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HOACHUTEJBHAS 3AIIMCKA

[IporpamMa 1O XMMHUM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTEIbHOM MPOrPaAMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil MporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTro npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O IENSIX, OOIIeH cTpareruu
oOy4eHHsl, BOCHUTAaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMHU Y4EOHOIO
MpeIMETAa, YCTaHaBIIUBAECT 00s13aTeNbHOE MPEIMETHOE COJIEpKaHue,
npeAycMaTpUBaeT paclpeleieHue €ro Io Kiaccam M CTPYKTYpUPOBAHHE IO
pazienaM M TEeMaM MpPOrpaMMbl MO XUMHH, OMNPEACNSET KOJIMYECTBEHHBIE M
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHUS XHMHUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
0COOEHHOCTEeW  00yYaroluxcsi, OIpeAeNseT BO3MOXKXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3yibTataMm 00y4YeHHs] XUMUU Ha YPOBHE 11€JIEH U3YUYEHUsI TTpeaAMEeTa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIILHOW JEATECIbHOCTH OOYYaroIerocs I0 OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XHUMHH CIY>KUT OCHOBOM Jisi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroIierocs, €ro MmpejCcTaBICHU O MaTepUaIbHOM €IMHCTBE MHpaA, BAXKHYIO
posib urpator GopMUpPyEMbIe XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU U 00 SBOJIONMU BEHIECTB B MPHUPOJE, O MYTAX PEUICHUS TI0OATbHBIX
Mpo0JeM YCTOMYMBOTO PA3BUTHUSI YEIOBEUECTBA — CHIPbEBOM, YHEPTETHUYECCKOM,
MUIIEBON U DKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3ydenue xumun:

CIIOCOOCTBYET  peayiu3aliii  BO3MOXKHOCTEW  JJIT  CaMOpa3BUTHS U
dbopMupoOBaHUS KYJIbTYphI IUYHOCTH, €€ 0011el 1 (PyHKITMOHATBHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaroIMXcsi, HAaBBIKOB HMX CaMOCTOSITCJIbBHOW  y4eOHOW  JesTENbHOCTH,
OKCTIEPUMEHTAILHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCETHEBHOM JKU3HU, TaK U B MPODHEeCCUOHATBLHOM e TEIIbHOCTH;

3HAKOMHUT CO CHeUU(UKON HaydHOTO MBIIUICHUS, 3aKJaJblBA€T OCHOBBI
LEJOCTHOTO B3IJIS1a HA €AMHCTBO MPUPOIBI U YEIOBEKA, SBISETCA OTBETCTBEHHBIM
3TanoMm B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



criocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

JlanHbie HampaBlieHWS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
COJICp)KaHUsl  Y4eOHOrO  NpeAMETa, KOTOPBIM  SIBISIETCS  MEarorMuecKu
aJlanTHPOBAHHBIM OTPaKCHHEM 0a30BOM HAYKU XMMHUHU Ha OMPEICTIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIETr0 0Opa3oBaHUsS OPUEHTHPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMBI MEPBOHAYAIBHBIX TMOHATUA XWMHH, OCHOB
HEOPraHUYECKOW XUMHM U HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX IOHSATUU
OPTaHUYECKON XUMHH.

CtpykTypa comepskaHus MPOrpaMMbl IO XUMHUU C(OpMHpOBaHA Ha OCHOBE
CHUCTEMHOro mnojxojia K €€ mzydeHuto. Colep>KaHHE CKIIAJIbIBACTCS U3 CHUCTEMBI
MMOHATHH 0 XUMHYCSCKOM DJIEMEHTE U BEIISCTBE U CUCTEMBI MOHITUN 0 XUMHYECKOMN
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OPraHHU30BaHbl 110 TMPUHITUITY
MOCJICIOBATEILHOTO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUM
Pa3HOro YpOBHSI:

— A@TOMHO-MOJIEKYJISIPHOTO YYEHHMSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /1. 1. MeHneneeBa kak OCHOBHOTO 3aKOHAa XUMUHU;

— YUEHHS O CTPOCHUU aTOMa U XUMUYECKON CBSI3U;

— TpeACTaBICHUM 00 DICKTPOJIUTHYECKON JTUCCOIMAIMM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX M OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS IMOCIEA0BATEIBLHO OT OJIHOTO
YPOBHS K JPYroMYy, BBITOJHS (PYHKIIUU OOBICHEHUSI U IPOTHO3UPOBAHUS CBOUCTB,
CTPOCHHSI U BO3MOXKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U TIOJTyYEHUS M3ydaeMbIX
BEIIICCTB.

OcBoeHne mporpaMMbl IO XHMHUHU CHOCOOCTBYET  (HOPMHUPOBAHUIO
MPEJICTABICHUS 0 XUMHUYECKOW COCTABIISIOIIECH HAyYHOM KapTUHBI MUPA B JIOTUKE
e€ CHCTEeMHON NPHUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
MEeTOJaM TMO3HaHMUsI B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee W3YYEHHBIX YYEOHBIX mpeameToB: «OKpyXKaommi Mupy,
«buomnorus. 5-7 knacce» u «dusznka. 7 Kiaccy.

[Ipy wu3yuyeHUH XUMHHM TPOUCXOAUT (QopMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKu Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya y4eOHOro MpenMeTra COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHYECKHX
3HAaHUW — BaKHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYIMHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKHh, B



OpUOOIIEHNH K HAyYHbIM METOJaM T[IO3HAHUSA TPU HW3YYCHUHU BEIECTB U
XUMHUYECKUX peaklMid, B (OPMHUPOBAHUM U Pa3BUTHUU MO3HABATEJIbHBIX YMEHUM U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHON U Yy4eOHO-HCCIEAOBATEIHCKOM
JESTeIbHOCTH, OCBOCHHM TPaBUJ OE€30MacHOr0 OOpalleHHs C BEIIECTBAMH B
ITIOBCETHEBHOM KU3HMU.

[Ipu n3yyeHuu XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUsl BAKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KaK:

— (opMUPOBaHHE WHTEIJICKTyallbHO Ppa3BUTOM JHMYHOCTH, TOTOBOM K
caMmo00pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HalpaBJICHHOCTb OOYy4YE€HHMs Ha CHCTEMaTH4YEeCKOoe MpUOOILEHUE
oOyyaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JIE€ATENbHOCTH, HAyYHBIM
METOJilaM TO3HaHUs, (POPMHUPYIOIIUM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHU;

— obecrieyeHue yciIoBHil, CIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOPA3HON MAESITEIbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— ((opmupoBanre oOmEeH (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBICHATH W OLEHUBATh SBIICHUS
OKPYKAIOIEr0 MHPA, UCIOJIb3Ysl 3HAHWUS WU OIIBIT, IOJIYYEHHbIE NPHU HU3YYEHUU
XUMUHU, TPUMEHSITh HMX MpPU PEIIEHHH MNpoOJieM B TMOBCEIHEBHOW JKU3HU H
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y oOyyaroluxcsi TIYMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKMX 3HAaHUH Uil BBIPAOOTKH HKOJIOTMYECKU
11eJIeCO00Pa3HOro TOBENEHUsT B OBbITY M TPYAOBOM JEATENbHOCTH B LENAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANpPaBIEHHOCTU AAJbHEHIIETOo
oOy4eHwUsI.

OOmiee YMCIO 4YacoB, OTBEAEHHBIX [UIsi HM3YYEHHMs] XMMHUU Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. YHCThIE BEHIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE 3JIEeMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BelleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX SJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OtHOcuTenbHAs MOJNEKyJsIpHas Macca. MaccoBas JOJII XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KonunuectBo BemectBa. Moiib. MoisipHast macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHUCla CTPYKTYpHBIX €IUHUIl BewiecTBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTUHEHUH.

OuU3NYECKUEe U XUMHUYECKUE ABICHUSA. XUMHUYECKAsl pEaKIUsd U €€ MPU3HAKHU.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHusa. Kiaccuduxanms
XUMUYECKUX PEAKIINil (COeMHEHUS, PA3I0OKEHUS, 3aMEIIIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYIOH, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpaileHus ¢ 1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OINUCAHUE
(u3MUeCKMX CBOMCTB O0O0pa3LOB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJTUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOMN) SIBJICHHM, HAOMIOACHUE U
ONMKMCAaHUE NPHU3HAKOB MPOTEKAHUS XWMHYECKHX peaklMil (pasiioKeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe THMAPOKCHUIA
Menu (II) mpu HarpeBaHuu, B3auMOJICUCTBUE Kene3a ¢ pactBopoM cosu meau (ID),
M3Yy4YE€HHE CIIOCOOOB pa3lieleHHsl CMecel: ¢ MOMOUIbI0 MarHurta, (UIbTPOBaHUE,
BbITIApUBAHUE, JUCTHLISAIMSA, XpoMaTtorpadusi, MpOBEeHNUE OYUCTKH TTOBAPEHHON
cojid, HaOJIOJEHWE W  ONHUCAHHUE  pe3yJbTAaTOB  IMPOBEICHUS  OIbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapOCTEPKHEBBIX ).

Baxueline npeacTaBuTe M HCOPraHMYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3neMeHT U MpoCToe
BemiecTBO. HaxoxneHue kuciopona B TpHUPOAE, (PU3NUECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuabl. [lpumenenue kucnopoga. CrnocoOsl



MOJIy4eHHUs] KHCIIoOpoja B JjabopaTtopud W mpombinuieHHocTH. KpyroBopor
Kuciopoza B mpupoje. O30H — auIOTpoInHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBoit 3p(deKT XUMHUECKON peaklud, TEPMOXHMHUYECKUE YpaBHEHHUS,
9K30- U SHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojdb M METaH. 3arps3HEHUE
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u npocroe BemectBo. HaxoxkaeHrne Bonopoaa B pUpo/ie,
¢uznueckue W XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI MOJIy4YCHHUS.
Kucnors u conu.

MonsipHbiil 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurens.  PacTBOpEL
HacelllleHHBIE W HEHACBIMIEHHBIE PacTBOpPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHHSI.
Posib pacTBOpOB B mpupoje M B KHU3HU 4eIOBEKa. KpyroBopoT BOJBI B MPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coenuneHuil. Oxcunbl. Knaccudukanus
OKCHJIOB:  cojieoOpa3ytoniue (OCHOBHBIE, KHCIOTHBbIE, amM{pOTEpHbIE) U
HecoseoOpasyromue. Homenknarypa okcuaoB. Dusmyeckne U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcHoBanusa. Knaccupukanuss OCHOBaHUM: MIETOYM UM HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHuil. DPu3nuecKMe U XUMHUYECKHME CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHoctm metammoB H. H. bekerona.
[Tomy4yeHue KUCoT.

Comu. Homenknarypa coneil. @U3NUECKUe U XUMUYECKHAE CBOMCTBA COJIEH.
[Tomyuyenue comnen.

I'eneTnueckas cBsA3b MEXKAY KJIaCCAaMU HEOPTAaHUUECKUX COCTUHEHU.

Xumuueckuii IKCnepumMenm:

KAu4E€CTBEHHOE ONPENEIICHUE COJEPkKAHU KUCIOpOAa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOIo/IeHne
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM M YCIOBHSI BO3HUKHOBEHUS H
MpeKpamieHus: TopeHus (mokapa), O3HAaKOMJICHHE ¢ O0Opas3laMu OKCHIOB H
ONMKMCaHUEe HX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIIO3HABAHUE M H3y4YEHUE
CBOMCTB BoJlOpoja (TopeHue), B3aumojencTeue Boaopoga ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUANIOB), HAOIIO/ICHUE O0pa3lioB BEIIECTB
KOJTMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJJIAMHU
(matpueM ©  KajgblueM) (BO3MOJXKHO HCIIOJb30BaHHWE  BHUICOMATEPUAIIOB),



UCCIIeIOBaHNEe O0pa3lloB HEOPraHMYECKUX BEIIECTB PpA3IUYHBIX  KIIACCOB,
HaOJII0JIEeHNEe U3MEHEHMsI OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIIOT W ILIEJIOYEH,
u3ydyeHue B3aumojenctBua okcuga meau (II) ¢ pactBopoMm cepHOIl KHUCIOTHI,
KUCJIOT € METAJUIAMH, PEAKIUN HEUTPAIM3ALMM, IIOJyYCHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYTMM K3 PacTBOpPA COJIA, PEIICHHE
DKCIIEPUMEHTAJBHBIX 3aJad M0 TeMe «BakHellue KIacchl HEOPraHUYECKUX
COCIMHEHUI.

Ilepuoguvecknii 3axkon u Ilepmoamueckas cucreMa XMMHYECKHX
jementoB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHMYECKasi CBSI3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MONBITKM KIacCU(PUKAIMM XUMHUYECKUX d3jeMeHTOoB. [loHsTHE O
rpynnax CXOJIHBIX 3JIEMEHTOB (ILEJOYHBbIE M MIEJIOYHO3EMEIbHBIE METAaJIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yr0T aMPOTEPHbIE OKCHIBI
Y TUIPOKCHU/IBI.

Ilepnonuyeckuit 3akoH. [lepuoauyeckas cucrema XUMHYECKUX AJIEMEHTOB /1.
U. MengeneeBa. KopoTkonepuoanas ©  JJIMHHONEpUOAHAs  (OPMBI
Ilepnogmueckoit cucrteMbl xumudeckux emeHToB . . Menneneesa. [lepnossr
n rpynnbl. OU3NYECKUN CMBICH TOPSIKOBOTO HOMEpPA, HOMEpPOB IlepuoAa H
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
Ilepnogmueckonn cucremnl . M. Menngeneea. XapakTepucThKa XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHUYECKHX 3JEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BuUTHs Haykn W npaktuku. . M. MenaeneeB — y4€HbIM U
IpaXKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (ToJjisipHass M HENOJIApHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XMMUYECKHUX JIEMEHTOB. IOHHAas CBS3b.

Crenenb  oxkucieHus.  OKHCIHTEIBbHO-BOCCTAHOBHUTENIBHBIE  PEAKIIUM.
IIpouieccsl OKMCIIEHHS 1 BOCCTAaHOBIJICHHSI. OKUCIUTENN U BOCCTAHOBHUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OoO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJEHCTBUE
IMAPOKCHJIa LMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IPOBEIECHHUE OIIBITOB,
WUTFOCTPUPYIOUIUX ~ HTPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIMM
(ropenue, peaklMK pa3IoKeHUs, COETUHEHHUS).

Mexcnpeomemmnbwie ceasu



Peanuzanust MeXnpeaMETHBIX CBsI3€l MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIMOIb30BaHHE KaK OONIMX €eCTECTBEHHO-HAYUYHbIX
MOHSTUN, TAK U MOHATHH, SBJISIOIIMXCS CUCTEMHBIMU JIJII OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAYYHBIA (aKT, TUIIOTE3a, TCOPHS,
3aKOH, AaHaJMW3, CHUHTE3, KiIacCuPUKalus, T[EepUOAUYHOCTh, HAONIOACHHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuKa: MaTepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIWI, ©30TOIIHI,
PaANMOAKTUBHOCTh, MOJIEKYJIA, B3JEKTPUUYECKUN 3apsiji, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEIleCTBa, Ta3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoMHIIE.

buonorus: ¢orocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPATBI, TOPHBIE MOPOBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKas peakuust

[lepnonmueckuit 3akoH. [leprnoauyeckas cucrema XUMHYECKUX AJIEMEHTOB /1.
N. Menpeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB
XUMUYECKUX DJIIEMEHTOB IMEPBBIX TPEX TMEPUOAOB, Kauus, KalblUsi M HX
COCMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM 3JeMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM MX ATOMOB.

Ctpoenue BemiecTBa: BHUAbI XUMUYECKOW CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PpA3JWYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHU, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XuMuaeckux peakiuii o pa3IndyHbIM IPU3HAKaM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TeIIoBoMy 3ddexrty, mo
M3MEHEHUIO CTENICHEH OKHCIICHHUS XUMUYECKUX SJIEMEHTOB, IO OOpPaTUMOCTH, TIO
Y4aCTHIO KaTajln3aTopa). DK30- U SHJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctn xuMuueckon peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusix. [IoHsITHEe 0 TOMOTEHHBIX M TeTePOTreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumuyeckoM paBHoBecuu. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIMU M TIOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  pPEaKIMK,  JJCKTPOHHBIA  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON  PEAKLUH. CocraBieHue  ypaBHEHHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIb30BAHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIMTUYECKON TUCCOLMALIMHN. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHW3M JUCCOLMAIIMM BEUIECTB C Pa3jIMYHBIMUA BHJIAMH
XUMUYECKOH cBsi3H. CteneHp auccounannu. CHUIIbHbBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHoro oOMeHa. YcaoBHsI IPOTEKaHMs peakluii HOHHOTO OOMEHa,
IIOJIHBIE W COKpaul€HHbIE WOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KHUCIOT,
OCHOBAHMI M COJIEW B CBETE MPEACTABICHUNA 00 3IEKTPOIUTUUECKON AUCCOLIUALINH.
KauecTBeHHbIe peakiuy Ha HOHBL. [loHATHE O TUApPOIM3E CONEN.

