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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C YUYETOM KOHUENIMHU NMPENoIaBaHus yueOHOro npeamera «XuMus»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHaBIIUBAET 00s13aTeNbHOE IPEAMETHOE COJIEp)KaHUE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XHMHUU C YYETOM  MEXKIOPEIMETHBIX U
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MIPOrpaMMbl HA YPOBHE OCHOBHOI'O OOHIEro oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (POpMUPOBAHUS MHUPOBO33PEHU S
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOrO Pa3BUTHUSI UYEIIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHE MBILUIEHUS M TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEHU(GUKONW HAYYHOTO MBIINIJICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CrocoOCTBYEeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBlieHUsT B OOy4E€HUH XUMHUU O0ECIeUUBAIOTCS Crelu(UKoit
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
aIanTHPOBAHHBIM OTpaKEHHWEM 0a30BOM HAYKM XMMHH Ha OMPEJCIEHHOM dTane e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CrpykTypa conmepskaHusi MPOTrpaMMbl MO XUMHUHU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa kK €€ uzydeHuro. CoaepkaHue CKIaIbIBAE€TCA U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHN O XUMHUUECKOI
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MNPHUHIUITY
IIOCJIEIOBATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOECHUHU aTOMa U XUMHYECKOMN CBA3U;

— TpenCTaBlIeHUN 00 DSIIEKTPOIUTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PAcCCMATPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YpOBHA K Jpyromy, BBIIONHSSA (YHKIIMU OOBSCHEHUS W MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEN MPAKTHUYECKOTO MPUMEHEHUS WU IMOJYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IPEACTABIEHUA O XMMHUYECKON COCTABIISIIOLICH HAYYHOM KapTHUHBI MUpa B JIOTUKE
€€ CHUCTEMHOW NPUPOABI, LIEHHOCTHOTO OTHOIICHUS K HAy4HOMY 3HAaHHIO U
METOAaM TMO3HaHUS B Hayke. M3ydeHue XuMHM MPOUCXOAUT C IMPUBICUYCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buonorus. 5-7 xmacce» u «Pusuka. 7 Kaacey.

[Ipy wu3yyeHUH XUMHHM MPOUCXOAUT (GOPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKAa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUW — BaKHEUIIMX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, Ss3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEILHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opmupoBaHHE HHTENJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HampaBIEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIICHHE
O0y4aroumxcss K CaMOCTOSTENbHON MO3HABaTEIbHON JESTENbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHue ycloBUM, CIOCOOCTBYIONIMX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITA PAa3HOOOPA3HOM MEATEIBLHOCTH, MO3HAHHUS M CAMOMNO3HAHUS, KIIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLHI), UMEIOIMINX YHUBEPCAIILHOE 3HAYECHHE IS
pa3NUYHBIX BUIOB JESATEIbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKpYXaroUIero MHpa, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYEHHbIE MPU H3YYECHUU
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW XKHU3HU MU
TPYLOBOM NEATEIBLHOCTH;

— (dopMHpoBaHHWE y OOyYalolIUMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY W TPYAOBOW JEATEIBHOCTH B IEISAX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQHIIL U HAMPaBICHHOCTH AAbHEHIIEro
o0yJeHus.

OOmee 4YUCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3eieHus: CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAasE AaTOMHas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@uU3NYECKUE U XUMHUYECKUE SABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIO0M, MpaBmwiiaMu pabOThI B JIaOOpaTOpuu U
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMs BOJIbI) U XUMHYECKUX (FOpEHHE CBEYHU, MPOKAIUBAHHE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJICHHWE W  ONHCaHUE  PE3YJIbTaTOB  IMPOBEJACHHS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BerecTBO. Haxokmenue kuciaopoma B mpupoje, (U3NYECKHEe W XUMUYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdexkT XUMHUYECKOM peakuuu, TEPMOXHMMHUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3NYECKHE U XUMHUYECKHE CBOWCTBA, TMPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpE. XUMHUUECKHE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpasyrome (OCHOBHBIC, KHCIOTHBIE, aM{OTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHOBaHuU. PU3MUYECKHE W XUMUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coseil. @u3nyecknue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJCICTBUAS BEIIECTB C KHCIOPOJAOM H YCJIOBUSL BO3HUKHOBEHHS U
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MacCOBOM JI0JIEW PACTBOPEHHOT'O BELIECTBA, B3AMMOJIEMCTBUE BOJAbI C METAJUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

Ilepnognuecknii 3akoH u Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMENbHBIE METAJLIbL,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepmonnueckon cucremel xumudeckux annemeHToB JI. . Menneneesa. [lepuonsl
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DiekTponbl. CTpoeHHe
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBajieHTHast (mojsipHass W HENOJSIpHAsi)  CBA3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3loB BELIECTB METAIUIOB W HEMETAJUIOB, B3aMMOJACHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanusi MEXNpEeIMETHBIX CBSA3CH MPU M3YYEHUM XHUMHUHM B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0mue ecTeCTBEHHO-HAaYYHbIC MOHSTHS: HAy4YHBIM (PakT, rUnoTe3a, TEopus,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJMOAKTUBHOCTD, MOJIEKYJIA, JJICKTPUUECKUAN 3apsi, BEUIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHL.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCIMHEHUH B COOTBETCTBHU C IIOJOXKEHUEM »3JIEMEHTOB B Ilepromgmueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIUHU BEIIECTB, MO TEIIoBOMY 3¢ ¢deKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsitue o ckopoctH Xumudeckol peakuuu. IloHAaTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEILHBIC  PEaKIIMU,  JJICKTPOHHBIM  OajlaHC
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Kartnonsl, anHnonsl. MexaHn3M AHCCOLMAIMM BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
NOJIHBIE W COKpAlIEHHbIE WOHHBIE ypaBHEHUsA peakuuid. CBOICTBa KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa M ajmMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXKHO  HMCHOJB30BAHUE BHJACO MaTEpUATIOB), MPOBEICHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pas3iokKEHUs, COCAUHEHHUS), pacllO3HABAHUE HEOPraHUYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne W (U3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHM3M 4YeJoBeKa. BakHeWlne XJIOpuabl U HX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjacca KUCIOT M creuurduueckue). XUMUYECKUE PEAKIUH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKaloIled Cpelbl COCIAUHEHUSIMU Cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xxumuueckue cpoiicta. Kpyrosopor azora B npupoje. AMMHaK, ero
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME KaKk MPEICTaBUTENsl Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE JOXIHW, 3arpsA3HEHHE BO3JyXa, MOuUBbl M BOJOEMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 3eMeHToB IVA-rpynmnel. OcoOEHHOCTH CTPOECHHMS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIE OPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KadecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, 3TaHOJI, INIUIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YeNOBeKa. MarepuaabHOE€ €IWHCTBO OPraHMYEeCKHX W
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BakHelIe CTpOuTENbHbIE MaTepualbl: Kepamuka,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCJIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0pasiamMu XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJIEHHE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHON CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHON peakIui Ha Cynbdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
cobupanue, pacrno3HaBaHWE W H3YYCHHE CBOWCTB aMMHaKa, TIPOBEICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTAUTMYECKUX PemETOK anmasza, rpaduta, QyliepeHa, O3HAKOMIICHUE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OOmrast XxapakTeprucTUKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHU MetaioB. @U3nyeckne U XUMUYECKHE CBOWCTBA MeTayuioB. OOmue
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

IIlenounsle MeTambl: mojiokeHUe B llepuonnyeckoil cucreMe XMMUYECKUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuid W KaJbLMWA: MOJOKEHHUE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BO/IBI U CITOCOOKI €€ YCTpaHEeHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuoanyeckoir cuctemMe XUMAYECKUX DIEMEHTOB /.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMd METAUIOB W CIUIABOB, HUX (DU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAaHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS KEJIE€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKCAHUE MPOIECCOB OKPAIIUBAHUS
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKPYKaK0IIaA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpanus BemiectB, aanee — [1J1K). Ponb xumuu B pelieHuu 3KOJIOTHYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBIISIETCSI  4Y€pe3 HCIHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KiIaccuukanus, TMepUOJUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUH 3apsiji, MPOBOJHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEIbHOCTA B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImgHOCTHBIE  pe3yNbTAaThl  OTPAXAIOT  T'OTOBHOCTh  OOYYarOIIuXcCs
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILIEHUS! K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM W JAPYrUX  BUJAX
NEeSATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM AESATEIBHOCTH IPH
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEACHUE M TIOCTYNIKM CBOMX TOBAapUIIEH C MO3ULHU
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKA M COCTABJISIONIME
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMH CpPEICTBAMHU HH()OPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JTaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIIOJIEHUsT TIPaBWJI  OE30MacHOCTH TPH  OOpalleHu:u C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCHOHAITBHON NEATETLHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble MPU MU3YYCHUH XUMUH, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBINIICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEIHLHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
IPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JPYyroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAy4YHOU KapTHHE MHpA, U YHUBEpCAIbHbIC yueOHbIEe ACHCTBUS (ITO3HABATEIbHbIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH U1l KIACCHU(UKAIMK XUMUYECKUX BEIIECTB M XMMHUYECKUX DPEaKITUH,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIpOlLeCCe TMO3HAHUA TOHATUS (MpEeaMETHbIE U
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3y4aEMbIX IIpOLieccax U sIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIEA0BAHUSA, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypchl HHTepHETa), KPUTUYECKU OIICHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TIO3HABATEIBHBIX 3a/1ad OMPEACIEHHOTO THIA, TPUOOPETEHNE OIbITa B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBATh pelllaeMble 3aJaull HECJIOXKHBIMU CXEMaMH, JAuarpaMMami,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa M TPAHCIOPTa Ha COCTOSTHUE OKPYXKAIOLIEH MNpUPOAHON
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TOJNYYCHHBIE  PE3yNbTaThl  MMO3HABATEIbHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUS Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JICWCTBUHM, ONpEIEICHHEe KPUTEPHEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U IMPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOW (denepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BHIBl JACITEIBHOCTH II0 TOJYYEHHIO HOBOI'O 3HAHHUA, €r0
UHTEpIpEeTaluy, NpeoOpa30BaHUI0 U TNPUMEHEHHIO B pPa3IMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX.

