIECTB
U XUMHUYECKUX SIBIICHHH; yMeHHE Cc(hOpMYJIHpPOBATH MPOOIeMy U
IPEATIOKUTH ITYyTH €€ peleHHs

122 0e3omacHOl pabOThl C XUMHUYECKMMH BEIIECTBAMH, XHMHUYECKOU
MOCYJION U JIa0OpaTOPHBIM 000PYA0BaHUEM

MpaBUjIaMu 0€e30I1aCHOTO oOpareHus c BEIllECTBAMH,
12.3 WCIIOJIb3YEMBbIMH B TIOBCETHEBHOM KU3HU, NMPABUIIAMH TIOBEJICHUS B
LeIsIX cOepeKeHHUs 30POBbs M OKPYKAIOIICH IPUPOIHOM CpEbl;
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MMOHMMaHHE BpeJia (OMACHOCTH) BO3ACUCTBUS Ha KUBbIE OPraHU3MBbI
OIpeAeIEHHBIX BEILECTB, croco0oB YMEHBIIEHUs u
NPEAOTBPAILEHUS UX BPEAHOIO BO3AEUCTBUS

13

Hanmuame MPAKTUYCCKHUX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBICHUA
CICAYyIOImnX XUMHUUYCCKUX OKCIICPUMCHTOB:

13.1

HN3Y4YCHHUC n OITMCaHHC (bI/ISI/I‘leCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHEC C (1)I/ISI/I‘~I€CKI/IMI/I U XUMHUYCCKUMU ABJICHUAMMU, OIIbITHI,
HIUIIOCTPUPYIOIIHUEC ITPU3HAKHU ITPOTCKAHUA XUMHUUYCCKUX peaKHI/Iﬁ

13.2

U3y4eHHe CII0CO00B pa3JeNeHUs cMecel

13.3

MOJYyYEHUE KHUCIOpOJa W M3YYEHHE €ro CBOWCTB; IOJYyYEHHE
BOJIOPOJIA M U3YUYEHUE €TI0 CBOMCTB; ITOJIYUYECHHUE YIIIEKUCIIOTO ra3a u
U3y4YEHUE €ro CBOMCTB; IMOJyYEHHE aMMHAKa W H3YyYEHHUE €ro
CBOMCTB

13.4

IPUTOTOBJIEHUE PACTBOPOB C OIPEIEIEHHOW MacCOBOM JOJIEH
pacTBOPEHHOTO BEWIECTBA

13.5

NPUMEHEHUE WHIUKATOPOB (;mrakmyca, METHJIOpaHXa u
(denondranenna) s onpenesaeHus XapakTepa cpeibl B pacTBOpax
KHCJIOT U LIEJI0Yer

13.6

UCCIICZIOBAHME M OMNHMCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3ITUUHBIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBHSI KUCIIOT C METaJUIaMH,
OKCHJIaMH  METAJJIOB,  pPAacCTBOPUMBIMH W HEPaCTBOPUMBIMH
OCHOBaHMSIMH, COJISIMU; TIOJTY4YEHHE HEpPacTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHWE OJIHOTO MeTauila JPYruM M3 pPacTBopa COJIU;
UCClIeIOBaHHE aM(OTEPHBIX CBOMCTB THUIAPOKCUIOB ATIOMHHUS H
IIUHKA

13.7

pelIeHue SKCIePUMEHTANBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COECIUHEHHI, «DNEKTPOIUTHYECKAS
Iucconuanusay; «BaxHeHIme HeMEeTaUIbl M WX COCAMHCHHS);
«Baxknenre MeTalIbl M UX COCTUHCHUSY

13.8

XMMHYECKHE  HKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPU3HAKU
NPOTeKaHUs PeaKkLUUi MOHHOTO OOMEHa; KaueCTBEHHbIC PEaKLUU Ha
IPUCYTCTBYIOIIME B BOJHBIX PacTBOpPAaxX MOHBI: XJIOPHI-, OPOMHUI-,
nomua-, cyinedar-, ¢ocpar-, KapOOHAT-, CHIUKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIbIIHSL, ATFOMUHHS,
x)enesa (2+) m kenesa (3+), meau (2+), MHKA

14

YmMmenue:

14.1

NOPECTaBISITh PE3yJIbTaThl SKCIEpUMEHTa B (opMe BBIBOJOB,
JTIOKA3aTeNbCTB, TpaQUKOB U TAOMUIl U BBISBISATH SMIMPUUYECKHE
3aKOHOMEPHOCTH

14.2

YCTAaHABJIUBATDH CBiA3HU MCXKIOY pe€ajibHO HaGJ’IIO,Z[aCMBIMI/I
XUMHUYCCKUMHU SBJICHUSAMU MW IpoHecCaMu, IMPOUCXOAAINIUMU B
MaKpoO- 1 MUKPOMHUDPE, OOBSACHATH IMPUYMHBI MHOF006pa3I/I${ BCIICCTB
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INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMece

1.2

AToMBI U MOJICKYJIBI. Xumudeckue djaeMeHTHl. CHMBOIBI XHMHYECKHX
QJICMCHTOB. HpOCTLIC 1 CJIOXKHBIC BCIICCTBA.