Xumuueckuii IKCnepuUMenm:

O3HAKOMJICHHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHHYECKHUX
BEILIECTB — METAUVIOB U HEMETaIoB (rpadura MW ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakiuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOJIHOCTU
pacTBOPOB BEHIECTB, IpoOLECCa AUCCOLMALMNA KHCIOT, WIENOYEed M  COJIEH
(BO3MOKHO  MCHOJIb30BAaHUE  BHJIEO MAaTE€pUaloOB), MPOBEJEHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHHWs  peakuuid HOHHOro  OOMeHa
(oOpa3oBaHuMe ocajaka, BbIIEICHME Tra3a, o0Opa3oBaHUWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIIMM
(ropeHue, peakiu pas3lioKeHUs, COCIMHEHU), Paclo3HaBaHUE HEOPraHMYECKUX
BELIECTB C TIOMOLIBIO KAaYeCTBEHHBIX PpPEAKUUMH Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 1 X coeAUHEHUSs

OOmiasi xapakTepucTUKa rajoreHoB. (OcCoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MuecKue CBOMCTBA MPOCTHIX
BELIECTB — TaJlOTeHOB. XMMHUYECKHE CBOICTBA Ha NpHUMEpPE  XJIOpa
(B3aMMOJEHCTBHE C METaUlaM{, HEeMeTalllaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUE, MpUMeHeHue. JleiicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeloBeKa. BakHelmue XJIOpHIbl M HX
HAaxXO0KJEHUE B IIPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcOOEHHOCTU CTpOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (pu3nyeckue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KUCIOPOaa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOOpPOA, CTpOCHHUE, (HU3HUECKHUE U
XUMUYecKrue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, (Qusnueckue M XUMHYECKHE CBOMcTBa (0oOIIMe Kak
OpEeICTaBUTENA Kjlacca KHUCIOT M crenuduueckue). XUMUYECKHE PpPEaKlUH,
JeXKalMe B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOJMYyYeHHUsI CEPHOWU KHUCIIOTHI.
[Ipumenenue cepHoi KucioThl. CoJIM CEpHOI KUCIOTHI, KAYECTBEHHAs PEaKIUs Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ coelMHEHUN B mpupoje. XUMHUECKOEe
3arpsi3HEHHE OKPYXKAIOIIeH Cpefibl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OOmiasi xapakTepucThka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
dusnueckue u xumMnueckue cBoiictsa. Kpyrosopor a3ora B npupojie. AMMHAK, €ro
du3nyueckre U XUMUYECKHUe CBOMCTBA, MOJydyeHue u npuMeHeHue. Coiau aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHAs peakius Ha
MOHBI aMMOHUS. A30THasi KUCJOTa, €€ MOJydeHHUe, (PU3UYECKHEe U XUMUYECKHE
CBOMCTBa (00IIME Kak TpPEJCTaBUTENsd Kilacca KHUCIOT U chenu(uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KaueCTBE MUHEPAJIbHBIX
ynoopenuil. XuMuueckoe 3arpsi3HeHUE OKpYXKarolle cpeibl COEAMHEHUAMHU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO31yXa, MOYBBI W BOJOEMOB). Docdop,
ajuioTponHeie Moaudukauu docdopa, Gu3MUECKHMEe U XUMUYECKHUE CBOMCTBA.
Oxcun dochopa (V) u pochopras kuciora, Gu3HIecKre U XMMHUCCKHIE CBOMCTBA,
nosiyaenue. Mcnonap3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

Ob6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTIEpOoJ,  aJUIOTPOIHbBIE
Moau(dUKalMKM, pacnpoCTpaHEHHE B MPUPOJAC, (PUIMYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopouusa. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
dusnueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha KUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMbI, CBSA3aHHBIE C OKCHUIOM
yriepona (IV), rumoreza rino0anbHOTO MOTEIJICHUSI KIMMAaTa, MapHUKOBBIM
addekT. YroapHas KUcaoTa U €€ ColM, uX (PU3NYECKUEe W XUMHUYCCKHE CBONCTBA,
noiiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

ITepBoHayvasibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HWCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, TPHUPOJHBIA Ta3, HEPTH),
OPOAYKTHl WX TMepepaloTku (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKax, yriieBoJax — 1 ux
poJii B OKM3HM UeloBeKa. MarepuallbHOE €IMHCTBO OpPraHMYECKUX U
HEOPTaHUYECKUX COCIMHCHUN.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npuMmenenue. CoequHeHus KpeMHus B mpupoje. OOmue mnpeacraBieHus 00
okcuae kpemuus (IV) u kpemuueBoil kuciore. CHUIMKAThI, UX UCIOIb30BAHUE B
OBITY, B TIPOMBIIINICHHOCTH. BakHEime CTpoUTeIbHbIE MaTepUaNbl: KepaMuKa,



CTEKJIO, TIEMEHT, OEeTOH, *kene300eToH. [IpobieMbl 6e30macHOT0 MCIOIh30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3lioB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TMPOTEKAHUsSI, OIBIThL, OTPAKAIOIIME (PU3NYECKHE M XMMHYECKHUE CBONCTBA
TJIOT€HOB M WX COEJIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAIIOB),
O3HaKOMJIeHHE ¢ oOpas3laMu XJOPUAOB (TAJIOT€HUIOB), O3HAKOMIICHHE C
oOpaslaMu  ceppl M €€  COCIMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HAOMIOICHHE TIpoliecca OOyriIMBaHUs caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEIEHNE KaUECTBEHHOM pEAKIMU Ha CyJb(aT-
MOH W HaOJIOJIEHHWE MpHU3HaKa €€ MPOTEKAaHMs, O3HAKOMIICHHE C (PU3NYECKUMH
cBoiicTBamMu azora, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIH30BAHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHui, moaydeHue,
coOWpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHaKa, NPOBEICHUE
KaueCTBEHHBIX peakIuii Ha MOH aMMOHUS U GocdaT-uoH U U3yUYEeHHUE MPU3HAKOB
UX TIPOTEKAHUs, B3AUMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOXKHO UCIIOIb30BaHUe BUJICOMATEPHUAIIOB), U3Y4YECHHE Mozenen
KPUCTAJUIMYECKUX PEMIETOK anmasa, Trpadura, dymiepeHa, O3HaAKOMIICHHE C
MPOIECCOM  afcOpOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHUBOrasa, MoJIydeHHe, COOMpaHue, pacrno3HaBaHUE U M3YUYECHHE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHHE KAaYeCTBEHHBIX peaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl U H3yYEHUE IMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIICHHUE C
NPOAYKIIMEN CHJIMKATHONW TMPOMBIIIJICHHOCTH, PEHNICHHE JKCHEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmume HeMeTaIbl U UX COCTUHEHUS.

MeTa/uibl 1 MX COEIMHEHMSI

OO61ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
nx mnosoxeHus B llepuomnueckor cucreme xumuyeckux siemeHtoB [, .
MenneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. Meramindeckasl CBsi3b U
METAUIMYECKAST ~ KPUCTAJUIMUECKass  PEmIETKA.  DJIEKTPOXUMHUYECKUU  psif
HaIpspDKeHU MeTamuioB. u3nueckue U XMMHUYECKHUE CBOMCTBAa MeTaiuioB. OOmue
CIOCOOBI TMOMy4YeHUs: MeTauioB. [loHSATHE O KOppO3uM METauioB, OCHOBHBIC
CIoCcOOBI 3amuThl X OT Koppos3uu. CraBbl (CTaib, YyTyH, TIOPATIOMUHUMA,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[I{enmoynble MeTaIBL: MOJNOXKEHHUE B llepruonnueckoil cucTeMe XMMHUYECKUX
anementoB JI. . MeHnneneeBa, CTpoOEHHME UX aTOMOB, HAXOXKAEHUE B IMPUPOJE.
du3znyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcHIbl U



TUAPOKCUIL HATpusi W Kanus. [IpuMeHeHWe WIEIOYHBIX METAVIOB U UX
COCIMHEHUN.

[[lenoyHno3eMenbHbIE METAJUIbl MAarHMid M KalblMH: IIOJIOKEHHE B
Ilepnognueckon cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
MX aTOMOB, Hax0XJIeHUE B npupojae. Ou3nueckue U XMMHUYECKHUE CBOMCTBA MarHus
U Kanpuusa. Baxseiilive coeauHEHHs Kaiblus (OKCUJI, TUIPOKCHA, COJIH).
XKécTkocTb BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJroMHuHUN: TION10keHUE B [leproandeckoi cucteMe XUMUYECKUX 3JIEMEHTOB
JI. . Mengneneesa, cTpoeHHME aToOMa, HaxOXKJICHHE B mpupone. PU3NYECKHE U
XUMUYECKUE CBOMCTBA amtOMHUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U THIAPOKCHUIA
AIFOMUHUS.

XKeneso: nmonoxenue B llepuoanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B mpupone. PuU3NUECKHE H
XHUMHUYCCKHE CBOMCTBA jkese3a. OKCHabl, THAPOKCHIBI U coiu xkenes3a (1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ o0pa3llaMd METaJUIOB M CIUIaBOB, HX (PU3HMUYECKUMHU
CBOMCTBaMM, M3Yy4YECHHE  PE3YJbTAaTOB  KOPPO3HUH  METALUIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHJIA
Kalbllud W HATPUs C BOJOM (BO3MOXKHO HCIOJB30BaHUE BHUJICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKele3a B KHUCIOPOJE
(BOBMOXXHO  WCIOJIb30BAaHME  BHJCOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEAKIMil Ha MOHBI: MArHMs, KalblUs, aJTIOMUHMS, LIMHKA, JKelie3a
(IT) u xxene3a (I11), menu (I1), HaOmrOIEHNE U OMKMCAHKUE TIPOIIECCOB OKPAITUBAHUS
IJJAMEHU WOHAMU HaTpus, Kajiusd W Kajdblus (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA aTFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHHE YKCTIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «BakHeiime
METAJIJIbI U KX COCUHECHHUS.

XuMHUA ¥ OKpY KAOLIas cpeaa

BemectBa m marepuanbl B NOBCEIHEBHOW JKW3HU 4YelOBEKa. beszomacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis npu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUeh cpeanl (mpenesbHast AOMyCTUMast
KOHIleHTpanus Beuiects, aanee — [1/IK). Posb xuMun B pelieHr 3K0JI0THYECKUX
npooJIeM.

Xumuueckuii IKCnepumenm.:

u3ydeHue 0oO0pasIoB MaTepHaioB (CTEKIIO, CIUIaBhl METAJJIOB, MOJUMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceéasu



Peanuzamusi MeXmpenIMeTHBIX CBsi3ed NMpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIIIETCSl Yepe3 HCIOIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYUHBIX
MOHSTH, TaK W TMOHATHUM, SBISIOMUXCA CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSTHSA: HAy4YHBIM (hakT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, TMEepUOAUYHOCTh, HaOIIOAEHUE,
OKCIEPUMEHT, MOJECIMPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapHUKOBLIM
s dexT, TEXHOTOTHSI, MaTEPHUAITHI.

®dwusuka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIIHI,
PalnOaKTUBHOCTb, MOJIeKYJIa, AIIEKTPUUYECKUI 3apsiz, IPOBOTHUKH,
HOJyIPOBOJHUKHU, JHUINEKTPUKH, (OTORIEMEHT, BEIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, PaCTBOPUMOCTh, KpUCTANINYECKas!
peméTka, CIiaBbl, (U3HUECKUE BEIUYHMHBI, CIWHHUIBI M3MEPEHHUs, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAJIbHbIE
yI10OpeHus, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEPATBI, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTalOTCS B XO0/A€ OOy4eHUS XMMHHM B €JUHCTBE Y4YE€OHOU u
BOCIIUTATEIIbHON ACATENBHOCTH B COOTBETCTBUM C TPAIULIUOHHBIMU POCCUMCKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMM, IPUHATHIMU B
oOlIecTBe MpaBWJIaMH M HOPMaMH IIOBEJCHHMS W CIOCOOCTBYIOT MpoLEeccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIIHNXCS.

JIM4HOCTHBIE ~ pe3yJIbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroOIIMXCA
PYKOBOJCTBOBATbCA CHCTEMOM IIO3WTHBHBIX ILIEHHOCTHBIX OpHUEHTAMHd U
pacIIMpeHne OIIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSI:

LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECIWIO, NTOHUMAaHMS 3HAYEHUS XWMHYECKOM HAYKHM B KU3HHU
COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHOM HH(pOpManuen o
NEPENOBBIX JOCTHKEHHMSIX M OTKPBITUAX MHMPOBOM M OTEYECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHUS

OPENCTABICHUS O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIECHUN B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATEeIbCKOM,  TBOPYECKOM W JOpPYrUX  BUAAX
JEeSATENbHOCTH, TOTOBHOCTUM K pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH MpPHU
BBIMIOJJHEHUHU Y4YEOHBIX, IO3HABATENIbHBIX 3aJ7a4, BBIIOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB, CO31aHUU YUEOHBIX IMPOEKTOB, CTPEMJICHHUS K B3aUMOIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpOIlECcCe ATOM Yy4eOHOU MAesTeIbHOCTH, TOTOBHOCTU
OLIEHMBATh CBOE TOBEICHHE M TMIOCTYIIKM CBOMX TOBApUILEW C IO3ULHH
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHNS

MHPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XMMUYECKOW PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABJIAIOIINE
OCHOBY JJI NMOHUMaHHUSI CYIIHOCTA HAay4YHOW KApTUHBI MHpA, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aMMOCBS3SIX YEJIIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

ITI03HABATEJIbHBIE MOTHUBBI, HAIPABJIECHHBIE HA MOJYyYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOIUMBIE Uil OOBSACHEHHUs HAOJI0JIaeMbIX MPOIECCOB U SIBICHUM,
[IO3HABaTEJIbHOM, MH(POPMAMOHHON M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEIbHOW paboOThl C YYEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKUMHU CpEACTBaMU HWH(OOPMAITMOHHBIX
TEXHOJIOTHUH;

WHTEepeC K OOYYCHHIO W TO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEA0BATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOy4YEHHS B
JIaJbHEHIIEM;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
310POBbI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HH, OCO3HAHUE TMOCJIEACTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOUMOCTH  COOJIOJICHUST TIPaBWJI OE30MaCHOCTH TMpU OOpaIieHHH ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpya0BOro BOCIIMTAHUSI:

UHTEPEC K MPaKTUUYECKOMY U3yUEHUIO TTpodeccuil u Tpyia pa3inyHOTO PO,
YBAXKEHHE K TPYAy M pPeE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO XHWMHH, OCO3HAHHBIA BBIOOP
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJOKEHUS 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTHU K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHon npodecCuoHaIbHON AeSTEIPHOCTH U PA3BUTUSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aJalTHPOBATHCS B MPOheCCUOHATBHOM CpEJIe;

6) K0JIOrH4eCKOr0 BOCIIUTAHUSI:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOUHHKY
KA3HU Ha 3€MJIE, OCHOBE €€ CYyIIECTBOBAaHMS, IOHUMAHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHOoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TIPU pabOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOIIMX 3I0POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJy4aeMbIe NPU U3YyUYEHUW XUMUH, IS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH IPUPOTHON CPENOH, JJIs1 TTOBBIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpPhI, OCO3HAaHHSA TJIOOQJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW HUX PEMICHHS TMOCPEICTBOM METOJIOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMeTHBIX pe3yJbTAaTOB BBIICISIOT 3HAYMMBIC JIS
dbopMupoBaHUSI MUPOBO33PEHUS OOIIIEHAYYHBIC TTOHATHS (3aKOH, TEOPHUSI, TPUHITHIIL,
runore3a, (akT, CHUCTEMa, TMPOIECC, OKCIEPUMEHT U JApPyroe.), KOTOpbIe
HCIIOJIB3YIOTCS. B ©€CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEIMETax W TMO3BOJIAIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LETOCTHON



HAay4YHOW KapTUHE MUPA, U YHUBEPCAIbHbIE yueOHbIC NeHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IJIAHUPOBAHHWIO W OCYIIECTBICHUIO Y4EOHOU
NEeSTETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUS

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUICHUAS MPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XUMUYECKUX TMOHATHM (BBIACHATH MX XapaKTEPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C APYTUMH TOHATHUSIMH), HCIOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJICHHM, BEHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3YYCHHS,
CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B TMPOIECCe IMO3HAHMUS TOHATUA (TPEIMETHhIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUU,
peoOpa3oBbIBAThH MIUPOKO MPUMEHSIEMbIE B XUMUM MOJICTIbHBIC MTPEICTABICHUS —
XUMHAYECKUN 3HAK (CHMMBOJ DJIEMEHTAa), XuUMuyeckas (opMyna U ypaBHEHHE
XUMUYECKON peaklui — MNpU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 33J1a4, C Y4ETOM
ATUX MOJIENbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMUUYECKHUX BEIIECCTB M XUMUYECKUX PEAKIIH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBSI3U WU
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

ba3zoBble ucciiefoBareibCKie 1eHCTBUSL:

YMEHHE UCIOIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKCHUIA;

MpUOOpPETEHUE OIbITa IO TUTAHUPOBAHWIO, OPTaHU3AIMH U TPOBEICHHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJIOM IMpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH WHOOPMAIUIO
Pa3JIMYHBIX BUJIOB U (OPM TPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEpkKaHUs, CIPABOYHbIC
mocobus, pecypchl WHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3lIWYHbIE METOJBI U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX JJii BBINOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3ajau ONpPeAeIEHHOrO THIA, TPUOOPETEHHUE OTbITa B
o0jacT UCHONB30BaHUS HWH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO MCIIOIb30BAHMS PA3TUNYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTUMAJIBHYIO (GOpMY Mpe/cTaBleHuss HHGOpMAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaydl  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
apyrumu GopmMamu rpaduKu U UX KOMOUHAIMSIMU;

YMEHUE UCIIONb30BaTh M AHAJIM3UpPOBaTh B Ipolecce Y4YeOHOW U
UCCJIeIOBATEIHLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPaHCHOpPTAa HAa COCTOSHUE OKPY’KaIOLEH NpUpOIHON
CpeJbl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

yMEHHUSl 3a/laBaTh BOMPOCH (B Xoja€ auajora W (WIh) JTUCKYCCHUH) TIO
CylmlecTBy  oOCyXJaeMoil  TeMbl, (HOpPMYIHpPOBaTH CBOU  HPEIOKECHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJI0KCHHOH 3a/1a4u;

YMEHHS ~ TPEICTaBIsITh  IOJYyYEHHBIE  pPe3ylbTaThl  MO3HABATEIBHOMN
JAESTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeJjaTh MPE3CHTAINIO
pE3yJIbTaTOB BBIMOJHEHHUSI XUMHUYECKOTO IKCIEpPUMEHTa (1a00paTOpHOro OMbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIbHOM M WCCIIEOBATENbCKONM  JIEATENBHOCTH TMPU  PEUICHUH
BO3HUKAIOIIMX TpPOOJeM Ha OCHOBE y4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unuil (00cyxeHusi, OOMEH MHEHHMSIMH, «MO3TOBbI€ LITYPMbD», KOOPAMHALIUSA
COBMECTHBIX JCWCTBMH, OINpeAeNieHue KpPUTEpPUEeB IO OICHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PerysiTuBHbIEe YHMBepCcAJIbHbIE y4eOHbIe 1eliCTBHUA:

YMEHHE CaMOCTOATEIbHO OMNPENENATh LEIN JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSATEeIBbHOCTh, BBIOMPATh Hanbonee 3PPeKTUBHBIE CITOCOOBI pelIeHUsl y4eOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJNTOPUTM JEWCTBUM NIPU BBINOJHEHUU 3aJaHUM C YUYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX U peaKUusx,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOW 1€, yMEHHE
MCTIONb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, TIPe/jIaracMbie B yCIIOBUH 3aJaHUN.