K koHiy oOyueHus B 8 ki1acce npeiMeTHble pe3ysbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YUaAIOIINUXCS YMEHUI:

e pacKpbIBaThb CMBICJI OCHOBHBIX XHUMHWYECKUX IOHSATHMH: aTOM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMUYECKasi pPeaklMs, KIACCU(pHUKALUS PEaKIHil: peakuu
COCIMHEHUs, PEAaKLUNU pPa3lokKEHUSA, PEAKLUUU 3aMELICHUs, pPEeaKLUuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToMa, SJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOUTallb, pPaguycC
aToOMa, XMMHUYECKasl CBSA3b, MOJSIPHASA W HENOJISIpHAs KOBAJIEHTHAsl CBS3b,
WOHHAs CBf3b, MOH, KaTHOH, aHMOH, PacTBOpP, MAcCOBas JOJIsI BEIIECTBA
(mpoLIeHTHAs! KOHIIEHTpalMsl) B pacTBOPE;

e WJUIIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XHMHUYECKMX TOHATHH U
IPUMEHSATH 3TU MOHSATHS IIPY ONMCAHUM BELIECTB U UX NPEBPALLCHUM;

e HCIOJNb30BaTh XHMMHUYECKYIO CHUMBOJIMKY JJI COCTaBlieHUs (opmys
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e OIpEAENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX,
CTENEeHb  OKUCJEHUS  3JEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCY COEOWHEHUN I10
dopmynam, BHJI XHMHYECKOM CBA3M (KOBAJIECHTHass M HOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBAaTh ITOHUMAHHUE IIEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MoJiokeHHs B Ilepmonnueckoil cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJSIDHOTO YYEHHs, 3aKOHa ABOraapo;

e ONUCBHIBAaTHh M XapakTepu3oBaTh TadIMuHyl0 (opmy Ilepuonnueckon
CUCTEMBl XUMHUYECKHX DJJIEMEHTOB: pa3iudaTb I[OHATHS  «TJaBHas
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OonblIME TEPUONbI, COOTHOCUTh OOO3HAUYEHHUS, KOTOpPhIE HMEIOTCS B
tabmuue «llepuonuueckass cucrema xumuyeckux saementoB JI. W
MeHnpneneeBa» C YHCIOBBIMHA XAapPAKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sAapa, 00Iee YUCIO SJIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XMMHUYECKHMX TpPEBpaIlEHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW pEaKIuu;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METOMbI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
PacCno3HABAaHUIO PACTBOPOB WIENIOYEH U KUCIOT C OMOIIBIO MHIUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

PacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TIOHATHH: XUMHYCCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JTUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKAsI CBS3b (KOBAJICHTHAsi, MOHHAas,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHS MPU OMUCAHUU BEIIECTB U UX MPEBPaICHHII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PAacTBOpaX HEOPraHMYECKUX COCIUHEHUH, THUIl KPUCTATUIMUECKOU
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «aBHas noArpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefieleHue MX 10 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKIuu (10 YUCIY M COCTaBY Y4YaCTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpuMepaMHi MOJEKYJSIPHBIX M HOHHBIX YPAaBHEHMH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TEHETHUYECKOM CBA3M MEXKY BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHHUS XHMHYCCKHX IIPEBpaIllcHUH B pPa3IuIHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
110 YPAaBHEHUIO XUMUYECKOU PEAKIIUU;

coOJIFO1aTh MpaBWiIa  TMOJIb30BAHUA  XHUMHUYECKOU MOCyJIOl |
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKUUSIMA TO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEMICCTB (AaMMHAaKa U yIIIEKHCIIOTO rasa);

MPOBOJIUTh ~ PEAKIMU,  MOJITBEPXKIAIOIINE  KAYECTBEHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3€d — JJII M3Y4YCHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBO yacoB
Ne HaumeHoBaHue pa3aesioB u DJIeKTPOHHBIE (LM poBbIe)
KonTpoabubie IMpakTnuyeckue
n/n TeM MPOrpaMMblI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
XuMus — BaxkHas 00J1aCTh
1.1 GCTeCTBogHaHVm . 5 2 https://m.edso0.ru/YNVJIX660G
MPaKTUYECKOMN JAeATEIbHOCTU
yenoBeKa
B
1.2 CHICCTBA T XHMIHCCIHE 15 1 https://m.edsoo.ru/ONNXR1VFO
peakuuu
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
B .K N
2.1 O3AYx. THCIOPOLL. TL0HATHE 6 https://m.eds00.ru/D5BORTY30
00 okcuaax
Bonopon. Ilonsartue o
2.2 8 1 https://m.eds00.ru/5D61JZ6PS
KHCIIOTaX U COJISIX
Bopna. P Nl 0
2.3 08, TaCIBOPHL. 1OHATHE O 5 1 1 https://m.edso0.ru/M1315KJBM
OCHOBAHMSIX
0)
2.4 CHOBHBIE [T1ACCh! . 11 1 1 https://m.eds00.ru/0TSASMOWT
HEOPraHWYECKUX COCTMHEHUM
Htoro no pazaeny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[Tepuoguueckuii 3aK0H U
Ilepuonnyeckas cucrema

3.1 XUMUYECKuX 31emMeHToB [[. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. Ctpoenue
aToMa
XuMHYECKasi CBSA3b.
3.2 OKHUCIUTETBHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTaHOBHUTEIIbHBIC PEAKIIUU
Hroro mo pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edso0.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KUIIACC

KosauyecrBo yacos
HaunmeHoBaHue pa3iesioB H TeM yieKTpOHHbIE (LU POBbLIE)
Ne i/m Kourpoabhbie | TIpakrudyeckue
NMpoOrpaMMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO H XMMHUYECKHE PeaKIMH
[ToBTOpEHUE U yriybiieHue 3HAaHU I
1.1 P Y 5 1 https://m.eds00.(W/EQETUT35Z
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca
OCHOBHbIE 3aKOHOMEPHOC ec
1.2 " BHUH KOHOMEPHOCTH XHMHUHCCKHIX 4 https://m.edsoo.ru/AFN4LWG7U
peaxiui
DNEeKTPOIUTUYECKAs! U CCOLIUALUS.
1.3 P A Hat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKHE PEAKIIMU B paCTBOPAX
Uroro no pazneny 17
Pa3znen 2. HemeTa/JIbl M X COeTUHEHHUS
OO6m1as xapakTepuCcTHKa €CcK
2.1 T XAPARTCPHOTHI XUMHECKIX 4 1 https://m.edsoo.ru/ZTN1F700I
aneMmeHToB VIIA-rpynmel. ['anorens
OO0mast XxapaKTepuCTHKAa XUMUY eCKIX
2.2 sanemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUS
OO61mas XxapakTepUCTUKa XMMHYECKUX
2.3 anemenToB VA-rpynmnsl. A3ot, pocdop u 7 1 https://m.edso0.ru/VOXDOUX2S
WX COCIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 https://m.edsoo.ru/JPJ200VJIX
KPEMHUI U UX COCTUHEHUS
Wroro 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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

3.1 OO0111e CBOMCTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxxueiinie MeTanisl U UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazneny 20
Pa3znen 4. Xumus u okpyskamomas cpeaa
B
41 CHICCTRA 1 MATCPHAIIBT B KHIHH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJIoBeKa
Htoro no pazgeny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYS5RY75R9
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecTBo yacos
Ne Hdara DJIeKTPOHHBIEe HU(poBbIE
Tema ypoka Konrtpoabubie | IIpakTHyeckue
n/n Bcero u3ydyeHusi | 00pa3oBaTebHBbIE PeCyPChI
padoThI padoThbI
[Ipenmer xumuu. Ponb xumun B
1 ’KM3HU YenoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIeCTBa
I1
2 OIIITHE O METOAAR TOSHATI B 1 https://m.edsoo.ru/9ZJAEW050
XUMUHU
[TpaxkTueckas padora Ne 1
I1 0 0
3 «'PapiLIa paboThl B Jabopatopiit 1 https://m.eds0o.ru/L SEW4353D
U IpuéMbl 00palleHus ¢
1abopaTOPHBIM 000PYIOBAHUEM
q .
4 HCTBIC BELIECTRA 1 eMec . 1 https://m.edsoo.ru/6 TME21FW8
Crioco0OsI pa3zenieHus: cMece
[TpaxkTuueckas pabota Ne 2
5 «Paznenenue cmecei (Ha mpumepe 1 https://m.edso0.ru/K3LS5MCRY
OYHUCTKH MIOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHE 3JIeMEHTHI. 3HAKU
7 (CHMBOJIBI) XUMUYECKHX 1 https://m.edsoo.ru/AH3DADNAX
HIIEMEHTOB
[TpocTblie U ClIOKHBIE BEIIECTBA https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edso0.ru/IMOBJ3QZ5
3
10 KON TIOCTOARCTE COCTARA 1 hitps://m.eds00.ru/IMCAIEFX6

BEIIECTB. XUMHUYecKas Gopmya.