1.3

Xumuueckass (opmysa. BaneHTHOCTH aTOMOB XHMHUYECKHX JIJIEMEHTOB.
CreneHb OKUCICHUS

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAasd aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAasd Macca. MaccoBas J0JI1 XUMHUYCCKOI'o 9JICMCHTA
B COCOMHCHHNH

1.5

KomugectBo BemectBa. Monb. MomsipHast Macca. ModssipHblid 00BEM Ta30B.
B3anMocCBs3b KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA

1.6

@u3nuecKkue U XMMHYECKHUE SBJICHHS. XMMHUUYECKash peakuys U €€ MPU3HAKU.
3aKOH COXpaHEHUs1 MAaCChl BEUIECTB. XUMUYECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u llepuonnyeckass cucTeMa XUMHUYECKUX JJIEMEHTOB
J.W. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. Ilepumonnueckas cucTteMa XHMHUYECKHX JJIEMEHTOB
JAN. Menneneesa. Ilepuonasl u rpynnbl. PU3HYECKUN CMBICI MOPSIKOBOIO
HOMEpa, HOMEPOB NEPHOJA U TPYIIIBI JIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. Dnektponsl. CTpoeHue
IEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX 3IIEMEHTOB
[Tepuonnueckoint cucremsl [JI.1. Menaeneena
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3aKOHOMepHOCTI/I B U3MCEHEHUH CBOMCTB XMMHUUYECKHX IJICMEHTOB MEPBLIX TpéX
nepruoaoB, Kajlud, KaJlbIUsa (paz[I/cha aTOMOB, OJJICKTPOOTPHULIATCIBHOCTH,
METATNIMYCCKUX W HCMCTAJNIMYCCKHUX CBOﬁCTB) n ux COCI[I/IHCHI/Ifl B
COOTBETCTBHH C IIOJIOXKCHHEM DJJIIECMCHTOB B Hepnozmqecxoﬁ CHCTEME U
CTPOCHUEM HMX ATOMOB

CtpoeHue BemecTa

3.1

Xumudeckasi CcBs3b. KoBaneHTHas (MOJisipHAsE W HEMOJIApHAs) CBS3b.
DNeKTPOOTPULIATEILHOCTh ~ XMMHYECKUX  dJeMeHTOB. loHHas  CBs3b.
Merauinueckas CBs3b

3.2

Tunbel KpUCTaIMUECKUX pEHETOK (aTOMHas, HOHHAs, MeTajsIndeckas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOW PEIIETKH U BUIA
XUMUYECKOH CBA3U

Bakueitmme npeACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemetannel u ux
coeauHeHH. MeTaibl U UX COSIMHCHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKHX COCAMHCHHI: OKCHJIOB
(comeobpazyrorue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
Hecosieo0pa3yrolue; OCHOBaHUM (IIEIOYM W HEPACTBOPUMBIE OCHOBAHMUS);
KHCIIOT (KUCIOpOACOAepKalMe U OECKUCIOPOJHbIe, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIEH (CpETHUX U KUCIIBIX)
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4.2

®u3nyeckue M XHUMHUYECKHME CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPO/IA, XJI0pa, KHCI0pOoaa, cephl, a30T1a, hocdhopa, yriiepoaa, KpeMHHs

4.3

duznyeckue U XUMHYECKHUE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpuA, KaJiid, Maroivusd U KaJblus, aJIIOMUHHA, KCIIC3a. BJICKTPOXI/IMI/ILIGCKI/Iﬁ
pan HaprI)KeHI/Iﬁ MCTAIJIOB

4.4

du3nyecKrue 1 XUMUYECKHE CBOMCTBA BOJAOPOIHBIX COCTMHEHUH HEMETAJIOB:
XJIOPOBOZIOPO/Ia, CEPOBOAOPO/Ia, AMMHUAKA

4.5

dusznueckue U XMMUYECKUE CBOMCTBA OKCHUJIOB HemeTamioB: cepsl (IV, VI),
aszora(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonyuenne
OKCHJIOB HEMETAIIJIOB

4.6

Xumuueckue cBorctBa okcuaoB: MetaiwioB [A-IIIA rpynn, munaka, meau(Il) u
xenesa(ll, D). TToydyenne oKCUI0B METAIIIOB

4.7

XWMHYECKUE CBOWCTBA OCHOBAHWH W aM(pOTEPHBIX THIPOKCUIOB (Ha MpUMEpE
TUAPOKCHUJIOB AJIOMUHHUS, Kene3a, MuHKa). [lomydyenne ocHOBaHUU U
aM(}OTEepHBIX THAPOKCHUIOB

4.8

OO01mue XMMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOAOPOIHOM,
CepHUCTOM, cepHOM, a30THOH, PochopHOH, KpeMHHEBOH, yronbHO. Ocobble
XUMHUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHUCIOT.
[TosrydyeHne kuciaor