MHNPEAMETHBIE PE3YJIBTATHBI

B coctaBe mpeaMeTHBIX pPE3yNbTATOB IO OCBOEHHUIO 00S3aTENILHOTO
COJIep’KaHusl, YCTAaHOBJIEHHOTO JaHHOW (¢eaepaibHOH pabouell Mmporpammon,
BBIJICJIIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHblE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BHUJABl JEITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHWS, €ro
UHTEpIpEeTaly, MNpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX U
HOBBIX CUTYyaIUsX.

K xoHiry o0yuenus B 8 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHSATHI: aTOM, MOJEKYIa,
XUMUYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOAHAS), BaJJIEHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas J0JI1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasg peakius, KiIacCU(pUKAIUs peakiHil: peakiuu
COCIMHEHHUS, PEAKUUU paA3JIOKEHUs, PEaKUUH 3aMELICHUs, pPEeaKIUU
0oOM€Ha, 3K30- U 3HIOTEPMHUUYECKUE PEaKLUHU, TEIIOBOU d3PPEKT peakuuu,
AJIpO aTOMa, JIEKTPOHHBIN CIIOM aTOMa, aTOMHasi OpOUTalb, paJNYC aToMa,
XUMUYECKasi CBA3b, MOJISIPHAS. U HEMOJSpHAs KOBAJICHTHAsl CBA3b, MOHHAs
CBS3b, HOH, KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(TpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX TIOHSATUUA U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHMBOJHUKY [JIsI COCTaBJICHUS (POpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

e ONpPENEeNsATh BAaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COEIUWHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJacCy COEOUHEHHI MO
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAs W HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mnoJioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOTajIpo;

e ONUCHIBATh M XapakTepuszoBaTh TabMMuHyro ¢opmy Ilepuonnueckoi
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OoJbpIIME TEPUOIbI, COOTHOCHUTH OOO3HAYEHUs, KOTOPblE€ MMEIOTCS B
tabmuue «llepuoamueckass cucrema Xxumuueckux osnementoB Jl. W.
MeHnieneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsf sjpa, oOliee YUciIo SIEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (0 YMCIy U COCTaBY YYAacTBYIOIIMX B pPEaKUUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONKMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHUYECKUX TMPEBPAIICHUN B
Pa3IIUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEUIECTB,
MacCOBYIO JOJI0 XHUMHUYECKOTO »JJIEMEHTa M0 QopMyjie COEAUHEHUS,
MacCoOBYIO0 JOJIO BEIIECTBA B PacTBOpPE, IMPOBOAUTH PaCUYETHl 110
YPaBHEHUIO XUMUUYECKOUN peaKiuu;

MPUMEHSTH OCHOBHBIE OIEpAllM MBICITUTEIBHON JIEATEbHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, 00OOIIeHHE, CUCTEMATHU3allHIo, Kilaccu(UKaluio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JJIsI U3Y4YEHUS] CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMil, eCTeCTBEHHO-HAyYHBIE METO/IbI
NO3HAHUA — HAONIOAEHUE, W3MEPEHHE, MOJIECTUPOBAHME, HKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ INpaBWJiaM  [OJb30BAaHUA  XMMHYECKOM  TOCYyIOW U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB IO TOJYYEHUI0 M COOUpaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpPOJAa M KHUCIOpOAa), HPUTOTOBJICHUIO
pAacTBOPOB € OMNPEACITEHHOW MAacCOBOW J0JIEH PAaCTBOPEHHOIO BENIECTBA,
IJJAaHUPOBATh W MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHl MO
pacno3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIIbBIO MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kjacce nmpeIMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATHN: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KAaTHOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIIOKHOE BELIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBS3b, TEIJIOBOU A (HEeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOIUTUYECKAS NHCCOLMALMs, PEaKLMH HOHHOTO
oOMeHa, KaTajau3aTop, XHMHUYECKO€ paBHOBECHE, OOpaTUMble H



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBS3b (xoBaJsIeHTHA, MOHHAas,
METAJJIMYEeCKas), KpUCTAJUIMYECKAass PpemIETKa, KOppo3usi METaJUIOB,
CIUIAaBbl, CKOPOCTh XUMHUYECKON peakiuu, NpeAesibHO JOMyCcTUMast
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSThH 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
WCIIOJIP30BAaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMUYECKUX DIIEMEHTOB B
COCIMHEHUSAX PpA3IUYHOTO COCTaBa, IPUHAIIEKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHMHM 1o (opmyiiaM, BUJ XUMUYECKON
CBSI3U (KOBaJEHTHAs, WOHHAs, MeETAJUIMYECKas)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (popMyre, xapakTep cpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COECAMHEHUMN, TUI KPHUCTALTMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIHUCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy [lepuogudeckoid CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHAs moArpynmna (A-rpymmna)» U «moOodHas
noarpymnmna (b-rpymnma)», manbie u OOJbIIME NEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTepPUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUYECKHX
JIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIO DIEKTPOHOB U
pacmpeiesieHue HX 10 DJIEKTPOHHBIM  CJIOSM), OOBICHATH 0O0IIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUMN B
npejenax MajblX NEPUOJIOB U TJIABHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy UM COCTAaBY YYACTBYIOIIMX B pPEAKIHUH
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIME M CHEHU(PUYECKUE XUMHUYECKHUE
CBOMCTBAa TPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAasi OMNUCAHUE
puUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBpAICHUN B Pa3IAIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJIIPHYIO i MOJIIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JOJI0 XHUMHUYECKOTO JJIEeMEHTa 10 (QopMysie COCAMHCHHUS,
MacCOBYIO0 JIOJIO BeEIIeCTBAa B pacTBOpPE, MPOBOJUTH pPACUETHI TIO
YpaBHEHUIO XUMUYECKOMN peaKIny;

coONoaTh  MpaBWja  MOJB30BAaHUS ~ XMUMHUYECKOM  TOCYIOM |
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TakK)Ke IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONINEC  KAYeCTBEHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHUI-,
uonuI-, KapOoHart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUSI U MOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSATH OCHOBHBIC OTIEPAIlMH MBICTUTCIIBHON NIEATCILHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYCHUs] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUS —
HaOJI0ICHUE, W3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaunmenoBaHmue pa3xe/ioB U TEM

KoauuecTBO 4acoB

Kontpoabn

IIpakTnueck

DiieKTpoHHbIe (HudpoBbIe)

n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
ble paboThI ue padoTbl
Pa3nen 1. [lepBonavajibHbIe XUMHYECKHE MOHATHSI
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U IPAKTUYECKOU 5 2 https://m.edsoo.ru/YNVJIX660G
JIeSATETLHOCTH YeJIOBEKa
B
12 CHICCTEA I XHMeCie 15 1 https://m.edsoo.ru/ONNXR1VFQ
peakuuu
Wroro mo paznemy 20
Pazgen 2. BaxHelimue npeacTaBuTe 1M HEOPraHMYeCKHX BellecTB
Boznyx. Kucnopon. [To e 00
2.1 AYX. RUCHOPOX. TORATH 6 https://m.edsoo.ru/D5BORTY30
OKCHaax
Bonopoa. [To € 0 KUCJIOTa
2.2 AOPOX. LIOHATHE O XueaoTax # 8 1 https://m.edso0.ru/5D61JZ6PS
COJISIX
Bona. P I 0
2.3 oA, TACTROPRL. TIOWATHE 5 1 1 https://m.eds00.ru/M13I5KIBM
OCHOBAHHSAX
OCHOBHBIE KJ1aCC
24 HOBHPIC KITaCCht . 11 1 1 https://m.eds00.ru/0T5A5SMOWT
HEOPTaHNYCCKUX COCIUHCHUHN
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuonnyeckas cucrema xumuuyeckux 3jiemeHToB JI. . MenaeseeBa. CTpoeHue aToM0B.

Xumuueckasi cB3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE

peakiuu

3.1

[lepuonuueckuii 3aK0H U

7

https://m.edsoo.ru/TCBJIBVWFZ



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ

[Tepuonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CTpoeHue aToMa

XUMHYECKasA CBI3b.

3.2 OKHUCIMTENIBLHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBHUTEIIbHBIC PEAKITUH
Wroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PezepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIACC

KoanuecTBo yacoB
HanmeHnoBaHue pa3iesioB u TeM JyiekTpoHHbBbIE (LM (PPOBBHIE)
Ne i/ KoHTpoabH IpakTHyeck
NPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE pecypchl
ble paboThI ue padoTbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIMU
[ToBTOpeHue OJieHue 3HaHUM
11 PTOPEIHE I YTIYLICHHE SHAMHH ) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IesioB Kypca 8 kiacca
OcHoBHBIE 3
12 " BHVH AKOHOMEPHOUTH XHMHRecImX 4 https://m.edsoo.ru/AFN4LWG7U
peaxiuii
DNEKTPONIUTHYECKAs TUCCOIHAITHS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIUU B PACTBOPAX
Uroro no pazneny 17
Pa3nen 2. HemeTa/uibl M MX COEIMHEHUS
OO1as xapaKTepUCTHKA XUMHUECKU
2.1 o P P X 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorenst
OO6m1ast XapaKTEPUCTUKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO6mrast XapakTepruCTUKa XUMUYECKHIX
2.3 aneMeHToB VA-rpynmbl. A3ot, pochop u ux 7 1 https://m.edsoo.ru/VOXDOUX2S
COETMHEHUS
OO6m1ast XapaKTEPUCTHKA XUMHUYECKUX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 https://m.edsoo.ru/JPJI200VJIX
KPEMHHI 1 UX COETMHEHUS
Hroro mo pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paszgea 3. MeTa/LiIbl M HX COCAMHEHUA

3.1 OO01mue cBoiicTBa METAJUIOB 4 https://m.edsoo.ru/GHV2L 6NJ8
3.2 Baxueiine MeTamibl U UX COEIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Uroro mo pazneny 20
Pa3nen 4. Xumus ¥ OKpy:Kawuias cpeaa
41 BemectBa u Marepuransl B )KHU3HU 4€JI0BEKA 3 https://m.edsoo.ru/TENBWEF7Y
Uroro no pazneny 3
PeszepBHOe Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacoB
Ne ara JJleKTPOHHBbIE HU(PPOBHIE
Tema ypoka Koutpoa | Ipakruu | A p uudp
n/n Bcero bHbIE ecKue U3y4eHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
IT .P
1 DOAMCT XUMILL. TOND XUMUI B HUSHI 1 3.09 https://m.edsoo.ru/L62DS2CZR
yesoBeka. Tena u BemecTsa
2 TToustue o MeToax NO3HAHUA B XMMUU 1 8.09 https://m.edsoo.ru/9ZJAEW050
[IpaxTuueckas padora Ne 1 «IIpaBuia
aboTsI B 1abopa &
3 P PATOPHH 1 PHEMET 1 10.09 https://m.edsoo.ru/L5EW4353D
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM
4 .C 0
4 HeTHie BemeCTBafI CMECH. -HOCODH 1 15.09 https://m.edsoo.ru/6 TME21FW8
pazzeneHusi cMecen
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TTOBApEHHOM 1 17.09 https://m.edso0.ru/K3LS5MCRY
COJIN)»
6 ATOMBI 1 MOJICKYJTBI 1 22.09 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI
7 ( ) 1 24.09 https://m.edsoo.ru/AH3DADNAX
XUMHUYECKUX HJIEMEHTOB
[IpocTeie u clnoKHBIEC BElIECTBA 1 29.09 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 1.10 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTABa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCT 1 6.10 https://m.edsoo.ru/IMC496FX6
aTOMOB XMMHYECKUX 3JIEMEHTOB



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

OTHOcHuTeNnbHAsA aTOMHAas Macca.

11 8.10 https://m.edsoo.ru/P1ZPCIMDX
OTHOCHUTENbHAS MOJICKYJIIpHAs Macca
MaccoBast 1011 XUMAYECKOT0 3JIEMEHTA B

12 g 13.10 https://m.eds00.ru/GHV580MVE
COCANMHCHUU
K e ere .Moms. M

13 OMMACCTRO BEIIECTRA. MOIE. VIOTAPHAA 15.10 https://m.edso00.ru/368UNL5Y2
macca
dusnueckre 1 XUMUYECKHE SIBIEHUS.

14 20.10 https://m.edsoo.ru/YZM8S6ATH
XUMHYECKash PeaKIus
IIpusna CJ10 OTeKa

15 PHSHAKH H Y Bmvnp oA 22.10 https://m.edso0.ru/N6DVNJKQ5
XUMHNYCCKUX peaKHI/II/I
3aK0H COXpaHEHHU MacChl BEIECTB.

16 P H 5.11 https://m.eds00.ru/M8DSAIHVM
XUMUYeCKUE YpaBHEHHUS
BrruncieHus Koau4ecTBa, MacChl

17 BEILIECTBA 10 YPABHEHUAM XUMUYECKUX 10.11 https://m.edsoo.ru/LUY9U3EQE
peakuuit
Krnaccudukanus XuMHUECKUX peakiiui

18 (coenuHeHust, pa3IOKEHUs, 3aMEIICHHUS, 12.11 https://m.edsoo.ru/L4807LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHIMKIoneaucT. O0o00IIeHE U 17.11 https://m.edsoo.ru/P1IWARH3AB
CHCTEMATH3aIUs 3HAHUI
KonTponbnas padota Nel o teme

20 19.11 https://m.edsoo.ru/ON62SNERU
«BerecTBa 1 XUMUYECKUE PEAKITUI
Boznmyx — cMmeck razoB. CocraB Bo3ayxa.

21 Kucnopon — snemeHT u npoctoe 24.11 https://m.edsoo.ru/XONONRN1P
BemectBo. O30H
dusnueckue €CKIe CBOIiCcTBa

22 VISTACCIHIC H XTMITHCCKHE CRONCTD 26.11 https://m.eds00.ru/FBS1JRKMB

KHCIIopo/ia (peakiui OKUCIICHHUS,



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB

ropenue). [TorsTue 06 okcumax

Crnoco0bl MoTy4eHus KHUCI0po/ia B

23 1abopaTOpUH U MPOMBIIIIEHHOCTH. 1.12 https://m.edsoo.ru/\VJWB6A2RD
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

24 IIOHATHE O TEPMOXUMUYECKOM YPABHEHUH, 3.12 https://m.edsoo.ru/PNMKJZHKX
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH).

25 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI ero 8.12 https://m.edsoo.ru/USNY5UUW2
MPEeIOTBPALIECHUS
[IpakTuueckas padora Ne 3 o teme

26 «ITony4yenue u coOOUpaHKe KUCIOPOa, 10.12 https://m.edso00.ru/5516UHX3R
W3Y4YE€HHE €ro CBOMCTBY
B — .