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

BanentHOoCTh aTOMOB
XAMHUYECKUX 3JIEMEHTOB

11

OTHOCUTENbHAS aTOMHAs Macca.
OTHOCHTENBHAS MOJIEKYJISIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBast 10JIs1 XUMHYECKOT O
3JIEMEHTA B COEIUHEHNU

https://m.edsoo.ru/GHV580MVE

13

KonmnuectBo Bemecrsa. Moinb.
MognsipHast Macca

https://m.edsoo.ru/368UNL5Y?2

14

dusnueckue ¥ XUMHAYECKUE
ABJCHUS. XUMHUYECKAs PEAKLIHS

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku 1 ycJIOBUS TPOTEKAHUS
XUMHUYECKUX PEaAKIUM

https://m.edsoo.ru/N6DVNJIKQ5

16

3aKOH COXpaHEHUS MaCChl
BELIECTB. XMMUYECKHUE YPABHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brruncnenns KonuuecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUAM
XUMHUYECKUX PEAKLINI

https://m.edsoo.ru/LUY9QU3EQE

18

Krnaccuukanus XuMu4aeckux
peakuuii (CoeTMHEeHHUs,
pa3IoXKeHusl, 3aMeIIeHUS,
obmeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — yUY€HBII1-
sHuMKnoneaucr. O0oo0eHue u
cucTeMaTu3anusa 3HaHUuu

https://m.edsoo.ru/P1IWARH3AB

20

Konrponbsnas pabora Nel o reme
«B C€IeCTBa U XUMHNYECKHUE
peakuun»

https://m.edsoo.ru/ON62SNERU



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

21

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — sneMeHT u
npocroe BemuecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

OusnuecKre 1 XUMHYECKHE
CBOMCTBa KHCIIOpo/ia (peakuuu
OKHCJIeHUs1, Toperue). [TonsTre
00 okcumax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco6bl oJIydeHus: KUCaopoaa
B J1ab0OpaTopUu U
IPOMBIIITIEHHOCTH. [IpuMenenne
KUCIIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3(hHeKT XUMHIECKOM
pEaKIuy, MOHATHE O
TEPMOXHUMUYECKOM YPaBHCHUH,
9K30- ¥ SHJAOTECPMHUYECKUX
peaKIusx

https://m.edsoo.ru/PNMKJZHKX

25

TonnuBo (HepTh, yroib U METaH).
3arpsi3HEeHHE BO3/1yXa, CIIOCOOBI
€ro NpeJoTBPAICHHS

https://m.edsoo.ru/USNY5UUW?2

26

[TpakTuueckas padora Ne 3 mo
teme «llomyuenue u cobupanue
KHCIIOPO/1a, U3YUYEHHUE €ro
CBOMCTB»

https://m.edso0.ru/5516 UHX3R

27

Bonopox — 351eMeHT u mpocToe
BeniectBo. Haxoxnenue B
npupoje

https://m.edsoo.ru/WD392ACWB

28

duznueckre U XUMHUYECKUe
cBoricTBa Bogopoa. [Ipumenenne
BOZIOpOJa

https://m.edso00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
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

29

IToHsiTHE O KUCIIOTAX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI OJIYYCHHS BOIOPO/Ia B
nabopatopuu

https://m.edso00.ru/C9TO9UCIP

31

[TpakTnueckas padorta Ne 4 mo
teme «Ilomyuenue u cobupanue
BOJOPOAA, U3YYEHHE ETO
CBOMCTB»

https://m.edso00.ru/SSSWAX33K

32

MoutsipHbIii 00BEM ra30B. 3aKOH
ABorazipo

https://m.edso00.ru/M3KS0O10DQ

33

Brruncnennst o00bEMa, KOIMYECTBA
BEIIECTBA T'a3a MO €ro N3BECTHOMY
KOJ'II/I'-IGCTBy Be€IieCTBa NJIN
00BéMY

https://m.edso0.ru/MXGOY304M

34

Brrancienns 0056MOB T'a30B 110
YpaBHEHHIO peaKlUi Ha OCHOBE
3aKOHa OOBEMHBIX OTHOIIEHUH
rasoB

https://m.edsoo0.ru/9TQ8AXABY

35

dusnueckue U XUMHYECKHUE
CBOMCTBA BOJBI

https://m.edsoo.ru/7TAOGFZK4R

36

CocraB ocuoBanuii. [Iorsatue 06
WHJIMKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bopa xak pacTBOpUTENb.
HaCBIH_[eHHBIe 1 HCHaCBhIIIICHHBIC
pactBOpbl. MaccoBas 1o
BEIIECTBA B pacTBOpe

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTuueckas padota Ne 5 mo
teme «IIpuroToBienre pacTBOpoB
C onpenenéHHON MaccoBOM gonei

https://m.edsoo.ru/WXUKPAUQOA



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
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

pacTBOPEHHOTO BEMIECTBAY

39

KonTponbHas padora Ne2 o teme
«Kucnopoa. Bonopoa. Bona»

https://m.edsoo.ru/JM7935DRY

40

OKCHJIBI: COCTaB, KJIacCH(pHUKAIIHS,
HOMEHKJIATypa

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

41

[Tonmy4ueHne U XUMUYECKHE
CBOMCTBA KUCJIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCUIOB

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

42

OCHOBaHHS: COCTAaB,
KJIacCH (pUKaIvs, HOMEHKIATypa

https://m.edsoo.ru/5U397HUSC

43

[Tonyuenue u XumMu4eckKue
CBOMCTBAa OCHOBaHUH

https://m.edso0.ru/GD9A28ROE

44

Kwucaotsr: cocTas,
KJIaccH (puKanus, HOMEHKIATypa

https://m.edsoo.ru/Q6U4WEBK7

45

ITonmyyenue U XuMHu4ecKue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpeaHue): HOMEHKIIATypa,
CIOCOOBI MOJTYYCHHS, XUMHUCCKUEC
CBOVICTBa

https://m.edsoo.ru/JSNUIM9TJ

47

[TpaxkTueckas padora Ne 6.
Perienue sxcriepuMeHTalIbHBIX
3a71a4 110 TeMe «OCHOBHBIC
KJIACChl HEOPraHUYECKUX
COETUHEHUN

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

48

FGHGTI/ILIGCKaSI CBA3b MG)KI[y
KJIACCAMU HEOPraHUYECKUX
COEUHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHNE U CUCTEMATH3ALU

https://m.edsoo.ru/STBUOEEYN



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
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUHI

50

KontponbHas pa6ota Ne3 mo teme
"OCHOBHBIE KJIaCCHI
HEOPraHMYECKUX COCTUHEHMIT"

https://m.edsoo.ru/AFA7IDULD

o1

IlepBble MONBITKH

KJIacCH (PUKAITIH XUMUYECKAX
aneMeHToB. [onsaTHe 0 rpynmax
CXOIHBIX IEMEHTOB

https://m.edsoo.ru/C0V3CC214

52

[Tepuonnueckuii 3aK0oH U
[Tepuoanyeckas cucrema
XUMHUYECKHUX 3JieMeHToB /1. H.
Menpeineena

https://m.edsoo.ru/X9F1NR3U8

53

ITeproapl, rpymIibl, TOArPYIIIEL

https://m.edsoo.ru/NOMWWJIRXN

o4

Crpoenune atomoB. CocraB
aTOMHBIX saep. M30Tomnbl

https://m.edsoo.ru/IMUDOMR5H

55

CrpoeHue 3JIeKTPOHHBIX
000JI09€K aTOMOB 3JIEMEHTOB
Ilepuognyeckoi cucrems! . 1.
Menneneesa

https://m.edso0.ru/T95YNV8B2

56

XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTa I10 €0 MOJIOKEHUIO B
[Tepuonnueckoint cucreme /1. U.
MenpeineeBa

https://m.edsoo.ru/Y1P040OMDX

57

3nauenue [lepuonuueckoro
3aKOHA JUISl Pa3BUTUS HAYKH U
npaktuku. [{. 1. MenneneeB —
YUEHBIN, MEAAror U TPaKIaHUH

https://m.edso0.ru/SZD8XEQOP

58

Pe3epBHbIii ypok. O6001IeHUE T

https://m.edsoo.ru/ZCQTRPO8Y



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
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

CHUCTEMaTH3alusl 3HAHUH /
Bceepoccuiickas npoBepoyHas
pabota

Kontponpsnas pabora Ned mo teme
«CTtpoenue aroma. XuMU4ecKas

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccutickas
mpoBepovHas pabora

60 DTIEKTPOOTPHIATELHOCT, ATOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHNYCCKHUX DIJICMCHTOB

61 HonHas xuMuyeckas CBsA3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBAIICHTHA HOMpHAL 1 https://m.edsoo.ru/EOL3IMT2AE
XUMHNYCCKAsAa CBA3b
K

63 OBAIICHTHA HEMOpHAs 1 https://m.edsoo.ru/9YVR3FUXI
XUMHNYCCKas CBA3b

64 CrerneHp OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
o) -

65 KHCITEIRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

66 OKUCIIUTEN U BOCCTAHOBUTEHA 1 https://m.edsoo0.ru/QPS46Z5PU
Pe3epBHbIii ypok. O000ImIEHUE T

67 CHCTEMATHSAMHA SHARMIH L0 TEME 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenue atoMa. XuMHUYeCcKas
CBA3b»
P i . 00600

68 C3CPBHBI YPOK © iueHHe 1 1 https://m.edsoo.ru/7DNRBZ948
cucremMaTtulanus 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHUH

JJIeKTPOHHBIe HUu(poBbIE
oOpa3oBaTe/bHbIC PeCypchl

Ilepnoanyeckuii 3aK0H.
Ilepnonnyeckas cucrema
XUMHYECKHUX 3JIeMeHToB JI. H.
Menneneesa

https://m.edsoo.ru/ECRKA9OAY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XMMHUYECKHX 3JIEMEHTOB
MEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccuduxanus u
HOMEHKJIaTypa HEOPraHUYECKUX
BEILIECTB

https://m.edsoo.ru/WTO1WRA20Q

Buasl XuMHu4eckoii CBSI3H U TUITBI
KPUCTAJUTMYECKUX PEIIETOK

https://m.edsoo.ru/UI4Y5CFRV

KontponbeHas pabora Nel no
teme «IIoBTOpenue u
yriayOieHne 3HaHuH OCHOBHBIX
paszeloB Kypca 8 Kiacca»