4.9

OO6mue xuMuUYecKue cBoicTBa cpenHux coneil. [lomyuenue comeit

4.10

[Toydyenue, coOupaHHe, paclO3HABAHHWE BOJOPOJA, KHUCIOPOAa, aMMHUaKa,
YIJIEKKCIIOrO Ta3a B J1abopaTopuu

4.11

[Tonyuenne ammmuaka, CEpHOI M a30THOM KUCIIOT B MPOMBILIUIEHHOCTH. O01mne
cnoco0bl NOJTYYEHHS METAIUIOB

4.12

I'eneTnueckas cBsI3b MCXKAY Ki1aCCaMH HCOPIraHUYCCKUX COE€JUHEHUI

XUMUYECKHUE pC€aKuuu

5.1

Knaccudukanuss XuMHUUECKUX peaknuid MO pa3IMYHbIM IPU3HAKAM: 110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEakIMM BEUIECTB, MO TEMJIOBOMY 3(PQEKTy, 1o
M3MEHEHUIO CTEIICHEW OKHMCIICHHUs] XUMHYECKUX YJIEMEHTOB

5.2

TermnoBoit 3pdeKT XUMHUYECKOW peakiuH, TEPMOXMMUYECKHE YPaBHEHUSI.
OK30- U 3HI0TepMUYECKUE peakunu. TepMOXUMHUYECKUE YPaBHEHMS
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OKXUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PEaKnu. Oxucnuren n
BOCCTAaHOBHTCIIN. HpOHCCCBI OKHCJICHHMA M BOCCTAaHOBJICHMA. 3H€KTpOHHLIﬁ
0aJIaHC OKHMCIIMTEIHFHO-BOCCTAHOBUTEIbHOM pPEeaKnu
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Teopust 37IEKTPOIUTHUECKON AUCCOoManny. KaTHOHBI, aHUOHBI. DIEKTPOITUTHI
1 HeRNeKTPoIuThl. CHIIbHBIE U cllabble dJeKTPOIUThl. CTENeHb TMCCOIMALINN

5.5

Peakuun noHHOrO oOMeHa. YCloBHs NMPOTEKaHHs peakiMii HOHHOTO OOMEHa,
IIOJIHBIE U COKPAIlEHHBIC MOHHBIE YPABHEHUS PEaKIIMM

XUMHUS U OKpY’Karolas cpena

6.1

BemecrBa m Marepuansl B IIOBCEJIHEBHOM >KM3HU 4YeJoOBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX peakuuid B jgabopaTopuu U OBITY.
HepBaﬁ noMomb IIpu XUMHUYCCKHUX 0XKOI'aX M OTPaBJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYKawomlel cpelbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MpEeAOTBpAllCHHUs
[IpenenbHas nonyctumasi koHueHTpauus BemectB (I1JIK). Ponbp xumuu B
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pelIeHUN HKOJOTHYECKUX TMpolieM. YcuieHue NapHUKOBOTO dddekra,
pa3pyLIeHHe 030HOBOT'O CJIOSI

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHHUsS U UX COEIUHEHUN B
ObITYy, MEIUIMHE, MPOMBIIIIEHHOCTH M CEIbCKOM Xo03sicTBe. [IprMenenue

6.3 METaJJIOB M CIUIaBOB (CTalb, YYTYH, AIOPATIOMUHUHN, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coennHeHUH. [ToHsITHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOPPO3UHU

6.4 [IpupoaHble HCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIN ra3, HE(Tb),
MIPOJYKTHI UX MepepadoTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH
[lepBoHayanbHBIC MOHITHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHECHUSIX

6.5 yriepoja (MeTaH, 3TaH, 3THIEH, alleTUIIEH, 3TaHOJI, TIULEPUH, YKCYCHAsl KUCIIOTa).
[ToHsiTHE O OMONOTMYECKU BXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, yraeBoaax — U UX
POJIH B KU3HU YeJIOBEKa

7 Pacuérnr:

7.1 o GpopmynaM XUMHUYECKUX COSTUHEHUN

12 Macchl (MaccOBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHUAM
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

VYyeonuk Xumus, 9 knacc: 0a30Bblii ypOBEHb; 7-€ U3JJaHUE,
crepeotunnoe.l'abpuensn O.C., OctpoymoB WU.I'., CnankoB C.A. Mocka
«ITpocsemenue» 2025 r.

*YueOnuk Xumus. 8-if kiacc: 6a30BbIi YPOBEHbB; 5-€ U3AaHue, nepepadoTaHHoe,

IMa6puensu O.C., Octpoymon U.I'., CnaakoB C.A. Mocksa «IIpocBenienue»

2023r.

METOANYECKHUE MATEPUAJIBI JJIS1 YYUTEJIA
Meroanueckoe nmocodue k yueonukam ["abpuensna O.C., Octpoymona U.T". ,

CnanxoBa C.A. Xumus 8-9(0a3oBbiii ypoBeHb)Mocksa. 2023 rlIpocsenienue

IHHU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. http://school-collection.edu.ru

2. https://resh.edu.ru

3. www.school-collection.edu.ru

4. https://educont.ru/

5. https://uchi.ru/
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