27 OHOPOA 7= SHEMEHT H HPOCTOS BEMIECTRO 15.12 https://m.edsoo.ru/WD392ACWB
Haxoxnenue B mpupoe
@ -

28 VISHHCCIGHC 7 XTMITICCKHE CBOHCTRA 17.12 https://m.edso00.ru/0SZ28459R
Bogopoja. [Ipumenenue Bogopoaa

29 [TonsiTHE O KMCHOTAX U COMAX 22.12 https://m.edsoo.ru/TMWNIVC43
CriocoObl OTy4eHHUs BOJIOPO/ia B

30 oA AOPOA 24.12 https://m.edso0.ru/C9TO9UCIP
nabopaTtopuu
ITpakTryeckas pabora Ne 4 o Teme

31 «ITomydenue u cobupanue BoI0po/a, 29.12 https://m.edso00.ru/SS3WAX33K
H3YyYEHHUE ETO CBOMCTB)»

32 MossipHblil 00bEM Ta30B. 3aKOH ABOTajpo 12.01.2027 | https://m.eds00.ru/M3KSO1QDQ
Brruncnenus o0béMa, KOIMYECTBA

33 BEIIIECTBA Ta3a M0 €ro U3BECTHOMY 14.01 https://m.eds00.ru/MXGOY304M

KOJINYECTBY BEIIECTBA MU 00BEMY



https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M

34

Brraucienus 006EM0B ra3oB 110
YPaBHEHUIO PEaKIMK HAa OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI ra30B

19.01

https://m.edso0.ru/9TQ8AXABY

35

duznueckue 1 XUMHYECKHUE CBOMCTBA
BOJIBI

21.01

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBauuii. [Torsarue 00
HWHIUKATOpax

26.01

https://m.edsoo.ru/IXB2W6I1VL

37

Bopna xak pactBoputens. HachiieHHbIC
HEHACHIIIEHHBIE pacTBOPBI. MaccoBast 10Jis
BEILIECTBA B PacTBOPE

28.01

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padora Ne 5 o reme
«[IpuroroBiieHrE PacCTBOPOB C
onpeaeIEHHON MacCOBOM oI
PacTBOPEHHOTO BEIIECTBAY

2.02

https://m.edsoo.ru/\WXUKPAUOA

39

KonTponbnas padota Ne2 o teme
«Kucnopoa. Bonopoxn. Bona»

4.02

https://m.edsoo.ru/JM7935DRY

40

Oxkcupl: cocTas, Ki1accupukanms,
HOMEHKJIaTypa

9.02

https://m.edsoo.ru/5TEFSJINAY

41

[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX
OKCHJIOB

11.02

https://m.edso0.ru/8JAZ9YWS2

42

OcHoBaHus: COCTaB, KIIacCHpUKaIus,
HOMEHKJIaTypa

16.02

https://m.edsoo.ru/5U397HU5C

43

[TonydyeHue U XMuMHUYECKUE CBOMCTBA
OCHOBaHUM

18.02

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsl: cocras, ki1accupukays,
HOMEHKJIaTypa

25.02

https://m.edsoo.ru/Q6U4WEBK?7

45

[TonydyeHue u XuMHUYECKHE CBOKCTBA

2.03

https://m.edsoo.ru/Z2GCRN45W



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W

KHCJIOT

46

Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI
MOJTYYeHHS, XHMHYECKUE CBOMCTBA

4.03

https://m.edsoo.ru/JSNUIM9TJ

47

[Tpaktuyeckas padota Ne 6. Perenne
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«OCHOBHBIE KJIacCChl HEOPraHUYECKUX
COCIUHEHUIN

9.03

https://m.edsoo.ru/58D13JF7V

48

['eneTnueckas cBsi3b MEXAY KiIacCaMH
HEOPraHUYECKUX COCIMHEHUN

11.03

https://m.edsoo.ru/YDS6ZRE31

49

O06001IeHYE U cucTeEMAaTH3alus 3HAHUNU

16.03

https://m.edsoo.ru/STBUOEEYN

50

KonTponbnas pabota Ne3 mo teme
"OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeauHeHui"

18.03

https://m.edsoo.ru/AFA7IDULD

o1

HepBHe IIOIIBITKH KJ'IaCCI/I(I)I/IKaLII/II/I
XUMHYECKHX dJIeMeHTOB. IloHsaTue o
rpymmnax CXOJHbIX 3JICMCHTOB

23.03

https://m.edsoo0.ru/C0V3CC214

52

[Tepuonnueckuii 3axoH u [lepuonnueckas
cUcTeMa XUMHU4YECKuX anemMeHToB /. 1.
MenneneeBa

25.03

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuonsl, rpynmnsl, HOArPYIIIIBI

6.04

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenue aromoB. COCTaB aTOMHBIX SIIED.
M30TonbI

8.04

https://m.edsoo.ru/IMUDOMR5H

55

CTpOCHI/IC SJICKTPOHHBIX 000JI04EK aTOMOB

aneMeHToB [lepuonnueckoit cucremsl /1. U.

MenneneeBa

13.04

https://m.edsoo.ru/T95YNV8B2

56

XapaKkTepuCTUKAa XUMUYECKOTO AIIEMEHTA
I10 €ro noJioxeHuro B [lepronnueckon
cucteme /1. 1. Menaeneera

15.04

https://m.edsoo.ru/Y IP04OMDX



https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX

3nauenue [lepuoanueckoro 3aKoHa ass
pa3BUTHS HayKu U nipakTuku. /. 1.

57 L 1 20.04 https://m.edsoo.ru/SZD8XEQ0OP
MenneneeB — y4€HBIM, IEJArOT U
rpaXIaHIH
PesepBubIil ypok. O60061eHIE 1
58 cucremaru3anus 3Hanui / Beepoccuiickas 1 22.04 https://m.edso0.ru/ZCQTRP0O8Y
IpoBepoyHasi pabora
KonTponbnas padota Ne4 o teme
59 «CtpoeHune aToMa. XUMUYECKast CBA3b) / 1 27.04 https://m.edsoo.ru/FTIZF99WF
Bcepoccuiickas npoepounas pabota
60 DIIEKTPOOTPHIATEIILHOCTS ATOMOB 1 29.04 https://m.edsoo.ru/HZA110EDS8
XUMHUYECKHUX 3JIEMEHTOB
61 HNonnas Xxumudeckas CBs3b 1 4.05 https://m.edso0.ru/3SY1RJIKVI
62 KoBaneHnTHas nosnspHas XUMHUYECKasi CBSI3b 1 6.05 https://m.edsoo.ru/EOL3MT2AE
63 I;(ZTGHTHM HENOApHas xuMirieckad 1 11.05 https://m.edsoo.ru/9YVR3FUXI
64 CreneHb OKUCIEHUS 1 13.05 https://m.edsoo.ru/RA6CVXM6E6
65 l?el;lf;z:eﬂwo-BOCCTaHOBHTeHBHHe 1 18.05 https://m.edsoo.ru/ZXNCA7DOZ
66 OxkucnuTenu U BOCCTAaHOBUTENN 1 20.05 https://m.edso0.ru/QPS46Z5PU
PesepBHrlit ypok. O6001IeHNE 1
67 CUCTEMaTHU3allMs 3HaHUH 110 TeEME 1 25.05 https://m.edsoo.ru/ARH7M35NF
«Ctpoenne aToMa. XUMUYECKasl CBSI3b»
68 fzzizg;iﬁxigggfeme 1 1 27.05 https://m.eds00.ru/7DNRBZ948
OBILIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIACC

KoaudecTBO 4acoB

Ne Kourpoa | Ilpakrnue | [ara J1eKTPOHHbIe H(POBEHIE
Tema ypoka
n/n Bcero bHbIE CcKHe U3y4eHusi | oOpa3oBaTeibHbIE PeCypPChl
padoThI padoThI

[Tepuoanueckuii 3akoH. [lepuonnyeckas

1 CHCTEeMa XUMHYECKuX s1aeMeHToB J]. H. 1 3.09 https://m.edsoo.ru/ECRKA90AY
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB

2 XAMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 8.09 https://m.edsoo.ru/GNJPEROFB
MIEPUOJIOB
Knaccudukanus n HomeHkIaTypa

3 1 10.09 https://m.edsoo.ru/WTO1WRA2Q
HEOPTraHWYECKUX BEIIECTB
Bupl XUuMHYECKOM CBS3U W THIIBI

4 A . 1 15.09 https://m.edsoo.ru/UI4Y5CFRV
KPUCTAJUTMYECKUX PEHIETOK
KonTpoabnas padora Nel no teme

5 «IloBTOpEHNE U yriyOaeHue 3HaHUi 1 1 17.09 https://m.edsoo.ru/J4X8ZN212
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
Kraccudukanms XuMUIeCKUX peakinii

6 Puicars peaitt 1 22.09 https://m.edsoo.ru/X8XAE7E2J
0 Pa3JIMYHBIM ITPU3HAKAM
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 peakuuu. [IoHATHE 0 TOMOT€HHBIX U 1 24.09 https://m.edso0.ru/6VLXCYY7N
TeTEPOreHHBIX PEAKIIMIX
[TonsaTHE O XUMHUYECKOM PaBHOBECHH.
DakTOPHI, BIUIIONINE HA CKOPOCTH

8 P » P 1 29.09 https://m.eds00.ru/HAFH7NZNM

XHUMHYISCKOM PCAKIIUN U ITOJIOKECHUEC
XUMHYCCKOT'O PaBHOBECHA



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

OKHCINTEIFHO-BOCCTAHOBUTEILHEIC

9 1.10 https://m.edso0.ru/648V11026
peakuuu
Teopus 2IEKTPONIUTHYECKON

10 mucconranuu. CuiibHbIE U calbie 6.10 https://m.edsoo.ru/2KCYCLZ16
JJEKTPOIIUTHI

11 Honubie ypaBHEHUS peakiuii 8.10 https://m.edsoo.ru/VN2SBON1R
XUMHUYECKUE CBOWCTBA KUCIIOT U

12 OCHOBaHUU B CBETE MpeICTaBICHUI 00 13.10 https://m.edsoo.ru/8HH81YVXI
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 MIPEACTABICHHUH 00 3JIEKTPOIMTHICCKOM 15.10 https://m.edso0.ru/ETD5QTS4G
JUCCOIMALIAN

14 ITonsiTue o runponuse coneu 20.10 https://m.edsoo.ru/9JFRAVESW

15 O00011eHNe U cucTeMaTH3aus 3HAHUN 22.10 https://m.edsoo.ru/FEEIZRMBG
[TpakTuueckas padota Ne 1. «Pemenue

16 P P 5.11 https://m.edsoo.ru/7VXTFHIT4
HKCIIEPUMEHTAJIBHBIX 33729
KonTpomabnas padora Ne2 o teme

17 «INEKTPOIUTUYECKAS JUCCOLIUALIHS. 10.11 https://m.edso0.ru/9RKLZDNUX
XVMUYECKUE PeaKIuU B PAaCTBOPAX»
OO01mmas xapakTepUCTHKA TaJOTeHOB.

18 XHUMHUUYECKUE CBOWCTBA HA IIPUMEPE 12.11 https://m.edsoo.ru/NNYKYZF12
xJjiopa
XnopoBogopoa. ComsiHast KUCIOTA,

19 XUMHYECKHUE CBOMCTBA, MOJyYEHUE, 17.11 https://m.edsoo.ru/CWVSHCD2M
IPUMEHCHHE
[Mpaktrdeckas padora Ne 2 o Teme

20 «[TomydeHue CONTHON KUCITOTHI, 19.11 https://m.edsoo.ru/PVEXIYWEG

W3y4EHUE €€ CBOUCTBY»



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG

21

BbruuciieHus mo ypaBHEHUsIM
XUMHYECKHX PEaKIIHiA, €CIIA OJMH W3
pEareHToB J1aH B U30BITKE

24.11

https://m.edsoo.ru/4BI5HO70F

22

OO6m1as xapakTepuCcTUKa 3J1IeMeHTOB VIA-
TPYIIIIBI

26.11

https://m.edsoo.ru/VMWKERSEP

23

AnnoTponHsie MOAU(DUKALIUYU CEPBI.
HaxoxneHue ceprl U €€ COEIUHEHUI B
npupoae. XMMUYECKHAE CBOMCTBA CEPBI

1.12

https://m.edsoo.ru/CX10EUSPO

24

CepoBoaopo, cTpoeHue, Gu3niecKue u
XUMHUYECKHE CBONCTBA

3.12

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepbl. CepHasi KUCIIOTA,
(du3HYecKre U XUMHUYECKHE CBOWCTBA,
pUMEHEHHE

8.12

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKLNH, JIEKAIINUE B
OCHOBE MPOMBIIIIEHHOTO CIoco0a
MOJIYYEHUS] CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arps3HEHUE OKPYKaroIIeH
Cpelbl COCIMHEHUSIMU CEPBI

10.12

https://m.edsoo.ru/H7FT3NON4

27

Briancienne MaccoBoil JOJIU BEIXOZA
MPOAYKTA PEaKIun

15.12

https://m.edsoo.ru/HSJE186WN

28

OO01mas xapakTepruCcTUKa IEMEHTOB V A-
rpymmsbl. A30T, paclipOCTpPaHEHUE B
npupoje, GU3NIECKUEe U XUMUIECKHE
CBOMCTBA

17.12

https://m.edsoo.ru/WAHRMB976

29

AMMHak, ero (pru3ndecKue 1 XMMHYECKHe
CBOICTBa, MTOJIyYEHNE U IPUMEHEHUE

22.12

https://m.edsoo.ru/HZAYE5F13

30

[Mpaktrdeckas padora Ne 3 o Teme
«[Tony4yenue amMmmuaka, U3y4eHUe ero

24.12

https://m.edsoo.ru/JORP641FJ]



https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

CBOMCTB»

31

A3OTHas KUCIOTA, € hru3nYecKue u
XMMHYECKHE CBOHCTBA

29.12

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHui. XUMHUECKOE 3arpsi3HeHUE
OKpYKAaroIIel Cpelibl COeAMHEHUSIMHU
asora

12.01.2027

https://m.edsoo.ru/SHBKCIQCB

33

®ochop. Oxcun bocdopa (V) u
dbocdopnas kucioTa, GU3NIECKUC U
XWMHYECKHUE CBOMCTBA, MOJyYEHUE

14.01

https://m.edso0.ru/GDQJSO3WP

34

Hcnonp3oBanue pochaToB B Ka4ecTBe
MHUHEpaJIbHBIX y00peHuil. 3arpsi3HeHue
IpUPOHOI cpeabl pocharamu

19.01

https://m.edsoo.ru/UAZ3HUG5V

35

VYriaepoa, pacnpocTpaHeHUE B IPUPO/IE,
du3nUecKrue U XUMHYECKHE CBOWCTBA

21.01

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yraepoaa, ux Gpusndeckue u
XUMHUYECKHE CBOWCTBA. DKOJIOTUICCKHEC
po0OJIeMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV)

26.01

https://m.edsoo.ru/OXQAPGNCF

37

VYroanHasg KUCIIOTa U €€ COJIN

28.01

https://m.edsoo.ru/OHQHDGIPA

38

[IpaxTuueckas pabora Ne 4 o reme
"ITosrydeHne yrieKucioro rasa.
KauectBenHas peakius Ha KapOoHaT-

HOH

2.02

https://m.edso0.ru/G2HZXQGCS8

39

[TepBoHavambHBIC TOHATHS 00
OpPraHUYECKUX BEILIECTBAX KaK O
COEIMHEHUSX YIIIepo1a

4.02

https://m.edso00.ru/30T12109Z



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z

40

Kpemuuii 1 ero coequHeHus

9.02

https://m.edsoo.ru/75JXNHO0I8

41

[Ipaktuyeckas padota Ne 5. Perenue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxneinye HeMeTauIbl U X
COCIUHCHUS

11.02

https://m.edsoo.ru/O7ES8DOD7Z

42

KoHntponbnas padora Ne3 o teme
«BaxkHenme HeMeTaulbl U UX
COCTUHEHUS»

16.02

https://m.edso0.ru/S85J9UGH3

43

OO6111ast XapaKTepUCTUKA XUMHUUECKUX
AIIEMEHTOB — METAJUIOB.
Merannnyeckas CBSI3b U METaTHYECKast
KpHUCTaluTn4eckas pemerka. duzndeckue
CBOMCTBA METAJUIOB

18.02

https://m.edsoo.ru/XK1GYPCO1

44

XUMHYECKHE CBOMCTBA METAJIOB.
DIEKTPOXUMUYECKUI PSAJT HANIPSKEHUN
METAJIOB

25.02

https://m.edsoo.ru/Z7YRNPAEW

45

OO6m1ue crocoObl MOTYYeHUSI METAJIIOB.
CnnaBel. Berancnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIUi, €CITU OJUH U3
peareHToB COACPKHUT MPUMECH

2.03

https://m.edso00.ru/G54GDQI2D

46

IIonsatue o KOppO31uu METAJUIOB

4.03

https://m.edsoo.ru/4FIGDOWOW

47

[llenouHbie METAIIIBI

9.03

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/IHLI W TUAPOKCUABI HATPUA U KaJIHA