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XuMu4ecKux
pEaKIHii O Pa3IuIHBIM
MpU3HAKaM

https://m.edsoo.ru/ X8 XAET7E2J

ITonsiTre o ckopocTn
XuMu4eckon peakuuu. [lonatue
0 TOMOT'€HHBIX U F€TEPOreHHbIX
peakuuax

https://m.edsoo.ru/6VLXCYY7N



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

[TonaTre 0 XuMHYECKOM
paBHoBecuu. DakTopsbl,
BJIASIFOLLME HA CKOPOCTh
XUMHUYECKON peaKUy U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHUS

https://m.edsoo.ru/HAFH7NZNM

OKHUCIUTETHLHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIUH

https://m.edso00.ru/648V11026

10

Teopus 31eKTPOIUTUIECKON
nucconuanuu. CuibHble U
cy1a0ble AIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNonnble ypaBHEHUS peakiui

https://m.edsoo.ru/\VN2SBIN1R

12

XUMHudecKre CBOMCTBA KHUCIIOT B
OCHOBaHHI B CBETE
npeacTaBiIeHUN 00
AIEKTPOIUTUYECKOM
JMCCOILTHAITAHN

https://m.edsoo.ru/8HH81YVXI

13

XUMHUECKHEe CBOMCTBA COJICH B
CBETE MPENICTABJICHUI 00
AIEKTPOIIU TUYECKOU
JMCCOLTHAITN

https://m.edsoo.ru/ETD5QTS4G

14

[Tonsatre o rugposmse conei

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHNE U CUCTEMAaTH3aLH
3HaHUM

https://m.edsoo.ru/FEEIZRMBG

16

[TpaxkTueckas padora Ne 1.
«Pemenne OKCIICPUMCHTAJIbHBIX
3a7ad»

https://m.edsoo.ru/7VXTFHJT4

17

KontponsHas pabora Ne2 mo

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
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

TeMe «DIEKTPOTUTUYECKAS
AUccolanusg. XUMHUYECKUE
pEaKkIuu B pacTBOpPax»

18

OO61mas xapakTepucTuKa
raJIoreHOB. XMMUUCSCKHE
CBOICTBa Ha IPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBoaopon. ComnsiHas
KHCJI0Ta, XUMHUYCCKUEC CBOﬁCTBa,
[OIy4YEeHUE, IPUMEHEHNE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTuueckas padora Ne 2 1o
teme «llosyueHnue consitHoOM
KHUCJIOThI, U3yUYEHUE €€ CBOMCTB

https://m.edsoo.ru/PVEXIYWEG

21

Brruncnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHToB JaH B
U30BITKE

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

22

OO6m1as xapakTepuCcTHKa
aneMeHToB VIA-rpymnmbl

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

23

AJIoTporHbie MOAU(PHUKALIUN
cepbl. Haxoxaenue cepsl u €€
COEIMHEHUI B IPUPOJIE.
XUMHUYECKHE CBOICTBA CEPBI

https://m.edsoo.ru/CX10EUSPO

24

CepoBoa0po/1, CTpOEHUE,
(buznYecKre 1 XUMUYECKUE
CBOMCTBa

https://m.edsoo.ru/ECGX2B40W

25

Oxkcunpl cepsl. CepHas KMCIIOTA,
¢u3nyeckre U XUMHYECKH e
CBOICTBA, IPUMEHEHHNE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
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

26

XUMHUYECKHE PEaKIUH, JIeKAILIUE
B OCHOBE IPOMBIILIEHHOT O
crocoba MmoydeHus: CEpHOM
KHUCIIOTBI. XUMHUYECKOE
3arps3HEHUE OKPYXKaroLIeH
CpeZbl COETUHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brrancienme MaccoBOi 10U
BBIXOJIa MPOJYKTA PEAKIIUU

https://m.edsoo.ru/HSJE186WN

28

OO61mas xapakTepuCcTUKa
aneMeHToB VA-rpynnsl. A30T,
pacrpocTpaHeHHe B IPUPO/IE,
bu3nyecKre U XUMHYECKHEe
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMHaK, ero (pu3n4ecKue u
XUMHYECKHE CBOMCTBA,
MOJIyYeHHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYE5SF13

30

[TpakTnueckas padota Ne 3 mo
teme «llosyaeHne ammuaxa,
M3yUYEHHUE ETO CBOWCTBY»

https://m.edsoo.ru/JORP64IFJ

31

A30THas KHCIIoTa, e
(buznUecKre 1 XUMUYECKUE
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3oBaHne HUTPATOB U
COJIEM aMMOHHSI B KAYECTBE
MUHEPaIbHBIX yIOOPEHUA.
XUMHUYECKOE 3arpsI3HEHUE
OKpY>KaroIlen Cpeibl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxeup pocdopa (V) u

https://m.edsoo.ru/GDQJSO3WP



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
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

docdopHas kucora,
bu3HYeCcKre 1 XUMUYECKUE
CBOICTBA, ITOJIy4CHUE

34

Hcnons3oBanue gpocdaton B
Ka4eCTBE MUHEPATbHBIX
ynoopeHuii. 3arpsi3HeHne
NpUpPOIHOI cpensl hochaTamu

https://m.edsoo.ru/lUAZ3HUG5V

35

VYruepon, pacupocTpaHeHue B
npupoae, Gu3nyecKue u
XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepona, ux
¢bu3nyeckre U XUMHYECKHe
CBOICTBA. DKOJIOTMUECKHE
PO0JIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa (1V)

https://m.edsoo0.ru/OXQAPGNCF

37

VYroapHast KUCJIOTA U €€ COJI

https://m.edsoo.ru/OHQHDGIPA

38

[TpakTuueckas padorta Ne 4 mo
teme "[losrydeHne yriekucioro
ra3a. KauectBeHHas peakuus Ha
KapOoHaT-uoH"

https://m.edsoo.ru/G2HZXQGCS8

39

ITepBoHavasibHBIE TOHATHS 00
OpPraHUYECKUX BEIECTBaX KaK O
COCIMHEHMX yriIepoa

https://m.edso0.ru/30T12109Z

40

erMHI/Iﬁ H €ro COCAMHCHUA

https://m.edsoo.ru/75JXNHO0I18

41

[TpaxkTnueckas padorta Ne 5.
PCHIGHI/IC BKCHCpHMGHTaHBHHX
3a71a4 1o TeMe «Baxkueitmme
HEMETAJUIbI U UX COCOAUHCHUA»

https://m.edsoo.ru/O7ESDOD7Z



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
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KontponbsHas pabora Ne3 no
TeMe «BakHellme HeMeTauIbl U
AX COEIUHEHUSDY

https://m.eds00.ru/S85J9UGH3

43

OO61mas xapakTepucTuKa
XAMHYECKUX dJIEMEHTOB —
MeTaJUIoB. MeTannmdyeckas CBI3b
1 MeTajIndecKas
KpUCTaJJIMYecKas penéTka.
du3znyecKue CBOMCTBA METaJJI0B

https://m.edsoo.ru/ XK1GYPCO1

44

XUMHYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMHUYECKUI
P HANIPSKEHUM METaJlI0B

https://m.edsoo.ru/Z7YRNPAEW

45

OO61ue crrocoObl MOTYYCHHS
MertamnoB. CraBel. Beraucienus
110 YPaBHEHUSM XUMHUYECKHX
pEeaKIuil, eclivi OJIUH U3
pEareHTOB COECPKHUT MPHUMECH

https://m.edso0.ru/G54GDQI2D

46

ITonsiTHiE O KOPPO3UM METAIIIOB

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

47

[IenounbIEe METAIITBI

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

48

OKCI/II[BI U TUAPOKCUABI HATPUA U
Kajiuda

https://m.edsoo0.ru/Q4DX0G3U9

49

[enouHO3EMENBHBIE METAIIIBI —
KaJIbIIUH 1 Maruum

https://m.edsoo.ru/REOCDY0K6

50

Baxxueiimme coeqnHeHUA
KaJIbLIUA

https://m.edso0.ru/CJR96CMZA

o1

O0600111eHIE U CUCTEMATH3AIHS
3HAHUHU

https://m.edsoo.ru/O5PXGGI1BE

52

JKécTKOCTh BOIBI M CITIOCOOEI €€

https://m.edsoo.ru/WVEMBFTTTP



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
https://m.edsoo.ru/WFMBFTTTP

YCTpaHEHHUS

53

[TpakTuueckas padota Ne 6 mo
teMe "JKECTKOCTh BOJIBI U
METO/Ibl €€ ycTpaHeHus"

https://m.edsoo.ru/NF1IROKB8J

o4

ATOMUHUH

https://m.edso00.ru/9ZJ8RD1TV

55

AmoTepHbIe cBOICTBA OKCHIA U

TUIPOKCHIA

https://m.edsoo.ru/NI5KI110J5

56

Kenezo

https://m.edsoo.ru/F20NJR5SR

57

Oxkcuibl, THAPOKCUIBI U COTIH
xene3a (II) u xenesa (I11)

https://m.edsoo.ru/IRTUBLAMP

58

O000I11IIEHNE U CHCTEMATU3AIHS
3HAHUH

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckas pabota Ne 7.
Petienne sxcriepuMeHTalIbHBIX
3a7a4 1o reMe «BakHeumme
METaJJIbl K KX COCAUHCHUS

https://m.edsoo.ru/ZN7G0QSMX

60

Brruncnenus no ypaBHeHHUSIM
XUMHUYECKUX PEaKIUi, ecu
OJIMH M3 PEeareHToB JaH B
M30BITKE UM CONEPIKUT
npumecH. Beraucienus
MacCOBOH JIOJIM BBIXOAA
IPOAYKTa PEaKUU

https://m.edsoo.ru/AYD2HESIY

61

O0001IeHNE U CUCTEMAaTH3aLH
3HaAHUHU

https://m.edso00.ru/B8TOVTKOP

62

KontponbsHas pabora Ned4 no
TeMe «BaxkHelme MeTaibl U
UX COEIUHEHUD»

https://m.edso00.ru/703C804GN



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

BewectBa u Matepuasisl B

63 . 1 https://m.edsoo0.ru/OF132JMTO
IIOBCCIHCBHOU XU3HU YCIIOBCKA

64 XHMquCKoefarpﬂgHeHHe 1 https://m.edso0.ru/SANGYEYQI
OKPYXKAFOTIIEH Cpe/Ibl
P

65 OJIb XHMFHH B pELICHi 1 https://m.eds00.ru/18Q203Y28
9KOJIOTUYECKUX POOIEM
PesepBHbIii ypok. O0o0menue u

66 . 1 https://m.edsoo.ru/DT1BAS5U4
CHUCTEeMaTH3aIus 3HAHUI
PesepBHbiii ypok. O0001mIeHuE U

67 . 1 https://m.edso0.ru/P52TJZNXV
cucreMaTulanus 3HaHUU
PesepBHbIii ypok. O0o01meHue 1

68 N 1 https://m.edso0.ru/TMK36TJZG
cUCTeMaTH3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

[To Teme: «IlepBoHayanbHbIE XUMUYECKUE TTOHATHS»

11

pacKpbpIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHH: aToM,
MOJIEKYJIA, XUMHYECKUM DJIEMEHT, NPOCTOE BEUIECTBO, CIOXKHOE
BEII[ECTBO, CMeECh (OAHOPOAHAS W HEOJHOPOAHAsS), BAJICHTHOCTH,
OTHOCHUTENIbHAsE aTOMHasi W MOJIEKYJIIpHAas Macca, KOJIMYEeCTBO
BEIlIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0JiI XHUMHUYECKOTO
JJIEMEHTa B COCIWHEHHH, MOJIAPHBIA O00BEM, XMMHUYECKas pEaKIus,
KIaccu(pukanus — peaknHii:  peakuu  COCNMHCHWs,  PEaKIuu
pa3NOXKEHMs, pEaKIMU 3aMEIICHUs, peaknuuu OOMEHa, OHK30- U
SHIOTEPMUYECKUE PEAKIIUU, TEIUIOBOW S(PQEeKT peakiuuu, pacTBOp,

MaccoBasi J0Jis BellecTBa (MIPOLIEHTHAs! KOHIIEHTPAIMs) B paCTBOPE

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHSATUN U

MNPUMCHATD 3TH IMOHATHA IIPHU OIMMCAHUN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATb XUMHUUYCCKYIO CHUMBOJIMKY JId COCTABJICHUS d)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKUX peaKLlPIfI

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHHUA, 3aKOHaA

ABorazipo

1.5

OIIpCACIIATD BaJICHTHOCTb aTOMOB 3JICEMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJIaCCU(UIIMPOBATh XUMHUYECKHE pPEaKIMH ([0 YUCIY U COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIECTB, MO TEIIOBOMY 3P PeKTy)

1.7

BBIYUCIATE OTHOCUTCIIBHYHO MOJICKYJEIDHYIO W MOJEIPHYHO MAacCChI

BEIIIECTB




1.8

BBIYUCIATE MACCOBYIO JOJIKO XHUMHUYCCKOI'O 3JICMCHTA I10 Q)OpMYJ'Ie

COCIUHCHUS,

1.9

BBIUHCIIATh MaCCOBYIO JTOJIIO BEILIECTBA B PaCTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYYHbIE METOABI TTO3HAHUS — HAOIIIOJICHHE,
W3MEpEeHHEe,  MOJEIUPOBAHUE,  OKCIEPUMEHT  (pealnbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxxHemume NpEACTABUTCIIN HCOPIraHNYICCKHUX BCUICCTB»

2.1

paCKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX TTOH SITHIA: OKCH I,

KucCjioTa, OCHOBaHHC, COJIb

2.2

onpeACIATh MPUHAAJICKHOCTL BCIIECTB K OHpeHGHéHHOMy KJ1accy

COeAMHEHUH 1o popMyam

2.3

KJ'IaCCI/I(i)I/ILII/II)OBaTB HCOPraHM4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB pa3MYHBIX KJACCOB, MOIATBEPXKAas OMUCAHUE MPHUMEPaMU

MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMI

2.5

IIPpOrHo3upoBaTh CBOICTBaA BEIICCTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH MPOTCKAHHA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIIEOBAaTh IPaBUJaM IOJb30BAaHMS XMMHUYECKOM MOCyIoH U
nmabopaTopHbIM 000pYJOBaHMEM, a TaKXKe IMpaBHJIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO
1a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOJAa M KHUCJIOPOJA), IPUTIOTOBICHUIO
pacTBOPOB € OINPENENEHHOW MAacCOBOM JI0JE€d PACTBOPEHHOTO
BELIECTBA, JIAHUPOBATh U IPOBOANUTH XUMUYECKHE IKCIIEPUMEHTHI 110
pacrio3HaBaHUIO PpACTBOPOB IEJIOYEH M KHUCJIOT C IOMOILIBIO

MHAMKATOPOB (JTakmyc, ¢heHondTanent, METUIIOPAHXK U APYTUe)

2.7

IIPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKOM peakuuu

ITo Teme: «llepmomnueckuii 3akoH u Ilepmogudeckas cucrema
xumuueckux snementoB JI. WM. Mengeneea. CrpoeHue aTOMOB.

Xummaeckast CBsI3b. OKHCINTEIHEHO-BOCCTAHOBUTEIILHEIC PEaKIum»

3.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHWYCCKHUX TOHSATHH: AApO aToMma,
AJIEKTPOHHBIM ClIOM aToma, aToMHas opOuTalb, pajuyc aToma,

XUMHUUYCCKasA CBA3b, ITOJIAPpHAA W HCIOJSIPHAsA KOBAJICHTHAsA CBA3b,




QJICKTPOOTPHULATCIIbBHOCTG, HOHHAdA CBA3b, HWOH, KA4TUOH, 4aHHWOH,

CTCIICHb OKHCIICHUA

3.2

KJIaCCPI(i)I/IIII/IPOBaTI) XUMHNUYECCKUEC 3JICMCHTBI

3.3

ONHCHIBATh M XapakTepu3oBaTh TabmuuHyr (opmy I[lepuommueckoit
CHUCTEMbl XHMHUYECKMX OJJIEMEHTOB: pa3inyaTh IOHATHS «TJaBHAs
noarpynna (Arpymma)» u  «mobouyHas mnoarpynmna (brpymma)y,

«MaJble» U «OONbIIneY I CpuoOabl

3.4

packpeiBaTh cMbicn Ilepmogmueckoro 3akoHa J[.M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE MEPUOINYECKO 3aBUCUMOCTU CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT HX mojokeHuss B [lepuonnueckoit

CUCTEMC

3.5

COOTHOCUTh  OOO3Ha4yeHus, KOTOpble HUMeEKTCS B  Talnuue
«Ilepmognueckass ~ cucrtema  XMUMHYECKMX  dnemeHToB  J[.M.
MeneneeBa» C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XHUMHYECKUX JJIEMEHTOB (COCTaB M 3apsa sjapa, oOmiee 4YHCiIo

AJIEKTPOHOB U PACIPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAcCIATh CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHaprIX

COCOAMHCHUAX

3.7

OTIpEACNSITh BHUJ XUMHUYECKOH CBsI3M (KOBAJICHTHAass W WOHHAs) B

HCOPraHN4ICCKUX COCANHCHUAX

9 KIIACC

Kon
NPoBepsieMoro
pe3yabrara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI 0CHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

IIo Teme: «BeliecTBo U XUMHUUECKas peaKmus»

11

pacKphIBaTh CMBICIT OCHOBHBIX XHMHUYCCKHUX IMOHSATHIA: PacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIHUTHI, DICKTPOJIUTHYECKAsT JIHCCOLUAIUS,
peaKlid HOHHOrO OOMEHa, KaTallM3aTop, XHMHUYECKOe paBHOBECHE,
o0paTuMbIe u HeoOpaTHMbIe peakiuu,
OKHCITUTEIIbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTEITb,
BOCCTAaHOBUTENb, OKHCICHHE W BOCCTAaHOBIICHHE, AJUIOTPOIHS,
aM(pOTEpPHOCTh,  XMMHYECKas  CBSI3b  (KOBaJICHTHAs,  HMOHHas,

MCTaJIJII/I‘IeCKaH), KpucTalJinuecKas peméTKa, CIIJIaBbl, CKOpPOCTb




XUMHYECKOU pCaKuu

1.2

HIUIIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBLIX XHMHWYCECKHUX MMOHATHI H

MMPUMCHSATD 3TH MOHATUSA TP OIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS SJIEKTPOJIUTUYECKOM TUCCOLUAIMU KHUCIIOT,
1ieJIo4ed M COJIEH, TOJIHBIE M COKpall€HHbIE YpPaBHEHHUS PpEaKIUi

HOHHOTO 00OMeHa

1.4

pacKkpbIBaATh CYIMHOCTb OKHUCIIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

MoCPCaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peakuu

Ilo Ttemam: «Hemerambpl U uUX coenuHeHUA» U «MeTauibl U UX

COCOHUHCHMU

2.1

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME U CIIEIU(PUISCKIE XUMUYECKUE
CBOMCTBA TMPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKIAs OMHCAHHUE
MIPUMEPAMH MOJICKYJIIPHBIX M HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX

XUMUYECKUX PEaAKIAMN

2.2

COCTaBJIATh YpPaBHCHUA peaKuHﬁ, MOATBECPKAAOIUNX CYIICCTBOBAHUC

TCHECTUYCCKOM CBSI3HU MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIAaCCOB

2.3

IMPOrHO3UPOBATH CBOIICTBA BCIICCTB B 3aBUCMMOCTU OT UX CTPOCHUA,
BO3MOXHOCTHU MPOTCKAHUSA XUMHYCCKUX npeBpameHI/Iﬁ B pa3JIMYHBIX

YCIIOBUSIX

2.4

ClleIoBaTh NpaBUJIaM  TOJb30BAaHHUS XHMHUYECKOM MOCyInod U
nabopaTopHbIM 000pyJOBaHMEM, a TaK)Ke IMpaBHJIaM OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUHSIMH IO BBIIOJIHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB IO IMOJYYEHUIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOrO ra3a)

2.5

MNpOBOAUTL pPCAKIUH, TMOATBCPKAAOMIUC KAa4YCCTB €HHBIM COCTaB
pa3JMYHbIX BCIICCTB: pacCno3HaBaTb OIBITHBIM HyTéM XJIopuna-,
Opomua, wommna, kKapOonar, docdar, cuamKaT, Ccyiabdar,
T'HAPOKCUAWOHBI, KATHOHbI aMMOHHA, HOHbBI HM3Y4YCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

[To Teme: «Xumus u oKpyxaromas cpeaa»

3.1

pacKpblBaTh  CMBICI OCHOBHBIX XuMHYeckux moHstui: [IJK

BEIICCTBA; KOPPO3HA METAJUIOB

3.2

NPUMCHATL OCHOBHBIC OIICpallun MBICTUTEIIFHOM ACATCIIBHOCTH —




aHaJgM3 ¥ CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aIINIo,
BBISBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUIA  H3Yy4YCHHUS
CBOMCTB BEIIECTB M XHMHUYECKUX pEAKIMH; €CTCCTBEHHOHAyYHBIC
METONbI TO3HAaHUS — HaOII0JAeHNe, W3MEpPEeHUe, MOJECIMPOBAHUE,

HKCIEPUMEHT (peabHbIM 1 MBICIIEHHBIH )




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHBIe XUMHUYECCKUEC ITOHATU A

11

[Ipenmer xumuu. Poiib XMMUM B KHU3HU 4YEIOBEKAa. XUMHUA B CHUCTEME HayK.
Tena m BeniectBa. du3znuecKkue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSHHUE

BCIICCTB

1.2

Iloustue o METOAaX IMO3HaHUA B XUMHUH. Yucteie BCIICCTBA U CMECCH. Croco0b1

paszesieHus cMecen

1.3

ATOMBI M MOJIEKYJIBI. XUMHYECKHE HJIEMEHTbl. CHMBOJBI XUMHUYECKUX

aneMeHTOoB. [IpocTble u cioxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumunueckast popmyra. BaJeHTHOCTP aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocraBa  BemecTB.  OTHOCUTENbHAass  aTOMHas  Macca.
OTtHocuTeNbHas MOJIEKYJIIpHas Macca. MaccoBast 4011 XUMHUYECKOr0 3JIEMEHTa

B COCIMHCHHUH

1.5

KomnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMoOCBSI3b KOJMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IWHUI BemiectBa. Pacuérel mo ¢opmynam

XUMHUYECKUX COCTUHEHUHU

1.6

du3nuecKkre M XUMUYECKHE SBJICHHSA. XUMHUYECKas peaKknuga " eé IMPHU3HAKHU.
3aKkoH COXpaHCHUA MACChl BCUICCTB. XUMHUYECKHE YpaBHCHUA. KJ'IaCCI/I(i)I/IKaL[I/IH

XUMHUYECKUX PeaKIHil (COeANHEHUs, Pa3I0KEHNUs, 3aMeIIeHHs], 00 MEHA)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM TTOCY/ION, C IIPaBUIaMHU
paboTel B JabopaTtopun W npuéMamu oOpamieHuss ¢ JabopaTOPHBIM
0o0OpyZOBaHUEM, H3Y4YCHHE M ONHUcCaHue (U3MUECKHUX CBOWCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOmoaeHue ¢u3nyeckux (IMJIaBJIE€HUE BOCKA,
TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KHTICHHE U KOHJICHCALIUs BOJIbI) H
XUMHYECKUX  (TOpeHHWe  CBEYM, NPOKAJIMBAHWE  MEIHOW  ITPOBOJIOKH,
B3aUMOJICHCTBME MeJla C KHUCIOTOW) SBJIEHUW, HAONIOJAEHHWE U OIHUCAHHE
MPU3HAKOB TPOTCKaHUS XHMHUYECKHX peakiuid (pas3JIoKeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHUCIOTHI C XJOPHAOM Oapusi, paslioKeHUe
ruapokcuna menu(ll) mpu HarpeBaHWU, B3aUMOJICHCTBUE XKeJie3a ¢ paCTBOPOM

comu menu(Il), n3ydenune cnocoOoB paszesieHus cMecei (¢ MOMOIIBI0 MarHuTa,




¢bunpTpoBaHMe, BBHIAPUBAHUE, AUCTUIUIALMKA, XpoMatorpadus), MpPOBENCHHE
OYHMCTKH ITOBAPEHHOM COJM, HAOIIOICHNE U ONKMCaHUE Pe3yIbTaTOB MPOBEICHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXpPAHEHUsI MacChl, CO3JaHUE Mojenen

MOJIeKY1 (IIIapOCTEPIKHEBBIX)

Baxueimme npeacraBuTea HEOPraHMYECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucmopom — 3J€eMEHT UM MpPOCTOE
BemiecTBo. Haxoxxnenue kucimopoia B NMpUpoAe, (PU3NYECKUE U XUMUYECKHE
cBoiictBa (peakiuu ropenusi). Okcuasl. [lpumenenue kucinopona. CrocoObl
MONyYeHHs] KHCIIOpoia B JIabopaTOpuH W TMPOMBIIUIEHHOCTH. KpyroBopor

kuciopoza B npupozae. O30H — amoTponHas MoAupUKaLus KUCIopoaa

2.2

TemioBoi 3ppexT XMMUUECKON peaKkui, TEPMOXUMUUECKHE YPAaBHEHUS, IK30-
U DHI0TEpMUYECKHE peakuuu. TolIuBo: yrojib U MeTaH. 3arps3HeHHue BO31yXa,

yculieHHe MapHUKoBoro 3¢ dekra, pa3pylieHne 030HOBOTO CJIOS

2.3

Bonopon — anemeHT u mpocroe BemecTBo. HaxokeHne Bogopona B HPUPOIE,
¢u3MUecKre W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI TOTyYCHHS.

Kucmaors! u comn

24

MounsipHblil 00bEM ra3zoB. Pacuérel 10 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue CcBoiicTBa BoAbl. Bojga Kak  pacTBOopuTelb.  PacTBOpBIL
HaceliienHble 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTh BEIIECTB B BOJIE.
MaccoBasgs o1 BemiectBa B pacTBope. XHMMHMYECKHE CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B IpuUpoje U B KU3HHU yenoBeka. KpyroBopot
BOABl B Ipupoje. 3arps3HeHHEe NpUPOAHBIX BoA. OxpaHa W OYMCTKa

MIPUPOJIHBIX BOJ

2.6

Knaccuduranus neopranuueckux coeaunenuit. Oxcuabl. Kiaccudukanms
OKCHJOB: cojeoOpa3ytomue (OCHOBHBIE, KHUCJIOTHbIE, aM{(pOTepHbIE) U
HecojieoOpasyromue. HoMmeHnkinaTtypa okcuaoB. PU3MYECKHME M XUMHUYECKUE

CBOICTBa OKCHUOB. HonyquHe OKCHI0B

2.7

OcHoBanus. Kiaccupukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBanuil. du3nueckne U1 XMMHUYECKUE CBOICTBA

ocHoBaHuil. [Tonydenue ocHoBaHUM

2.8

Kucnotel. Knaccudukauuss xucinor. Homenknarypa kuciaor. Ousmdeckue u
XUMUYECKUEe CBOMCTBa KuCHIOT. Psnm aktuBHOcTu MetauioB H.H. Bbekerona.

[Tonyyenue KUcIoT

2.9

Comu. Homenknatypa coneil. dusnyeckne U XUMHYECKHE CBOMCTBA COJICH.