11.03

https://m.edsoo.ru/Q4DX0G3U9

49

[llenoyno3eMeNnbHBIE METAJIIBI —
KaJIbIIMA U Mardui

16.03

https://m.edsoo.ru/REOCDY0K6

50

Baxxueiinme coeJMHEHUS KaIbIUA

18.03

https://m.edsoo.ru/CJR96CMZA

51

O0001eHrEe U cucTeMaTh3alus 3HaHUN

23.03

https://m.edsoo0.ru/O5PXGG1BE



https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE

JKEcTKOCTh BOMIBI U CITOCOOBI €€

52 25.03 https://m.edsoo.ru/WFMBFTTTP
YCTpaHEHUs
[IpakTuyeckas pabora Ne 6 o reme

53 "XEcTKOCTDL BOJABI U METOEI €€ 6.04 https://m.edsoo.ru/NFIROKB8J
ycTpaHneHus"

54 AnroMuHUA 8.04 https://m.eds00.ru/9ZJ8RD1TV
A -

55 mborepibie CBOHCTBA OKCHA H 13.04 https://m.edsoo.ru/NI5K110J5
THAPOKCUIA

56 Keneso 15.04 https://m.edsoo.ru/F20NJR5SR
Oxcuanl, TUIPO I

57 A Apoxenpt it co xenesa (11) 20.04 https://m.edsoo.ru/AIARTUBLAMP
u xenesa (I1I)

58 O00011IeHNE U CHUCTEMATU3aLUs 3HAHUI 22.04 https://m.edso00.ru/NAON6HGKZ
[TpakTrueckas padora Ne 7. Pemenue
SKCIIEPUMEHTAT

59 p . PHBIX 3@ TO TeMe 27.04 https://m.edsoo.ru/ZN7G0QSMX
«Baxxneinne MeTaiIbl 1 UX
COEIMHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHYECKHUX PEAKIIHii, €CIU OJIUH U3

60 peareHToB JaH B M30BITKE MIIA COACPKUT 29.04 https://m.edsoo.ru/AYD2HES5IY
npuMecu. BerauciaeHus: MaccoBOM 101mu
BBIXO/1a IPOAYKTA PEAKIIUU

61 O00011IEHNE U CHUCTEMATH3alUs 3HAHUI 4.05 https://m.eds00.ru/BSTOVTKOP
Kontponbnas padota Ned o teme

62 «Baxxnennive MeTaJuIbl U X 6.05 https://m.eds00.ru/703C804GN
COEIMHEHUA
BemtectBa 1 MmaTepuain OBCEIHEBHOM

63 HICCTBA M MATEPHAIBL B LHOBCCHTEBHON 11.05 https://m.edso00.ru/OF132JMT0

JKHM3HHU 4YCJIOBCKA



https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0

XUMHUYECKOE 3arpsI3HEHHE OKPY KoLt

64 1 13.05 https://m.eds00.ru/9ANGYEYOQI
cpepl
P

65 O/ XHMHUH B PEIICHHI SKOTOTHHCCIHIX 1 18.05 https://m.eds00.ru/180203Y 28
npobiemM
P i . 00600

66 C3CPBHBIH YPOK. LJDODIICHIE 1 1 20.05 https://m.eds00.ru/DT1BAS5U4
cucreMaTui3anuda 3HaHUN
P i . 0000

67 e3epBHBIil ypok. 000 queHHe 1 1 25.05 https://m.edso0.ru/P52TJZNXV
CUCTEMaTHU3aluAa 3HaHUHU
PesepBHeIil ypok. O600mICHNE U

68 . 1 27.05 https://m.eds00.ru/TMK36TJZG
cCUucreMaTni3anuda 3HaHUN

OBIIEE KOJIMYECTBO YACOBIIO 68
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HHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA

OCHOBHOMH

OBPA3OBATEJBLHOM ITPOI'PAMMBbBI

8 KJIACC
Kon
NpoBeps .
IIpoBepsiemble IpeAMEeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
emoro o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOI0 00111€r0 00pa30BaHUS
pe3yJabT
ara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHATUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IIOHSATHI: aToM, MOJEKYJa,
XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CJIOXKHOE BELIECTBO, CMECH
(ogHOpOAHAs M HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTENIbHAS aTOMHas U
MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJSpHAs Macca,
11 MaccoBasi OISl XMMUYECKOTrO 3JIEMEHTa B COEJMHEHUH, MOJSIPHBIA 00BEM,
XUMHUYECKas peakuusi, KilacCUu(PUKaluUs peakuuil: peakuuud COeIUHEHUS,
peaKkiMM pPas3lIoKEHHs], PEeaKLUUU 3aMEeLIeHUs, peakluu oOMeHa, 3K30- U
SHAOTEPMUUYECKUE PEAKIIMH, TEIIIOBOM 3(PPEKT peakiyu, pacTBOp, MaccoBast
7107151 BelecTBa (MIPOLEHTHAs: KOHLIEHTPAIHsI) B pacTBOpE
19 WUTIOCTPUPOBATh ~ B3aUMOCBSA3b  OCHOBHBIX ~XMMMYECKMX TOHSATHH U
' MIPUMEHSTH 3T MOHATHS MPU ONHMCAHUU BEIIECTB U UX NMPEBPALLCHUN
13 UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUISl COCTaBJICHHs ()OPMYIT BEILIECTB
' Y YPAaBHEHUN XUMHYECKUX pEaKIui
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHMsI MacChl BEILECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOraapo
15 OTIpeEIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUAX
16 KiaccuuuupoBaTh ~ XMMHYECKHME peakuud (0 4YHCIy U COCTaBy
' Y4acCTBYIOUINX B PEAKIMH BELIECTB, 110 TETIOBOMY 3D (DeKTy)
1.7 BBIYHCIIATH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MacChl BEILIECTB
18 BBIUMCIIITE MAacCOBYIO JIOJIO XHMHUYECKOrO JJIeMeHTa 1o ¢opmyie

COEINHEHUS,




1.9

BBIUTUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B paCTBOPC

1.10

IIPUMCHATh CCTCCTBCHHOHAYYHBIC MCETOAbI IIO3HAHUA — Ha6J'IIOI[CHI/Ie,

U3MEpPEHHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIA U MBICIICHHBIN)

[To Teme: «BaxHeline nNpeacTaBUTEIM HEOPTaHUYECKUX BELLIECTB)

2.1

pacCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHX MMOHSTHM: OKCHJ, KHCJIOTA,

OCHOBaHUE, COJIb

2.2

OIpENENIATh  NPUHAUIEKHOCTh  BELIECTB K ONPENENIEHHOMY  Kilaccy

coeanHeHui o popmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPTaHNYCCKUC BCIICCTBA

2.4

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsi OMHUCAHUE MPUMEPAMU MOJECKYJSPHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKUX peaKLII/Iﬁ
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IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTM IIPOTEKAaHUs XHMHYECKHUX IIPEBPAILCHUN B

PAa3JIMIHBIX YCIIOBHUAX

2.6

ClIeZIOBaTh MpaBUJIaM MOJIb30BaHUSA XUMHUUECKOM NOCY10H U 1a00paTOpHBIM
o0opynoBaHHEM, a TaKXKe IMpaBUiIaM OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKUUSMH TIO  BBIIOJHEHHIO  J1JAOOPAaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(BomopoAa W KHUCIOpPOJA), MPUIOTOBIEHHIO PAcTBOPOB C OMNpeAeTIEHHOM
MacCOBOM JOJIed pPAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTH U IIPOBOJUTH
XUMHUUYECKHE HKCIEPUMEHTHI 0 PAaClO3HABAaHUIO PACTBOPOB WIENIOYEN M

KHCJIOT C TIOMOIIbIO MHAUKATOPOB (JIaKMYyC, (heHosIpTarmernH, METUIIOPAaHK U

Apyrue)

2.7

MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUUYECKOW PEaKIUU

ITo Teme: «Ilepuoguueckuii 3akoH u [leproauyeckas cucreMa XUMHYECKUX
anementoB J[. WM. MenneneeBa. CtpoeHne aToMoB. XHWMHUYECKas CBS3b.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCakunuun»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHATHI: SApO aroma,
ANEKTPOHHBIN CIION aroma, aTOMHasi OpOUTalb, palyCc aToMa, XMMHYecKast
CBSI3b, HoJIIpHAast U HEMoJsIpHast KOBaJICHTHAs CBSI3b,
ANEKTPOOTPHUIATEILHOCTh, MOHHAS CBSI3b, WOH, KAaTHOH, AaHUOH, CTEMNEHb

OKHCJICHUA

3.2

KJIaCCI/I(i)I/II_[I/IpOBaTI: XUMHNYCCKUC 3JICMCHTHI




ONMHCHIBATL M XapakTepu3oBarh Tabnmunyio Qopmy Ilepuonnueckoit

CUCTCMbI XUMHUYCCKUX 3JICMCHTOB: pa3JIN4aTh NOHATUA «TJIaBHAs MOArPYIIIa

33 (Arpynma)» u «mo6ounas noarpymnmna (brpynma)», «Manabiey» U «OOJBITHEY
MIEPUO/IBI
packpbiBath  cmbicn  llepuommueckoro  3axkona .M. MeHnneneesa:
3.4 JEMOHCTPUPOBaTh I[OHUMAHUE MEPUOAUYECKOM 3aBUCUMOCTH CBOWCTB
XMMHYECKHX AJIEMEHTOB OT UX NOJIO)KEeHUS B [leproanueckoit cucreme
COOTHOCUTH 0003HaueHUs, KOTOphle UMeroTcsl B Tabnuue «llepuoanueckas
cucteMa xumudeckux osieMeHtoB J[.MI. MenneneeBa» ¢ 4YMCIOBBIMU
3.5 XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMHUYECKHMX JJIEMEHTOB (COCTaB W
3apsn  sAapa, oOllee 4YWCIo DIEKTPOHOB M paclpelelieHHe UuX Io
AJIEKTPOHHBIM CJIOSIM)
3.6 OTIPEIEIATH CTETICHb OKUCIICHHS DJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
37 ONpeNeNaTh BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHAs M MOHHAs) B
' HEOPraHUYECKUX COCTMHEHUSIX
9 KJIACC
Kon
nposepsie N
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
Moro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl
pe3yJbTa
Ta
1 ITo Teme: «BenecTBo U XUMUYECKAS] PEAKIUSD)
pacKpbIBaTh  CMBICI  OCHOBHBIX XMMHYECKUX TOHSTHA:  pacTBOp,
AJEKTPOJIUTHI,  HEDJEKTPOJMTBI,  DJIEKTPOJIUTHYECKAass  JUCCOLMAIIUS,
peaKkmuu HOHHOTO OOMEHa, KaTalu3aTop, XWMHUYECKOe pPaBHOBECHE,
11 oOpaTuMbple U HEOOpATUMBIE PEAKIUU, OKUCIUTEILHOBOCCTAHOBUTEILHBIC
' peaKIy, OKUCIUTENIh, BOCCTAHOBHUTEINb, OKHCICHHE M BOCCTAHOBJICHHE,
annotpomnus, aMQOTEepHOCTh, XUMHYECKas CBsI3b (KOBAJICHTHAs, MOHHAs,
MeTaJUTMdecKas), KpUCTajuIMueckass  pemeéTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKinu
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKMX TOHATHH H
' MIPUMEHATH 3TU MOHITHS IPHU ONIMCAHNUH BEILECTB U UX MPEBpAILCHUN
13 COCTaBJISITh  YPABHEHUS  AJIEKTPOJIIMTUYECKOW  UCCOLMALMM  KHCJIOT,




LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHMS PEaKLMi HOHHOTO

oOMeHa

14

PaCKpbIBATb CYIIHOCTDb OKHUCJIMTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKum”I

IIOCPEACTBOM COCTABJICHUA SJICKTPOHHOI'O 0anaHca 3THUX peaKuHﬁ

15

MIPOBOAUTH PACU€ThI M0 YPABHEHUIO XUMHUUECKON peakluu

IIo Temam: «Hemeramnel W uX coeguHeHUs» U «MeTamwibl U HX

COCIAUHCHUA»

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME U CHEMU(PUICCKUE XUMHYCCKHE
CBOWMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPXKAAS OINHUCAHUE
MpUMEpaMu MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX

XMMHYECKUX PEaKLIUM

2.2

COCTAaBJIATb YPaBHCHUA peaKHHﬁ, IMOATBCPXKAAOIHNX  CYIIECCTBOBAHUC

TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT HX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKHX HpeBpaH_[CHI/Iﬁ B PAa3JIMYHBIX

YCIIOBUSX

24

cleoBaTh ~ MpaBWjaM  TOJB30OBAaHUS ~ XMMHUYECKOM  MOCYIoW U
nabopaTOpHBIM 000pYy/IOBaHHEM, a TakKXKe IMpaBujaM oOOpamieHus: ¢
BEIIECTBAMH B COOTBETCTBUUM C MHCTPYKIHSIMH TIO BBIIOJHEHUIO
na6opaT0prlx XUMHUYCCKUX OIIBITOB 110 TMOJYYCHHUIO H CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOIO ra3a)

2.5

MIPOBOJIUTH PEAKIINH, MTOATBEPIKIAI0NINE KAYSCTBEHHBIA COCTAB PA3IMIHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM TYTEM XJIOPHI-, OPOMHUJ, HWOIHU]I,
kapOoHat, ¢ocdar, cunukar, cynabhar, THIPOKCHUAUOHBI, KAaTHOHBI
aMMOHHS, WOHBl HW3YYCHHBIX METAJUIOB, NPHUCYTCTBYIONIME B BOIHBIX

pacTBOpax HCOPraHMICCKUX BCIICCTB

ITo Teme: «XuMuUs 1 OKpYKaroas cpeaar»

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XHMHYCCKHX MMOHSTHMN: HI[K BCIICCTBA,

KOPpO3HsI METAJIOB

3.2

HpI/IMCHSITB OCHOBHBIC onepaum/l MBICHHTGHBHOﬁ JCSATCIIBHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNE, CHCTEMAaTH3aIINIO, BEISIBIIEHNE TIPHYUHHO-
CIIEJICTBEHHBIX CBSI3€H — I M3YYEHHUS CBOMCTB BEIIECTB M XUMHYECKHX
peakuii; €CTeCTBEHHOHAYYHBIC METOJABI IIO3HAHUS — HAONIOJICHHE,

HU3MEPEHHE, MOJCIUPOBAHUE, FIKCIIEPUMEHT (peasbHbIN U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUA

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATUA

11

IIpenmer xumun. Ponb XMMHUHM B KM3HU 4Y€JIOBEKAa. XUMHUA B CHCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IIonsTue o METOJaxX IIO3HaHUA B XUMMUH. Yucteie BC€IICCTBA U CMECCH. Cnoco0bI

pas3aeneHus cMecei

13

ATOMBI W MOJICKYIJIBI. Xumuueckre djieMeHThl. CHMBOJIBI  XUMHYECKHX

351eMeHTOB. [IpocTblie U Cll0’KHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE

14

Xumnueckasi Gopmyina. BaleHTHOCT aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
IOCTOSHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHAass ~ aTOMHas — Macca.
OTtHocuTenbHast MOJIEKyYJIIpHas Macca. MaccoBast 10151 XUMHUYECKOTO 2JIEMEHTa

B COCIMHCHHUHN

15

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBsI3b KOIMYECTBA,
Macchl M YHMCNA CTPYKTYPHBIX E€IWHHII BemlecTBa. Pacu€rel mo dopmymnam

XUMHYECKHX COSTUHEHUM

1.6

®u3nyecKkue U XMMUYECKHE SIBICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHs] MacChl BEIeCTB. XuMudeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKuHﬁ (COC,Z[I/IHCHI/I}I, Ppa3JI0XKCHUS, 3aMCIICHUA, O6MeHa)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0H, C IpaBUIaMu
pabotel B jabopaTtopun W npuéMamMu oOparieHuss ¢ J1abopaTopHBIM
o0opy/moBaHHEM, H3ydye€HHE M ONHCaHHe (U3MUECKUX CBOWCTB 00pa3IoB
HEOPTraHWYECKHX BEIIeCTB, HaOMoAeHHEe GU3NYeCKuX (TUIaBIIGHHE BOCKA,
TasHHE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJIEHCALIMS BOJbBI) U
XUMHUYECKHX  (TOpEHHE CBEYH, TMPOKAJIMBAHWE MEJIHOW  TPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCJIOTOW) sIBIEHUH, HAOMIOJeHHEe U OINHCaHUE
MPU3HAKOB TMPOTEKAaHWA XHUMHYECKUX peakuui (pa3iokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIOM Oapwisi, pas3loKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHWM, B3aMMOJICHUCTBHE JKelie3a C PacTBOPOM

conu meau(Il), nzydenne cnocoOoB pa3eneHus cMeceil (C TOMOIIbI0 MAarHUTa,




¢wibTpOBaHMe, BHIApUBaHHUE, TUCTUIUIALMSA, XpoMaTorpadus), MpOBEIACHHE
OYMCTKM TIOBApEeHHOM coaM, HaONIOJEHUe M ONHCaHHE Pe3yJIbTaTOB
IPOBEJICHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS! MACCHI, CO3/IaHHE

MoJie1el MOJIEKYI (LIapOCTEPKHEBBIX )

Baxwueliume npeacTaBuTeNId HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmech ra3zoB. CocraB Bo3ayxa. Kucmopon — snmeMeHT M mpocToe
BeliecTBo. HaxoxkzeHne Kuciiopoja B MPHPOJE, PU3UYECKUE U XUMHUYECKHE
cBoicTBa (peakuuu ropenwus). Oxcuasl. IIpumenenue kuciaopoaa. CrnocoOsbl
MOJYYCHUsT KHCJIOpOAa B JIA0OpPaTOpUU W TPOMBIIUICHHOCTH. KpyroBopor

Kucnopoza B npupoje. O30H — aI0TPONHas MOAU(PUKALMS KACIOPOaa

2.2

TernoBoii 3¢ ekt XuMUIeckoi peakuu, TePMOXUMHUYECKIE YPaBHEHHS, K30-
Y DHJIOTEPMUYECKHUE peaKMU. TOoNIMBO: yroib U MeTaH. 3arpsA3HEHUE BO3/yXa,

YCHUJICHUC ITAPHUKOBOT'O 9(1)(1)eKTa, pPa3pymieHUue 030HOBOI'O CJIOs

2.3

Bonopona — sneMeHT 1 mpocToe BemiecTBo. HaxoxxaeHue Bogopoaa B MpUpOIE,
¢u3nYecKue W XHMHYECKHE CBOWCTBA, NMPUMEHEHHUE, CIOCOOBI MOIYYCHHUS.