ITonyuenue coneit




2.10

I'enernueckas cBS3b MCXKAY KiIaCCaMM HCOPraHUYCCKUX COeIVHEHUMN

2.11

XVUMHUYECKMM  DKCIIEPUMEHT: Ka4eCTBEHHOE OIPENCICHHE  COAEpKaHUsA
KHUCIOpOoZa B BO3JyXe, IOJydyeHHe, coOupaHHUe, paclio3HaBaHUE U H3y4YEHUE
CBOMCTB KHCJIOpPOJa, HaOIIOeHNE B3aUMOICHCTBUS BELIECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HUKHOBEHMSI U IIPEKPALEHHs TOpeHus (10oKapa), 03HAKOMJIEHHUE C
oOpa3naMd OKCHUJOB M ONUCAaHUE UX CBOMCTB, IOJy4YeHUE, COOMpaHueE,
pacrio3HaBaHHe U HM3Yy4€HHE CBOICTB BOJOpojaa (TOpeHue), B3auMOJeHCTBHE
Bozopoaa ¢ okcugom Meau(Il) (Bo3MoKHO MCMONIB30BaHKE BHIEOMAaTEpHATIOB),
HaOmoeHne oO0pa3loB BEHIECTB KOJWYECTBOM 1 MoOJb, UCCIeOBaHUE
O0COOEHHOCTEH pacTBOpPEHMsI BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM J0JIE€H pacTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBHE BOABI C METAUIAMHU (HATpUEM U KaJIbLIUEM)
(BO3MOXKHO MCHOJIb30BaHUE BHUAEOMATEpPHUAsIOB), OIPEACIECHUE PaCTBOPOB
KUCIOT W IMIellouell ¢ MOMOUIbI0 HWHIMKATOPOB, HCCIeNOBaHHE 00pa3loB
HEOPraHUYECKUX BEIIECTB pPAa3lIWYHBIX KJIAcCOB, HaONOJeHHE HM3MEHEHUs
OKpPacKM MHAMKATOPOB B pacrBopax KHUCIOT M LIeNO0Yel, H3ydyeHHUe
B3auMmonerictBus okcuna Meau(Il) ¢ pacTtBopoM cepHOM KHCIOTBHI, KHUCIOT C
MeTaJUIaMM, PeaKIMil HeUTpaIn3aluu, IoIy4eHe HepaCTBOPUMBIX OCHOBAHUH,
BBITCCHEHHE OJHOI0 MeETajula JPYyrMM W3 pacTBOpa COJIM, pelleHue
JKCIIEPUMEHTAIbHBIX 3aJa4d M0 Teme «BaxHelmme Kiacchl HEOPraHU4EeCKHUX

COEIMHEHUN»

[Tepuoanueckuii 3axkoH U [lepuoauueckas cucTeMa XUMHYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XuMU4ecKasi CBsi3b. OKUCIUTEIBHO -

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKH KIaCCH(PUKALMK XUMHUYECKHX »dJeMeHTOB. I[loHsiTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEIOYHBIE M MICJIOYHO3EMEITbHBIE METaJUIbI,
raJIoTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUJbI U TUAPOKCHUBI

3.2

Ilepnonnuecknii 3akoH. [lepuoanyeckas cucrema XuMHIECKUX 3j1eMeHTOB [ 1.
Menpeneesa. KopoTkonepuoanas u JUTMHHOIIEpU O/IHAS dbopmbl
ITepuonuyeckoit cuctembl xumuueckux 3iemeHToB J[.MI. Menpgeneesa.
[lepuoapl u rpynnbl. @U3HYECKUNA CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB

MIEpUOJa U TPYMNIIbI ATIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTOMHBIX sep. M3oronsl. DnekTponsl. CTpoeHue

NIEKTPOHHBIX 000J04YeK aToMOB NepBbIX 20 XMMHYECKHUX DIIEMEHTOB




[Tepuonnueckoit cucremnl .M. MeHnneneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA 110 ero noJioxkenuto B [lepuognueckoit cucreme JI.1. Menpaeneera

3.4

3aKOHOMEpPHOCTH M3MEHEHHS pajJdyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METaJUIMYECKUX M HEMEeTa/NIMYEeCKUX CBOWCTB IO TpynnaM U Iepuoiam.
3navenue Ilepuonnueckoro 3akonHa u Ilepuoanueckoil cuCTEeMbl XMMHUYECKUX
AJIEMEHTOB JUIA Pa3BUTHSA Hayku W npaktuku. /.M. MenaeneeB — y4€HbId U

rpaxxiaHuH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (moisipHass W HEMOJSIPHAsl)  CBSI3b.

3JICKTpOOTpI/II_IaT€JIBHOCTB XUMHYECKUX 3JIEMEHTOB. MloHHAasI CBSA3b

3.6

Crenenp okuciacHHSI. OKUCINTEILHOBOCCTAHOBUTCILHEIC peaKkuuu. HpOI_IGCCBI

OKMCJIEHUS U BoccTaHOBJIEHUS. OKHUCIUTEIN U BOCCTAHOBUTEIHN

3.7

XUMHUYECKUH HKCIEPUMEHT: H3ydyeHHe O00pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE TMAPOKCHJA LIMHKA C pPacTBOPAMM KHCIOT H
LIeJIOYEH, NPOBEACHUE ONBITOB, UUIIOCTPUPYIOIIUX IPUMEPBl OKHCIHTEIBHO-

BOCCTaHOBUTENBHBIX peakiuil (TOpeHHe, peaKIuu pa3ioKeHHs, COeTUHEHNUS )

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BeHIeCTBO U XUMHUYCCKasd pCaKuus. HOBTOpeHI/Ie

11

[Tepnonnueckuit 3akoH. [lepuoanyeckas cucreMma XUMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB
XUMHWYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJIOB, KaJUsl, KaJbIUs W HX
COCIMHEHU B COOTBETCTBHM C MOJIOKEHHUEM 3JeMeHTOB B llepuogmueckoi

CUCTEMC U CTPOCHUCM NX aTOMOB

1.2

CrpoeHue BemecTBa: BUABI XUMHUYECKOM CBA3M. THIBI KPHUCTAIIIMYECKUX
pEemETOK, 3aBUCMMOCTh CBOWCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BHJIa XUMHUYECKOl cBsi3u. Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYEeCKUX
BEIIECTB (MEKIyHApOIHAasl M TpUBUAJIbHAs1). XUMUYECKHE CBOWCTBA BELIECTB,
OTHOCSIIMXCSI K  Pa3JM4HbIM  KjJaccaM HEOPraHMYeCKMX COEAMHEHMH,

TCHCTHUYCCKAA CBA3b HCOPIraHMYCCKHUX BCUICCTB

1.3

Knaccuukanus XuMHYeCKUX peakuil Mo pa3IuyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YYacTBYIOIIMX B pEAKIUH BELIECTB, MO TEIIOBOMY 3(PQeKTy, o

W3MEHCHUIO CTEIEHEM OKHCICHHUS XUMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




10 Y4aCTHUIO KaTaJII/I3aTOpa). 9K30- u OHAOTCPMHUYCCKUC pe€aKiuu,

TEPMOXUMUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XMMHYECKON pEeaKL U

14

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusax. [lonsTtue o
TOMOT'€HHBIX U F€TepPOreHHBIX peaknusax. [IoHATHe 0 XUMHUYECKOM PaBHOBECHUH.
@DaxkTophl, BIUAIOIME HA CKOPOCTh XHMHUYECKOM pEAKIMM M TIOJOKEHUE

XUMHUYCCKOI'O paBHOBECCHA

1.5

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBII OanaHc
OKMCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocTaBieHHE  ypaBHEHUH
OKHUCJIMUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUA C MCIOJIB30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust AMEKTPOIUTHUECKON OUCCOLMALUU. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Kartnonsl, anHnoHbsl. MexaHU3M AMCCOLMALIMM BELIECTB C Pa3JMYHBIMH BUIAAMU
XuUMH4YecKoil cBsi3u. Ctenens nucconuanuu. CUIbHBIC U CIa0bIe AIIEKTPOJIUTHL
Peakuuu moHHOro oOMeHa. YCIIOBUSI MPOTEKAaHUSI pPeaKlHii MOHHOTO OOMeHa,
MOJIHBIE M COKpalll€HHbIE HMOHHBIC YpaBHeHHUs peakiuii. CBOMCTBAa KHUCIIOT,
OCHOBaHMH U coneil B CBETE€ MPEACTaBICHUN 00 3IEKTPOIUTHYECKON

nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHATHE O TuapOsIN3Ee coneit

1.7

XUMHYECKUU OKCIICPUMCHT: O3HAKOMJICHUE C MOACIKIMU KPUCTAJTTIMYCCKUX
pEmIETOK HEOPraHWYECKUX BEIIECTB — METAJIJIOB M HeMeTawioB (rpaduta u
anMasa), CIOKHBIX BEHISCTB (XJIOpHAA HATPHUA); UCCIEAOBAHHE 3aBUCHUMOCTH
CKOPOCTH XUMHYECKOW pEaKIuu OT BO3IACHCTBHUS pPA3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAHNUE  DJEKTPOINPOBOJAHOCTH  PAcCTBOPOB  BEMIECTB,  Ipoliecca
Jucconuanmmym KUCIOT, H_IGJIO‘-IGI\/'I H colen (BO3MO)KHO HUCITIOJIB30BAHUC
BUICOMAaTEPUAIIOB); TPOBEACHHUE OIBITOB, WJUIIOCTPUPYIONIUX TPH3HAKU
NPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHME OcCallka, BbIIEJICHUE ra3a,
o0Opa3oBaHKE BOJIbI); OIBITOB, WJUTOCTPUPYIOLIMX MPUMEPhl OKHCIMTEIBHO-
BOCCTAHOBUTENbHBIX PEAKIUI (rOpeHue, peakluu pa3iokKeHHs, COCIUHEHNUs);
pacio3HaBaHWe HEOPTaHUICCKUX BEIIECTB C ITOMOIIBI0 KAYECTBCHHBIX PEAKIIHIA

Ha WOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3ada4

Hemeramns! u ux COCAUHCHUA

2.1

OOmiast xapakTepucThka ranoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTerneHn okucieHus. CTpoeHune u PU3NIECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHE CBOWCTBA Ha TIpPUMEpE XJopa
(B3auMozieiicTBHE € MeTaJUlaMM, HeMeTajllaMu, IejoyaMu). XJIOpOBOJOPOI.