Kucaote! u conu

2.4

MounsipHblii 00BEM razoB. Pacuérsl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

®usnueckue cporcTBa BoAbl. Boma kak  pactBopurens.  PacTBOpEI.
HacellieHHble 1 HEHACBHILEHHBIE PACTBOPBL. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B MpUpPOJE U B KU3HU yenoBeka. KpyroBoport
BOJABl B TIPUPOJE. 3arpsi3HEHHE TMPUPOAHBIX BoJA. OXpaHa W OUYHUCTKA

MMPUPOAHBIX BOJ

2.6

Knaccugukanus Heopranmdeckux coeauHeHuil. Oxcuapl. Kiaccuduxanms
OKCHJIOB: cojeoOpasyromue (OCHOBHbIE, KHUCIOTHBIE, aM(dOTepHbIe) W
HeconeoOpa3ytone. Homenknarypa okcuzoB. dusnyeckne W XUMHYECKHE

cBoiicTBa OKCHIOB. [losyueHne okcumoB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMN: IMIENOYM W HEPACTBOPUMBbIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHuid. DU3NUECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccudukauus xucinor. Homenknarypa kucnor. ®dusnueckue u
XUMHYECKHE cBoiicTBa KHUCIOT. Psag aktuBHocTH MeTamioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknarypa coneil. Ou3nueckue U XUMHUYECKHE CBOWCTBA COJICH.




ITonyuenue cone

2.10

I'eneTnueckas cBA3b MCXKIY KilaCCaMHU HEOPTaHNYCCKUX COC,Z[I/IHCHI/Iﬁ
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XVMMHYECKUN  DKCIEPUMEHT: Kauye€CTBEHHOE OIPEIEIICHHE  COIEP)KaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHUE, COOMpaHUe, PAaclO3HABAHUE U HM3yUCHHE
CBOWCTB KHCJIOPO/a, HAOII0I€HUE B3aUMOJICHCTBUS BEILECTB C KUCIOPOJIOM U
yCJIOBUSI BOSHUKHOBEHUS U IPEKPALLEHUs] TOpeHus (1moxapa), 03HaKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME UX CBOWCTB, IOJIy4eHUe, coOupaHue,
pacno3HaBaHUE M M3Y4YEHHE CBOMCTB BOJOpOAa (FOpEHHUE), B3aUMOJCUCTBUE
BostopoJia ¢ okcugoM Meau(Il) (Bo3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUATIOB),
HaOmo/leHue o00pa3loB BEIIECTB KOJMWYECTBOM 1 MoJb, HCCIEAOBaHUE
0COOEHHOCTEH pacTBOpEHUs] BELIECTB C pa3IMYHOW pPacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MacCOBOM JI0JIEM PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJEWCTBUE BOJAbI C MeTaIaMM (HAaTpUEM M KaJbLUEM)
(BO3MOXHO MHCIIOJB30BAaHUE BUAEOMATEPUAJIOB), OIPEICICHUE PACTBOPOB
KUCIOT M WIeJIoYe ¢ IOMOIIBI0 HHAWKATOPOB, HCCIENOBaHHE O0Opa3loB
HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIACCOB, HAONIOJIEHME W3MEHEHMS
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT M LIEJIOYEH, H3yuyeHUe
B3auMmoieiictBusa okcuga menu(Il) ¢ pactBopoM cepHON KHCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, IT0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO MeTajula JpyruM H3 DPAcTBOpPAa COJH, pELIECHUE
HKCIIEPUMEHTAJIbHBIX 3aau 1o TeMme «BakHellne Kiacchl HEOPraHUYECKHX

COETUHEHUIN

Ilepnoanueckuii 3akoH u [lepuoauueckas cucremMa XUMHYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBsA3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

31

[lepBbie TOMBITKM KiIacCHU(PHUKAIIUKM XUMHYECKUX dDJIeMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX JJIEMEHTOB (IEIOYHBIE W MIEIOYHO3EMEIbHBIE METAJLIHI,
TaJIOTeHbl, MHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpble 00pa3ylT amQOoTEpHBIC

OKCHUABI U TUAPOKCHUIBL

3.2

Ilepuonnueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3i1eMeHTOB [1.1.
Menneneesa. KopoTkonepuonnas u JUIMHHOTIEpHOHAS (hopMbI
Ilepuonnueckoit cucrembl xuMmuueckux odnemeHtoB J[.M. Menneneesa.
Ilepuonbr u rpynmbel. PU3NYECKUH CMBICT HOPAIKOBOTO HOMEpa, HOMEPOB

nepruoaa U rpymniibl 3JICMCHTA

3.3

Crpoenne aromoB. CoctaB aroMHbIX szep. M3otonbl. Dnextponbl. CtpoeHue




DIIEKTPOHHBIX  000704YeK aroMoB TiepBbIX 20 XHMHUYECKHX DIIEMEHTOB
ITepuomnueckoii cucrems! .M. MenneneeBa. XapakTepuCcTUKa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoanueckoil cucteme .M. Mennaeneena

3.4

3aKOHOMEPHOCTM M3MEHEHHUs pajJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWMCTB IO TpyHIaM M IEPHOJIaM.
3nauenue [lepmoanueckoro 3akoHa u Ileprognueckoil cuCTEMbl XMMHYECKUX
AJIEMEHTOB JUIS Pa3BUTUS HAykKu W npakTtuku. .M. MenneneeB — yd€Hblid U

I'paXKIaHUH

3.5

Xumuueckass cBsizb. KoBaneHTHass (monspHass M HENOJSpHAsi)  CBSI3b.

SHGKTpOOTpI/IHaTCHBHOCTb XMMHUYECKHUX 3J1€MEHTOB. MIoHHAas CBI3b

3.6

Crenenpb oxuciacHus. OKUCIUTEILHOBOCCTAHOBUTEIILHEIC pCaKknuu. HpOIIGCCI)I

OKHCJICHUS U BOCCTAaHOBJIEHH. OKHCIIMTEIIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUN SKCIIEPUMEHT: H3Yy4e€HHE 0O0pa3loB BELIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCUIA LMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YEH, MPOBEACHUE OIBITOB, WIIIHOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKHI/Iﬁ (I‘OpCHI/Ie, PCaKIMU Pa3JI0KCHHUA, COGI[I/IHCHI/ISI)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

BemecTBo 1 xumu4deckas peaKuus. HOBTOpeHI/Ie

11

Ilepnoanueckuii 3akoH. [lepuoauueckas cucteMa XMMAYECKUX 3j1eMeHToB J[. 1.
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B HU3MEHEHHHM CBOMCTB
XAMHYECKUX OJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KaIbLHUS M HX
COEMHEHUN B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B lleprommueckon

CUCTEMEC U CTPOCHUEM NX aTOMOB

1.2

CrpoeHue BemecTBa: BUABl XUMHUYECKOW CBS3M. THIBI KpPHUCTAJUNIMYECKUX
pPEeIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKOM PEIIETKU
U BHUJIa XUMUYecKkoi cBs3u. Knaccudukanus 1 HOMEHKIIaTypa HeOpraHM4eCKUX
BEUIECTB (MEXAYHapoAHas U TpUBUAIbHAsA). XMMHYECKHE CBOICTBA BEIECTB,
OTHOCSIIMUXCA K  PA3NMYHBIM  KJaccaM  HEOPraHWYECKHX COCOUHEHMI,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCUICCTB

13

Knaccudukanus XuMHUYECKHX PEaKIMA MO0 Pa3TUYHBIM MPU3HAKaM (110 YHCITY U

COCTaBy Yy4YacTBYIOUIMX B PEAaKLUMU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo




W3MEHECHHIO CTCICHEH OKUCICHUS XHMHUUYCCKHX 3JIEMCHTOB, IIO 06paTI/IMOCTI/I,
[0 YYacTUI  Karajaus3aropa). OK30- U DHJOTEPMUYECKHE  peaKLuH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlousTue o CKOpPOCTH XHUMHUYECKOU p€akuuu

14

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [loustue o
TOMOTEHHBIX U T'€TePOTreHHbIX peakuusx. [loHsITHEe 0 XUMUYECKOM PaBHOBECHUHU.
@DakTophl, BIUAIOIIME HAa CKOPOCTh XHUMHUYECKOW peaklUd U TOJ0XKEHUE

XUMHYCCKOI'0 paBHOBCCHUA

15

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pcaKkuuu, BHGKTPOHHBIP'I OanaHc
OKHCJIMTEIHFHO-BOCCTAHOBUTEIILHOM pCaKnuu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBbHBIX peaKHI/Iﬁ C HUCIHOJB30BaHUECM MCTOJA

QJICKTPOHHOI'O Oananca

1.6

Teopust 3NEKTPOIUTUYECKON NUCCONUALUU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Karuonsel, annonsl. MexaHu3m IuMCCOLMALIMN BELIECTB C PAa3IMUHBIMU BHJIaMU
xumudeckoi cBsizu. CreneHb auccounanuu. CUNbHBIE U CTa0bI€ AJIEKTPOJIUTHI.
Peaknun moHHOrO OOMEHa. YCJIOBHS MPOTEKAHUS pPEaKIMid MOHHOTO OOMEHA,
MOJIHBIE W COKpauIEHHbIE HMOHHBIE ypaBHEHMs peakuuid. CBOICTBAa KHUCIOT,
OCHOBaHMN U cCcoOJed B CBET€ MPEICTaBICHUNH OO0 3IEKTPOIUTUYECKON

AUCCoHanu. KauecrBeHHbIC pCaKnuu Ha NOHBI. IlonsTue o THAPOJIN3C cojen

1.7

XVUMUYECKUN DSKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTAITHYECKIX
pPEemETOK HEOPraHWMYECKUX BEIIECTB — METAIJIOB M HEMeTauloB (Tpadurta U
anMasa), CIIOKHBIX BEIIECTB (XJIOpHIa HATpHsl); MCCIEIOBaHUE 3aBUCHMOCTHU
CKOPOCTHM XHMMHYECKOM peakuuu OT BO3ICHCTBUS pa3IWYHbIX (PaKTOPOB;
UCCIIEIOBAaHNE  DIJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Mpollecca
JUCCOIMAITMU  KHCIIOT, INEeNoYed M cojiedh (BO3MOXKHO HCITOJIb30BAaHUE
BUJICOMATEPHUAIOB); TMPOBEACHHUE OMNBITOB, WIUIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAHUs PEAKIMii HOHHOTO 0OMeHa (0O0pa3oBaHME OCajKa, BHIICICHUE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WIIIOCTPUPYIOMIUX MPUMEPHl OKUCIHTEIHHO-
BOCCTAaHOBUTENIBHBIX peaKlUi (TOpeHHEe, PeaKluu pPas3IokKeHHs, COSAMHEHNUs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIBIO KAUeCTBEHHBIX PEaKITHiA

Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u ux coeauHeHUs

2.1

OO6mass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC cTeneHu okucieHus. CTpoeHne u (pU3nIecKre CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOr€HOB. XHMMHUYECKHE CBOHCTBA Ha MpUMEpe XJopa

(B3auMoOJeiCTBHE C METa/llaMH, HEMETaJJIaMH, IIeiIoYyaMu). XJIOPOBOJOPO/I.




ConsiHas KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJy4eHHE, MpuMeHenue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHU3M 4eJIOBeKa. BakHenme XJI0puIbl U UX

HaxXOXXICHHUEC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHne U PU3NYecKrue CBONCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M cepbl. AJUIOTPOIHbIE MOAUUKALUN
KHCIIOpoJla U cepbl. XUMHUYECKHe cBoMcTBa cepbl. CepoBOAOpOJ, CTPOEHUE,
busznyeckue U XUMHUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MpEACTaBUTEIU
KHCIIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE M XUMHUYECKHE CBOHCTBA
(oOmue Kak MpeACTaBUTENS Kjlacca KHCIOT U crenupudeckue). XuMUYecKue
peaKkiuu, JeXalue B OCHOBE MPOMBILIUIEHHOTO CIOCo0a MOJTy4YeHUsl CepHOM
KkucioThl. [Ipumenenue. Conu cepHOMl KHCIIOTHI, Ka4eCTBEHHAs PEakius Ha
cynbar-uoH. HaxoxneHnue cepbl U €€ COSAUHEHHH B MPHUPOAE. XUMHUYECKOE
3arpsi3sHEHUE OKPYXKAIOUIEH Cpebl COCAMHEHUSIMU Cepbl (KUCIOTHBIC MO,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILEHHS

2.3

OO6mass xapaxktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIE CTEIIEHH OKUCIEHHS. A30T, pacpocTpaHeHHE B IPUPOJIE,
¢uznueckue U XuMHueckue cBoiicrsa. Kpyrosopor azora B nmpuponae. AMMHaK,
ero ¢u3nyeckue W XMMHUYECKHE CBOICTBa, MmojydeHue u npumeHeHue. Comnu
aMMOHUs, nux (1)I/ISI/I‘~ICCKI/IG n XUMHNYCCKUEC CBOﬁCTBa, IMPUMCHCHUC.
KavecTBeHHas peakiusi Ha HOHBI aMMOHUS. A30THasi KHMCJIOTa, €€ MOIydyeHue,
buznUeckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeJCTaBUTENS Kiacca
KHCIIOT U crnenuduueckue). Vcmonp30BaHe HUTPATOB U COJIEH aMMOHUS B
Ka4yecTBE MMHEPAJbHBIX yI0OpeHui. XUMHUECKOe 3arps3HEHUE OKpYKarolleH
Cpeabl COCAMHCHUAMU a30Ta (KI/ICJ’IOTHI)IC JO0XKIH, 3arpsA3HCHHUEC BO3ayXa, ITOYBbL

1 BOJIOEMOB)

24

®ocdop, amtorponHbie Moaudpukaun Gochopa, GuMUECKHe U XUMHUYECKHUE
ceorictBa. Oxcupn ¢ochopa(V) u dochopHas kuciaora, Qu3nUecKHe U
XUMHUYECKHE CBOWCTBa, mosydeHue. Vcmosnb3oBaHue ¢ochaToB B KayecTBe

MUHEPATBHBIX YA0OpEHHI

25

O6mas xapakrepuctuka 31eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble CTENEeHW OKHUCICHUSA. YTJIEepoA, aIOTPOIHbIE
MOIU(UKAIMK, PACIpOCTpaHEHHE B TpUpoje, (U3NUecKHe U XUMHUYECKHE
cBoricTBa. Ancop6musi. Kpyrosopot yriepoaa B mpuponae. OKkcuabl yriepoja,

uxX (u3MYeCKHe M XUMHUYECKHE CBOMCTBA, NIEHCTBHE Ha JKUBBIC OPraHU3MBI,




MOJy4YeHUE M NMPUMEHEHHE. DKOJIOTHYecKHe MpoOIeMbl, CBSI3aHHBIE ¢ OKCHJIOM
yraepona(lV); rumoresa riao0aabHOTO MOTEIUJICHUS KJIMMAaTa; MapHUKOBBIN
addext. YroipHas KuCIOTa W €€ COiMM, WX (U3MYECKHE W XUMHUYECKUE
CBOIiCTBa, MOJy4YeHHE M NpuMeHeHue. KadecTBeHHas peakuus Ha KapOoHAT-
uoHbl. Vcrnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, POMBIILICHHOCTH U

CEJILCKOM X035 CTBE

2.6

[lepBoHauanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yriepoja (MeTaH, 3TaH, 3THIEH, aleTUJIeH, 3TaHOJ, IJIMLEpUH, YKCYyCHas
kucnora). MIx coctaB M xumuueckoe crpoeHue. [loHsTtue o Ounosornuecku
BO)XHBIX BEIIECTBAaX: XHpaX, OelIKax, YIrieBoJaXx — M HUX pOJU B JKU3HHU
yeyioBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX U  HEOPraHUYeCKUX

COEIMHEHNN

2.7

Kpemnwmii, ero ¢Qusmueckue ¥ XHMHUYECKHE CBOMCTBA, IOJNIyUYeHHE W
npumenenue. CoenuHeHuss KpemHusi B mpupone. OOmme mnpeacraBieHuss o0
okcune kpemuusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX HCIOJIb30BAHUE B
OBITY, MEIMIIMHE, TPOMBIIUICHHOCTH. BaxkHellne CTpouTeNbHbIE MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. [IpoGiieMbr Ge3omacHOro

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MAaTCPHUAJIOB B MMOBCEOHEBHOM KU3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3ydeHHE O00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; ITPOBEACHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPH]I-
UOHBl M HaOJIIOJICHHE MPU3HAKOB HX IPOTEKAHUs; OIBITHI, OTPaXKAIOLIUe
¢u3nyecKkne U XMMHUYECKHE CBOICTBA raJIOT€HOB U UX COEAUHEHHH (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C OO0pa3llaMu XJIOPHJIOB
(rajoreHuI0B); O3HAKOMIIGHHE C oOOpa3llaMH Ccepbl U €€ COCTUHEHUSIMHU
(BO3MOKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Ipolecca
oOyraMBaHuUs caxapa IMOoJ JEeHCTBUEM KOHLEHTPUPOBAHHONW CEPHOM KHCIIOTBHI;
U3y4eHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEpHOW KHUCIIOTHI, MPOBEIECHUE
KaueCTBEHHOW peakuuu Ha cynbpar-uoH U HaOJII0JeHHe TMpu3Haka eé
NPOTEKaHUS; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOMCTBaMU a3oTa, ¢ochopa u ux
coeuHEHUN (BO3MOXKHO HCHOJb30BAaHUE BHUAEOMATepUajoB), oOpaszLaMu
a30THBIX U (HOCPOPHBIX yA0OpEHMIA; OTyUeHne, coOupanue, pacro3HaBaHue U
U3y4YE€HHE CBOMCTB amMMHaKa; IPOBEJEHUE KAaYeCTBEHHBIX peakluil Ha HOH
aMMOHUS U ¢ochaT-uOH U H3Y4YeHHE TMPHU3HAKOB UX MPOTEKAHU,
B3aMMO/ICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEAbIO (BO3ZMOYKHO

UCIIOJIb30BAaHUE BUAECOMATEPUAIIOB); M3YYEHHE MOJENEH KpPUCTAIUIMYECKUX




peméTok anmasza, Tpadura, (QyiepeHa; O3HAKOMJIEHHE C  IPOLECCOM
aJcopOIMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM
IPOTHBOIa3a; IOJy4YeHUE, cOOMpaHMEe, pacllO3HaBaHME M M3Y4YECHUE CBOICTB
YIJIEKHCIIOTO Ta3a; IMPOBEICHHE KAayeCTBEHHBIX peakiuil Ha KkapOoHar- u
CHWJIMKAaT-HOHBl W U3YyYEHUE NPU3HAKOB MX IPOTEKAaHUS; O3HAKOMIICHHE C
IIPOAYKLIHMEH CHJIMKATHOM IPOMBIIIICHHOCTH; PEIICHUE HKCIEPUMEHTAIbHBIX

3aJa4 110 TEME «Baxaelne HeMeTauIbl 1 UX COCAUHCHUA»

Mertamisl 1 ux COCAUMHCHUA
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OO01ast XapakTepUCTUKAa XUMHUECKUX JIEMEHTOB — METAJUIIOB HA OCHOBaHUM MX
nosnoxenus B Ilepuonnueckoil cucreMe XuMH4yeckux anemeHTtoB J[.M.
MenneneeBa u ctpoeHus aromoB. CTpoeHre MeTaiioB. Meraindeckas CBsA3b U
METAJJIMYECKasl ~ KpUCTAJUIMYECKass pemérka. ODJIEKTPOXUMHUECKUH  pAf

HaHpH)KeHI/Iﬁ MCTaJIIIOB

3.2

Ouznyeckue U XUMHUYECKHUEe CBOMCTBA MeTaiioB. OOime crnocoObl monydeHus
MeTaJioB. [ToHSITHE 0 KOPPO3UH METAIIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI HX OT
Koppo3uu. CruiaBsl (CTaib, YyTryH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[Ilenouynsle MeTayuibl: mojoxeHue B Ilepuoanueckoll cucreMe XMMHUYECKHX
aneMeHToB JI.M1. MeHaeneeBa; CTpoeHHEe UX aTOMOB; HaXOXACHHUE B IIPUPOJIE.
duznyeckue U XMMUYECKUe CBOMCTBA (Ha MpuMepe HaTpus U Kajius). OKCUIbl U
TUAPOKCUABI HaTpus W Kanus. [IpuMeHeHue MIENIOYHBIX METalIoB U HX

COEIMHEHNN

3.4

[[lenoyHno3eMenbHbIE  METaIbl MarHuid W KalbIMK: TIOJOKEHHE B
[Iepnoanueckoii cucrteme xumudeckux anemeHToB .M. Menneneesa; ctpoeHne
UX aTOMOB; HAaXOXJEHHE B mnpupoac. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kajblus. Baxkheiiue coeluHeHUs Kaiublus (OKCHA, THAPOKCHUI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

Amomunuii: nonoxenue B [lepuoanueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa; CTpOCHHE aTOMa; HaXOXJeHUe B npupone. dusznueckue u
XUMHUYECKHE CBONCTBA aFOMHUHIMS. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCHIA

AJIIOMUHUA

3.6

Kenezo: nmonoxenue B [leproanueckoit cucteme xumuueckux siuemeHton J[. .
MeHnpeneeBa; CTpOEHHME aToOMa; HaxXxOXKICHHWE B mpupone. Dusnmyeckue u
XUMUYECKHE CBoMcTBa xene3a. Okcunabl, TUApPOKCUIbl U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOTYUYCHHE




3.7

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3I[aMi METaJNIOB M CIUIABOB,
uX (pU3MYeCKMMH CBOWCTBAMH, W3YYCHHE DPE3yJIbTaTOB KOPPO3UH METAJUIOB
(BO3MOXKHO HCIIOIb30BaHUE BHJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KalblUd M HATpus C BOJAOM  (BO3MOKHO
HCITOJIb30BaHNUE BHJICOMATEPHAIIOB); HCCJICIOBAHHE CBOMCTB JKECTKOW BOJIBI;
mpoliecca TOpeHHs Kejlne3a B KUcIopoAe (BO3MOXKHO — HMCIOJIb30BaHHUE
BHJICOMATEPHAIIOB); TTPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX PEAKIIUHA HA MOHBI
(mMarHusi, Kanblus, antoMuHus, nuHka, sxeneza(ll) u xemesza(lll), menu(Il);
HaOJIOZICHUE W OINMCAaHUE MPOIECCOB OKpAIIMBAaHUS TUIAMEHH MOHAMH HATpPHS,
Kaug W Kaublusd  (BO3MOXKHO  HCIIOJb30BAHHME  BUICOMATEPUAIIOB);
ucciaenoBanre aM(GOTEPHBIX CBOWCTB THUIPOKCHAA AIIOMUHUS M THIPOKCHIA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHeilme MeTamibl 1

HnX COCAUHCHUA»

XuUMHS ¥ OKpyKarouias cpena
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HoBrle MaTCpHajJibl U TCXHOJIOTUH. BemecTBa u MaTcpHrajibl B HOBCGHHCBHOﬁ
J)KU3HH YEIIOBEKa. XUMHS U 300POBLE. be3omacHoe mcnonb30BaHHE BEIISCTB U
XUMHNYCCKUX peaKHI/Iﬁ B 6LITy. HCpBaﬂ nmoMompb IIpH XUMHYCCKHUX OXOrax M

OTPABJICHUSIX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  TIpaMOTHOCTH.  XHMMHMUYECKOE  3arps3HEHHe
okpyxaromiei cpenst [1/IK. Ponb xumun B pemeHnn 3KOIOTHYECKUX MPOoOIIeM.
[IpupoaHble HMCTOUYHUKH YTIEBOAOPOAOB (yrojb, MPUPOIHBIA Ta3, HEPTh),

MMPOAYKTBI UX nepepa60TKH, HX poJib B 6LITy 1 NPOMBIIIJICHHOCTU

4.3

XVUMHUYECKUH 3KCIEPUMEHT: U3ydeHue o0pa3loB MaTepHasioB (CTEKIIO, CIIIaBbl

MCTAaJIJIOB, ITOJIMMCEPHLIC MaTepI/IaJ'ILI)




ITPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpedOBaH
us

IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM pe3yJbTaTam 0a30B0Oro
YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0
o01mero oopazoBanusi Ha ocHoBe ®I'OC

IIpencraBnenue:

11

O TII03HAaBa€MOCTH SBJIGHUM NPUPOJbI, IOHHMaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOM HayKM Kak oO0JacTh COBpPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJabTypbl U IPaKTHYECKOH
JeATeIbHOCTH  4eJOBEeKa B  YCIOBHAX COBPEMEHHOrO  OOIECTBa;

IMOHUMAHHEC MECTAa XUMHHU CpCIU APYIUX €CTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOHAX IIO3HAHUA, B TOM YHCJIC IOKCIICPHUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX UCCIICAOBAHN BEIICCTB U U3YUCHUA XUMHUYICCKUX
peaKI.[HfI; YMCHHE HCIIOJIB30BATH MOACIHU JJIA 00BSICHEHHS CTpOCHHUA

aTOMOB 1 MOJICKYJI

13

0 chepax mpodeccHOHATHLHON NEATETbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha  JIOCTHXKEHUSX
XUMHUYECKON HayKH, YTO MO3BOJUT OOYUaIOIIMMCSI pacCMaTpUBaTh XUMHUIO
Kak cepy cBoelt Oyaymielt mpopecCHOHAIBHON NIEATETLHOCTH U ClelaTh
OCO3HAHHBII BBIOOp XUMUU KaK POGUIBHOTO MpeAMETa MPH NMepexo/ie Ha

YPOBEHB CpeTHEro 00111ero 00pa3oBaHus

Branenue cucteMoil XMMUYECKUX 3HAHUM MU YMEHHE NPUMEHATh CHCTEMY

XHUMHUYCCKUX 3HaHPII>i, KOTOpas BKJIKOYACT:

2.1

BAKHEUIIINE XUMUUECKHUE MOHATUS: XUMUYECKUHN 2JIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS W HEOTHOPOHAS
CME€Ch, OTHOCUTEJIbHBIE aTOMHAs U MOJEKYJIsIpHash MaccChl, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJISIpPHAsI Macca, MOJISIPHBIA OOBEM, OKCHJ, KHCIIOTA,
OCHOBaHUE, COJb (CPEeIHssl), XUMHUECKasl PEaKIus, peakllui COSAUHEHUS,
pPEeaKIMK Pa3JIOKECHHs, PEAaKIIUU 3aMEIICHUsI, PEaKiui OOMEeHa, TeTUIOBOM
s (deKT peakiun, 3K30- U SHIOTEPMHUUECKHUE PEaKIHH, PaCTBOP, MacCOBAs

J0JIs1 XUMHUYCCKOr'o 9JIECMCHTA B COCIMHCHN N, MaCCOBas I0JIs1 U ITPOLCHTHAA




KOHIIEHTpallusl BELIECTBA B PAacTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CIION
aToMa, aroMHas oOpOWTalb, paauyC aToMa, BaJEHTHOCTb, CTENEHb
OKHUCJICHHs, XUMUYECKasi CBsA3b, JJIEKTPOOTPULATEIBHOCTD, MOJSAPHAsA U
HENoJIsIpHasl KOBAJIEHTHAsl CBs3b, MOHHAs CBS3b, METAJNIMYECKas CBS3b,
KpUCTa/lIM4ecKass  pemeérka (aToMHasi, HOHHAas,  MeTaJUIMyecKas,
MOJIEKYJISIpHAsl), WOH, KaTUOH, aHWOH, 3JIEKTPOJMUT M HEIIEKTPOJIUT,
AJIEKTPOJIMTUYECKAs ~ JAUCCOLMAIMs,  pPEakUMd  HMOHHOIO  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu, OKHUCJIUTEb u
BOCCTAHOBUTEIb, OKMCIEHUE U BOCCTAHOBIICHUE, DJIEKTPOJIU3, XUMHUUECKOE
paBHOBecHe, 00paTUMbIE U HEOOpATUMbIE PEaKLIUU, CKOPOCTh XUMUYECKOM

peakiuu, karanuzarop, [1JIK, koppo3us MeTanios, CIruiaBbl

2.2

OCHOBOTMOJIATAIOIINE  3aKOHbI XUMHH: 3aKOH COXPAaHEHUS  MAacChl,
nepuoanueckui 3axkoH .M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,

3aKOH ABOTraapo

2.3

TCOpHUHn XHMHH: ATOMHO-MOJICKYJISIpHAasA TCOpu:, TCOpUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanmu

Bnanenue ocHoBamMu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘IEIIOIHCI;'II

3.1

yMEHHUE MPaBUWIIBHO MCIIOJb30BaTh U3Y4YE€HHbIE BEIIECTBA M MaTepuasl (B
TOM YHCJI€ MHMHEpaJbHbIE YHOOpPEHMS, METaIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HCTOYHUKOB YIJIEBOJAOPOJOB (YIJIsl, IPUPOJIHOTO
raza, Hedtu) B OBITY, CEIbCKOM XO3SHCTBE, Ha IPOU3BOJCTBE M
NOHMMAaHUE 3HAYEHUs KHUPOB, OEIKOB, YIVIEBOJAOB JUJIsI OpraHu3Ma
YEJIOBEKAa; YMEHHUE IPOrHO3UPOBATh BIIMSHUE BELIECTB U XUMHUYECKHUX

MPOIIECCOB HA OPTaHU3M YeJIOBEKa U OKPYKAIOIIYIO TIPHUPOTHYIO CPEILY

3.2

YMCHUC HHTCIPHUPOBATH XUMHUYCCKUC 3HAHUA CO 3HAHUAMHU JpPYIrux

y‘-IC6HLIX npeaAMETOB

3.3

HaJIMYKME OMbITa paboThl C PA3NTUUYHBIMM MCTOYHHKAMHM HH(OpMaIUM 1O
XUMUHM  (HaydHass W HAy4YHO-TIONYJSpHAas  JIUTeparypa, CJIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OLEHHBaThb HH(GOpPMAIMIO O BEUIECTBAaX, HX
MIPEBPAILIECHUAX U MPAKTUYECKOM ITPUMEHEHHH U YMEHHE UCIOJIb30BaTh €€

AJI pCHICHU A y‘-Ie6H0-HO3HaBaTCJIBHBIX 3aJ1a4

Brnanenue ocHoBaMU MOHSTHUHHOTO ammapaTta U CUMBOJIMYECKOTO SI3bIKa
XUMHUH U1 COCTaBJICHUs (OPMYJ HEOPraHMYECKUX BEILIECTB, ypaBHEHUI

XMUMUYECKHUX PEaKIii; ocHoBamu xumudeckoi Homenkiatypsl (IUPAC u




TPUBHAIBHOMN)

VYMeHHe OOBACHATH CBS3b MOJIOKEHUS DJJIEMEHTa B HepHO,HPI‘leCKOfI

CUCTCMC C YHUCJIIOBBIMU XapPAKTCPUCTUKAMU CTPOCHUSA aTOMOB XUMHWYCCKUX

5 2JIEeMEHTOB (COCTaB M 3apsa  sjupa, oOIIee YHCIO DJIEKTPOHOB),
pacmpesieieHueM DJJIGKTPOHOB 110 JHEPreTUYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KAJUS U KAJIbLUS
[IpencraBienre O MEPUOJUUYECKON 3aBHUCHUMOCTH CBOMCTB XHMHUYECKUX
AJIEMEHTOB (paguyc aToMa, SJICKTPOOTPUIATEIILHOCTh), TPOCTBIX |

6 CJIOXHBIX BEIECTB OT MOJIOKeHUs AeMeHToB B [lepuonuyeckoii cucteme
(B MaJIBIX TIEPHOAAX W TJIABHBIX MOATPYIMIAX) U 3JICKTPOHHOTO CTPOCHUS
aToma

7 YMeHue KinacCupUIMpPOBaTh:

7.1 XUMHUYECKUE FTICMEHTHI

7.2 HEOPraHUYECKHE BEIIeCTBA

7.3 XUMHUYECKHE PEAKITUN

8 YMeHue onpeaensiTh:

8.1 BaJICHTHOCTh M CTEIICHb OKUCIICHUS XUMUYCSCKUX JIEMEHTOB, 3apsi/l HOHA

8.2 BUJ XHMHYECKOHW CBSI3M M THUN KPUCTAJUIMYECKOHW CTPYKTYphl B

. COCIIMHEHUSX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIIOT, OCHOBAHHUH )

8.4 OKHUCJIUTETh H BOCCTAHOBHTEITH

9 YMeHue xapakTepu30oBaTh (PU3MUESCKHE U XUMUICCKUE CBOHCTBA:
MPOCTHIX BELIECTB (KUCIOPOJ, 030H, BOAOPO, TpaduT, aama3, KpeMHHH,

9.1 asor, ¢ocdop, cepa, XJI0p, HATPHI, KAITHI, MAarHUN, KaJIbIIUHA, aTIOMUHHM,
JKeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCII€ UX BOJHBIX PAacTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPO, CEPOBOJIOPOMA, OKCHIBI M THAPOKCHIB MeTamioB [-IIA

9. rpynn, amomunus, menu (1), nunka, xxenesa (II u III), okcunel yrnepona

' (I u IV), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHCTas, CcepHasi, a30THcTas, a3zoTHas, QochopHas, yrojabHasd,
KpEMHUEBAs! KUCIOTA U UX COJIN)
MIPOTHO3MPOBATh M XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT

9.3 WX COCTaBa M CTPOCHHs, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX

CBOWCTB, BO3MOXKHOCTb MpPOTEKaHHUsS XHUMHYECKMX MpPEBpallleHUi B




Pa3JIMYHBIX YCIOBUAX

VYMeHue cocTaBlIsTh MOJIEKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B TOM

10
BV (o) (X
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITUi
103 WUTIOCTPUPYIOIIMX XHUMHUYECKHE CBOWCTBA W3YYCHHBIX KJIACCOB (TPYII)
' HEOPraHMYECKUX BEILECTB
104 MOITBEPKIAOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXKTy HUMHU
11 YMeHne BBIYUCIATH (IPOBOIUTH PAaCUEThl):
111 OTHOCHTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MAaccChl BEIIECTB, MACCOBYIO
' JIOJTI0 XUMHYECKOI'O DJIEMEHTA B COETMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM ra3oB
114 10 YPaBHEHHSIM XUMHUYECKUX PEAKIMI U HAXOJUTh KOJMYECTBO BEIICCTBA,
' 00BEM B Maccy peareHTOB WM POAYKTOB PEaKIInu
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMU HAyYHOTO ITO3HaHUs (HAOJIFOJIEHUE, W3MEpEeHHeE,
191 OKCIIEPUMEHT, MOJICIIMPOBAHNEC) MPH HM3YYCHUHM BEUIECTB U XUMHUYECKUX
' ABIIEHUH; yMeHue cPopMyIUpoBaTh MPOOIEMy U TPEIOKHUTH MYyTH €&
peIeHHS
129 6e30macHO paboThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUECKOU MOCYI0M
' 1 1a00paTOpPHBIM 000PYI0BAHUEM
MmpaBUJIaMd O€30MacCHOTO OOpallleHus] C BEIIeCTBAMHU, UCIOIb3YEMBIMU B
MOBCEIHEBHON KM3HU, TPaBHJIAMH TIOBEICHUS B IEIAX COepeKCHHS
12.3 3MI0pOBbsI M OKpYXalollel MpUPOAHON cpeapl; MOHMMaHUE Bpeaa
(omacHOCTHM) BO3ICHCTBHS HA JKUBBIC OPTAHU3MBI ONIPE/ICIIEHHBIX BEIIECTB,
Croco00B YMEHBIIIEHUS U MPEAOTBPAILIEHUS UX BPEIHOTO BO3ICHCTBHS
13 Hanuuue mnpakTHYECKWX HABBIKOB IUIAHUPOBAHUS W  OCYIIECTBIICHUS
CIETYIOIINX XUMHYECKUX IKCTIEPUMEHTOB:
U3YYECHHUE U OMucaHhe (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
13.1 (U3HYECKUMU ¥ XUMUYECCKHUMHE SIBIICHUSMH; OIBITHI, WILTFOCTPUPYIOIIHE
MPU3HAKY POTEKAHUS XUMUYECKUX PEAKITUi
13.2 H3y4eHHUE CIIOCOOOB Pa3IeICHHS CMECeH




13.3

MOJIY4YCHHUEC KUCIOpPOoAa U U3YUYCHUC C€TO CBOﬁCTB; MMOJIy4YCHHUEC BOAOpPOaa U
HU3YUCHHUC €TI0 CBOﬁCTB; MOJIYYCHHEC YTJICKUCIIOIO ra3da U U3y4CHHUC CIro

CBOﬁCTB; IMOJIYUYCHHNEC aMMHaKa U U3Yy4YCHUEC €TI0 CBOICTB

13.4

MPUTOTOBJICHHE  PAcCTBOPOB  C  OMNpENeNEHHOM  MaccoBOM  jonei

pPacTBOPEHHOIO BEIIECTBA
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IpUMEHEHHE WHAMKATOPOB (JlakMyca, METHIOpamka U (eHondranenna)

JJIs1 OIIPEACITICHUS XapaKTEpa CpEAbI B paCTBOpax KUCIOT U I.HCJ'IO‘ICﬁ

13.6

UCCJICIOBAaHUE U OIIMCAHUE CBOWCTB HEOPraHMUYECKUX BEIECTB Pa3IMUHBIX
KJIACCOB; M3Y4YEHHE B3aUMOJCHCTBUS KHUCIOT C MeTalllaMHM, OKCHJIaMH
METAJIJIOB, PACTBOPUMBIMM M HEPACTBOPUMBIMH OCHOBAHHUSIMH, COJISIMU;
[OJIydeHHEe HEpPacTBOPUMBIX OCHOBAaHMM; BBITECHEHME OJHOIO MeTaija
IpYyrUM W3 pacTBOpa COJM; HCCIeJOBaHHE aM(pOTEpHBIX CBOMCTB

THAPOKCUIOB aJIFOMHUHUS U ITUHKA

13.7

pEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TemaMm: «OCHOBHBIE KJIAcChI
HEOPraHWYECKUX COCAUHEHUN»; «IJIEKTPOJUTUYECKAs JIUCCOIUAIIUS;
«Baxxueiimme HeMeTalJabl U WX COSIWHEHUS», «BakHeilmne MeTalibl U

nXx COCANHCHUS

13.8

XHUMUYECKHE DKCIEPUMEHTBI, HIUTFOCTPUPYIONINE TPU3HAKUA MPOTCKAHHS
peakIuii HFOHHOTO 0OMEHa; KaueCTBEHHBIC PEAKIIMU Ha MPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPaX MOHBI: XJIOPHUI-, OpoMuUa-, HOIUI-, cyibdar-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCHUI-UOHBI, KATHOHBI aMMOHUH,
MarHusi, Kajblus, aTlOMUHUSA, Kene3a (2+) u xemeza (3+), memu (2+),

[IUHKA

14

VYmMmenue:

141

MMpEACTaBIATH PEIYIBTATHL OKCIICPpUMCHTA B (bopMe BBIBOJ OB,
J0Ka3aTCJIbCTB, Fpa(I)I/IKOB n Ta6J'II/II_I U BBIBJIATL OMIHMPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3HW MCEXKAY PEAJIbHO Ha6J'IIO)IaeMBIMI/I XUMHNYCCKNMHU
SABJICHUAMH W IpOoHECCaMH, NPOUCXOOAAIIUMHA B MAKpO- U MUKPOMHUPCE,

0OBSACHITH IMPpUYUHBI MHOT 006pa31/151 BCIICCTB




HEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 [lepBoHavaIbHBIE XUMUYECKUE TTOHITHS
1.1 YucTteie BemecTBa u cMecu. CriocoObI pa3ieieHusl cMecei
12 ATOMBI M MOJEKYNbl. XHUMHYECKHE 3JeMEeHTbl. CHMBOJIBI XHUMHYECKHUX
' 31eMeHTOB. [IpocThie U CI0KHBIE BEIIECTBA.
13 Xumunyeckas ¢popmyna. BaneHTHOCT aTOMOB XUMUYECKHUX 371€eMEeHTOB. CTeneHb
- OKUCJICHUS
3akOH TMOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTroMHas —Macca.
14 OTtHocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOIO 3JIEMEHTa
B COCAMHEHUU
15 KommaectBo BemiectBa. Monbs. MousipHass macca. MosipHbIii 00BEM Ta3oB.
' B3anMocBs3b KOIM4eCcTBa, MACCHI U YUCIIA CTPYKTYPHBIX €UHULL BEIIECTBA
16 ®usznueckue U XUMHYECKUE SIBICHUS. XUMHUYECKas peakuus U €€ MPU3HAKH.
' 3aKOH COXpaHEHUsI MACChI BEMIECTB. XUMUYECKHE YPAaBHEHUS
5 [lepuonnueckuit 3akoH U Ilepuogmueckass cucTeMa XUMHUYECKHUX SJIEMEHTOB
J.11. MenneneeBa. CTpoeHHe aTOMOB
[Iepnonnueckuit 3akoH. [leproguueckas cucteMa XUMUYECKUX daeMeHToB J[. M.
2.1 Menpeneesa. [lepuoas! u rpynnsl. OU3HYECKUN CMBICT MOPSIAKOBOTO HOMEPA,
HOMEPOB MEePUOIa U TPYMIIBI dJIEMEHTA
Crpoenue atomoB. CoctaB aroMHbIX sanep. M3otomnbl. DnekTponsl. CTpoeHue
2.2 ANIEKTPOHHBIX  000704YeK aroMoB mepBbIX 20 XUMHUYECKHUX JJIEMEHTOB
[Tepuonnueckont cucrems /.. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kaius, Kaublus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
2.3 METAIMYECKMX W HEMETANIMYeCKHMX CBONCTB) HM HMX COCIWHEHUH B
COOTBETCTBHH C TIOJIOKEHHWEM »JJeMEHTOB B llepmommyeckoit cucreme u
CTPOEHUEM UX aTOMOB
3 Crpoenue BeliecTsa
Xumnueckass  cBsi3b. KoBasieHTHass (MOJNsipHAass U HEMOJISIpHAsi)  CBSI3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMHUYECKHX  dJeMeHTOB.  MoHHas  CBs3b.

MeTtannudueckas CBSI3b




3.2

Tumel KpUCTAUIMYECKMX  PEMIETOK (aTOMHas, MOHHAs, METAJIIMYECKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALINYECKOM PEIIETKU U BHUAA

XHUMHYECKOU CBI3U

Baxueimue OpeACTAaBUTCIIM HCOPraHM4YCCKUX BEIICCTB. Hemeranner u ux

COCIUHECHUA. MeTamisl 1 ux COCIUHCHUA
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Knaccudukanus m HOMEHKJIATypa HEOPTaHMYECKUX COCAMHCHUN: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCIJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yrie; OCHOBaHHMN (IIENOYM W HEPACTBOPUMBIC OCHOBAHMS);
KUCIOT (KHCIOpOJACOAepKaIMe U  OECKUCIOpPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CpPEIHUX M KUCIIBIX )

4.2

Ou3MYEeCKUE M XHMHYECKHME CBOMCTBA MPOCTHIX  BEUIECTB-HEMETAJUIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

du3nyeckre 1 XUMHUUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpudA, Kajlusd, Marousa W KaJlbliMd, aJJIOMHUHH:A, KEJIC3a. BHGKTPOXI/IMI/I‘ICCKI/II\/JI

PAI HAIPSDKEHUM METAJUIOB

44

du3nyueckue U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGIII/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCHIOB HemeTamios: cepsl (IV, VI),
azora(Il, 1V, V), dochopa(Ill, V), yraepoxa(ll, 1V), kpemuus(IV). Iomayuerne

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumuyeckue coiictBa okcuaoB: MetaioB |IA—IIA rpynn, nunka, meau(Il) u

xenesa(Il, 111). Tlonmy4eHne OKCHIOB METaLIOB

4.7

XHUMHUYECKHE CBOMCTBA OCHOBAHHUH U aM(bOTepHBIX THAPOKCHUIOB (Ha mpumMepe
THAPOKCUIAOB  AJIFOMUHUA,  IKCJIC3a, I_II/IHKa). HOJ'Iy"lCHI/IC OCHOBaHMH U

aM(OTEpPHBIX THIPOKCHUIOB

4.8

OOme XMMHUYEeCKHe CBOMCTBA KHCIOT: XJOPOBOJOPOTHON, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (HocHOpHO, KpeMHUEBOH, yrombpHOH. OcoObie
XUMUYECKAE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

HOJ’IY‘{CHI/IC KHUCJIOT

49

OO6mue XxuMHUYECKHe CBOMCTBA cpeHuX cojiel. [lomydenne coneit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacnio3dHaBaHuC BOJOpOAa, KHUCIOpOAada, aMMHAKa,

YTIIEKUCIIOTO Ta3a B IA00paTopHu

411

[Tonyyenne aMMmaka, CEpHOM M a30THOW KHCJIOT B IMPOMBITIUNICHHOCTH. OO01me

CHOCOOBI TOTYYCHHS] METAJLIIOB




4.12

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX COQI[I/IHGHI/Iﬁ

XuMmudeckue pC€aKkunun

5.1

Krnaccudukanusa XuMUYeCKUX peakluuid Mo pa3IuyHbIM IpU3HAKAM: MO YHCIY U
COCTaBY Y4YacTBYIOUIMX B pEaklIMHU BEHIECTB, MO TemioBoMy 3(hdexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TennoBoi 3pHeKT XUMUYECKON peakIui, TEPMOXHUMHYECKUE YpaBHEHHUS. DK30-

U SHJAOTEPMUYECKUE PEaKIMK. TePMOXUMHUYECKUE YPaBHEHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIIMTEIN B BOCCTAHOBHUTCIH.
Hpoueccm OKHCJICHUA n BOCCTAaHOBJICHU . :‘)HGKTpOHHBIﬁ OanaHc

OKHUCIIMTEILHOBOCCTAHOBUTEIILHOM pCaKnuu

5.4

Teopus sneKTpoUTHYECKOM Arcconnanuu. KatnoHsl, aHHOHBI. DIIEKTPOIUTHI 1

HCOJICKTPOJINTHI. CuibHbBIE U c1a0bIe QJICKTPOJIUTLI. CreneHb Jucconuanuun

5.5

Peakiun noHHoro oOMeHa. YCIOBUS MPOTEKaHUS PEaKIMii MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLUI

XHMHMS U OKpYKaroIIas cpeaa

6.1

BemectBa u MaTcprajibl B HOBCCHHCBHOﬁ J)KU3HU 4eJlioBeka. be3omacHoe
HUCIIOJIBb30BAHHUEC BCIHICCTB WM XHMHYCCKHX peaKLII/Iﬁ B J'Ia60paTOpI/II/I 151 6BITy.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYKalIIew cpeabl  (KUCIOTHBIE — JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €ro MpPEeaOTBPAICHUS
[IpenenpHas nomyctumasi koHneHtpanusi BemectB (ITIK). Pomp xumuum B
pEelIeHUN DKOJIOTHYECKUX MpolOsieM. YcuieHue mapHUKoBoro sddexra,

Pa3spyHI€HUC 030HOBOI'O CJIOA

6.3

[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAMHEHHUH B
OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH W CEeIBbCKOM Xo3siicTBe. [IpumeHeHune
METAJUIOB M CIUIaBOB (CTallb, YYyT'yH, IIOPaJIOMUHUM, OpoH3a) B OBITY U
MPOMBININIEHHOCTH UX COenHeHMH. [IoHATHE 0 KOPPO3HH METalIOB, OCHOBHBIC

CITOCOOBI 3aIlUTHI UX OT KOPPO3HUU

6.4

[TpupoaHble HMCTOYHHKHU YIIEBOJIOPOJAOB (yroib, NPUPOAHBIM ra3, HeDTh),

MPOJYKTHI UX NepepaboTku (OEH3HH), UX POJb B OBITY U IPOMBILIUIEHHOCTH

6.5

HepBOHaan'IBHBIe MOHATHS 00 OpraHn4€CKNX BEIICCTBAX KaK O COCIMHCHUAX
yrjiepoaa (MCTaH, 9TaH, 3THUJICH, alICTHJICH, 9TAHOJI, INIMIICPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsaTHE 0 OMONOTHYECKH Ba)KHBIX BCIICCTBAX: KHpax, 6en1<ax, Yri€BoJax — U Uux

POJIA B )KMU3HU YCIIOBCKA




Pacuérnl:

7.1 1o popMyJIaM XUMHYECKUX COSAMHCHHUIA
1.2 Macchl (MacCOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM ypaBHEHUSIM




YYEBHO-METOJJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumus 8 knacc. Yueonuk. ba3zoBslif ypoBeHb. ApTop: I'abpuensu O. C.
2. Xumust 9 kiace. YueOnuk. bazoBerii ypoBenb. ABtop: ["abpuensa O. C.

METOINYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.I'abpuensn, O. C. Mertoaudeckoe rmocooue kK yaueoruky O. C.
[Mabpuensna «Xumus». 8 kiacc / O. C. I'abpuensn. — M. : Jlpoda, 2018.
— 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/

2. IN'abpuensa, O. C. Meroaudeckoe rmocooue k yueonuky O. C.
[Nabpuensna «Xumus». 9 xknacc / O. C. 'abpuensn. — M. : Jlpoda, 2018.
— 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
3.I'abpuensn, O. C. Metonuueckoe nocobue Xumus 8-9 kiace

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI

CETHU UHTEPHET

1.https://web.archive.org/web/20130327132009/http://school-

collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-

alcd26d56d67/23527/?interface=themcol

2. https://www.xumuk.ru/



https://web.archive.org/web/20130327132009/http:/school-сollection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23527/?interface=themcol
https://web.archive.org/web/20130327132009/http:/school-сollection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23527/?interface=themcol
https://web.archive.org/web/20130327132009/http:/school-сollection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23527/?interface=themcol
https://www.google.com/url?q=https://www.xumuk.ru/&sa=D&source=editors&ust=1731036413329905&usg=AOvVaw2xC0JPbzXzIuyRrzSxwCsu