ConsHas KHCJI0Ta, XUMHUYCCKHNEC CBOﬁCTBa, MOJYUYCHUC, IPUMCHCHUC. HCP’ICTBHC




XJIopa U XJIOpOBOJOpOAa HA OpraHM3M 4YCJIOBCKA. Baxneiimme XJIOpUuAbl U UX

HaXO0XJICHUE B IPUPOJIC

2.2

O6mas xapaktepuctuka 3jeMeHToB VIA-rpymnmbel. OcoO€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble cTerneHn okucieHus. CTpoeHue u pU3nUecKue CBOICTBA
IPOCTBIX BEIIECTB — KUCIOpPOJAa M Cepbl. AJIJIOTPONHBIE MO (pUKAUU
KHACIOpOAa U cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢usnyeckue W Xxumuueckue cpoiicTBa. OKcuAbl cephl Kak MPeACTaBUTENN
KHUCIOTHBIX OKcuoB. CepHasi KHUCIOTa, PU3UUECKUE M XUMHYECKHE CBOICTBa
(obmme Kak MpencTaBUTENs Kjacca KUCIOT U crnenuduueckue). XUMHUUYECKUe
peakiu, JeXallie B OCHOBE MPOMBILIUIEHHOI'O CIOC00a MOJIydyEeHUs CEpHOU
kucnotel. [Ipumenenue. Conu cepHOM KUCIOTHL, KaueCTBEHHAs peakuus Ha
cynabgaT-uoH. Haxoxnenue cepbl U €€ cCOeqUHEHHM B NpHupoje. XUMHUYECKOe
3arps3HEHUE OKpPYXKaloUIeW Cpelbl COCAMHEHMSIMHM CEPbl (KUCIOTHBIE JOXKIM,

3arpsisHEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 PEIOTBPALLICHUS

2.3

OOmias xapakTepucTuka 3N1eMeHTOB VA-rpynnbl. OcoO0EHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIIEHUs. A30T, pacCIpoCTpaHEHUE B IPUPOJE,
¢busnyeckue U XuMHYeCcKue cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMUaK,
ero gu3nueckue M XUMHUYECKHE CBOWCTBA, MOJydyeHHe W npumeneHue. Comu
aMMOHHUA, MX (QU3NYECKMe U XUMHUYECKHE CBOMCTBa, I PUMEHEHHUE.
KauecTBeHHast peakuysi Ha MOHbI aMMOHUS. A30THasi KUCIOTa, €€ MOJIydeHHUe,
(u3nUeckue W XMMHUUYECKHE CBOMCTBAa (OOmIMe Kak MPEACTAaBHTENs Kjacca
KUCIOT U creuuduyeckue). VMcnonb3oBaHue HUTPATOB M COJEH aMMOHHS B
Ka4eCTBE MUHEPAIBHBIX YAOOpeHHi. XUMHUECKOe 3arps3HEHHE OKpPYKalomen
CpeAbl COEAMHEHMUSIMU a30Ta (KUCIIOTHBIE JJOKIH, 3aIPsI3HEHUE BO3/1yXa, MIOYBBI

Y BOJIOEMOB)

2.4

®ocdop, amnorponssie Moaupukanuu (ocdopa, puznyecKue U XUMUUYECKHE
croiictBa. Oxcua ¢ochopa(V) u dochopHas xucimora, ¢GU3HUESCKHE H
XMUMHUYECKHE CBOWCTBa, moisiydeHue. Vcmonb3oBaHue (ocdaToB B KauecTBe

MUHEpaJIbHBIX YA0O0peHUN

2.5

Ob6mas xapaktepuctuka s1eMeHToB [VA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE€ CTENEHH OKUCICHHS. YTIEpOoA, aJUIOTPOITHBIC
Momu(UKALIMK, PACHpPOCTpaHEHHE B MpHpPOAe, (PHU3UYECKHE W XUMUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B mpupoae. OKcuasl yriepona,
uX (U3NUYECKHE U XUMUYECKHE CBOWCTBA, NIEWCTBHE HA JKUBBIC OPTraHU3MBI,

IMOJIYUCHUC U ITPUMCHCHHC. OKOJIOTHYECKHE HpO6JI€MI)I, CBA3aHHBIE C OKCHUJ0OM




yrinepoaa(IV); rumore3a rio0anbHOrO MOTENJICHUS KJIMMAaTa; [apHUKOBBIM
abdekt. YrompHas KUCIOTa U €€ COolMd, UX (PUIUYECKHE U XUMHUYECKHE
CBOMCTBa, MOJy4YeHHUE W HpUMeHeHHe. KauecTBeHHas peakivs Ha KapOOHAT-
WoHbI. M cronb30Banne KapOOHATOB B OBITY, MEAWIIMHE, MTPOMBIILICHHOCTH U

CEJIbCKOM XO3S1CTBE

2.6

IlepBoHayanpHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHMSAX
yriepoaa (MeTaH, 3TaH, ATUJICH, AalETHJIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
kucnota). Mx coctaB um xumumdeckoe crpoeHue. Ilonatue o Ouonormyecku
Ba)KHBIX BEIIECTBAX: JXUpaX, Oeikax, yrieBojax — M HUX pPOIU B IKU3HU
yenoBeka. MarepuanbHOEe €QMHCTBO OpraHMYEeCKMX W HEOPraHM4eCKHUX

COEIMHEHUN

2.7

Kpemuwnii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TOJy4YeHHE U
npumenenne. CoeanHeHus: KpeMHus B mpupone. OOmme mnpeacraBieHust 00
okcuzae kpeMuusi(IV) u kpemaneBoit kuciore. CUIMKATHI, KX UCIOJIB30BAHUE B
OBITY, MEIMIIMHE, TPOMBIILICHHOCTH. BaxkHeHIIne CTPOUTEIIbHBIC MaTePHAIbL:
KepaMuKa, CTEKJIO, IIEMEHT, OCTOH, Xeje300eToH. IIpobiembl Oe3omacHOro

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCGI[HGBHOI\/JI KHN3HU

2.8

XUMHUECKUI HSKCHEPUMEHT: HM3yuyeHHEe 00pa3loB HEOPraHW4YeCKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IIPOBEIECHUE KAUYECTBEHHBIX PEAKLMI Ha XJIOPHJ-
WOHBI W HAOIIOJeHHEe TMPU3HAKOB HX MPOTEKAHUS; OMBITHI, OTpaKaloIIne
¢u3nUecKne 1 XUMHUYECKHE CBOICTBA TaJIOTC€HOB U MX COSTUHEHHH (BO3ZMOXKHO
UCMOJIb30BaHUE BHJIEOMATEPHAIIOB); O3HAKOMIIEHHE C 00pas3llaMH XJIOPHIOB
(ramoreHuI0B); O3HAKOMJIEHME C OOpa3laMud cepbl M €€ COCIUHEHUSIMH
(BO3MOKHO  HCIIOJIB30BAHME BHJAEOMATEpUANOB); HaOmIOJeHHe Ipolecca
o0yrauBaHuUs caxapa I0J ACHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YE€HHE XUMHYECKUX CBOWCTB Pa30aBJIEHHOW CEPHOM KHMCIOTHI, IPOBEIEHUE
KayeCTBEHHON peakuuu Ha Cyiab(haT-MOH U HAOMIOJEeHHEe TNpu3Haka eé
MPOTEKaHUs; 03HAKOMJICHHE ¢ (U3NIECKUMHU CBOMCTBAMU a30Ta, ocdopa u ux
CoeMHEHW (BO3MOXKHO HCIOJB30BAaHUE BHUACOMATEpUAIOB), o0Opa3naMu
A30THBIX ¥ (POCPOPHBIX yIAOOPEHHMIT; MMOTyueHrue, coOupaHue, paclio3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMHaKa; IIPOBEICHHE KAa4ECTBEHHBIX pPEAKUUMH Ha HOH
aMMoHHA UM (QochaT-uOH U H3yUYEHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJIECTBHE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeNbI0 (BO3MOKHO
UCIOJIb30BAaHUE BHUAECOMATEPUAJIOB); H3YYEHHE MOJENIEH KPUCTAIIIMUYECKUX
pemérok anMasa, rpadurta, QyuiepeHa; O3HAKOMJIEHHE C IIPOLIECCOM

aZcOpOIIMU PAaCTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YITIEM U YCTPOWCTBOM




NpOTHBOra3a; MOJy4eHHe, coOMpaHue, paclo3HABaHWE U HM3yuYE€HHE CBOKCTB
YIJIEKUCIIOTO Tas3a; MPOBEICHHE KAaueCTBEHHBIX peakiuii Ha KapOoHAT- |
CHUJIMKAT-UOHBl M HW3y4YCHHE MPU3HAKOB HUX MPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHOW MPOMBIIUIEHHOCTH; PElIeHUE SKCIIEPUMEHTAIbHBIX

3aaa4 110 TEME «BaxHelne HeMeTauIbl 1 HX COCIIUHCHU

MeTamnisl U ux COCAMHCHUA

3.1

OO0mas xapakTepuCcTHKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU UX
nonoxkeHuss B [lepuogudeckoil cucTteMe XuMUYeCcKHX dneMeHToB [J[.M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTasuloB. MeTtajuimdeckas CBsI3b U
METAJIJIMYECKasl  KPUCTAIUIMYECKAass PEIIETKA. JJIEKTPOXUMUYECKUH  psf

HaHpH)KeHI/Iﬁ MCTAJIJIOB

3.2

dusnyeckre U XMMUYECKHE CBOMCTBAa MeTauioB. OO1ue crnoco0bl MOIy4eHUs
MeTtasuioB. [IoHATHE 0 KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
xoppo3un. Crassl (CTajib, Yyr'yH, JOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBILUICHHOCTH

3.3

[llenounsie MeTasuibl: MoOJIoKeHUE B lleprojuueckoil cucTeMe XUMHUYECKUX
anemenToB J[.M1. MeHnjeneeBa; CTpOEHUE UX aTOMOB;, HaXOXJICHUE B MPUPOJIE.
dusuyeckre U XMMHUYECKHEe CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCuIbl U
TUJPOKCUIbI HATpusd M Kanusa. lIpuMeHeHue IIeNIOYHBIX METAJIOB U HUX

COEIMHEHUN

3.4

[[lenouHo3eMenbHbBIE  METAJUIBl MarHMil W KadblMil: IOJOXKEHUE B
Ilepuoanueckon cucreMe XuMu4eckux 3ieMenToB [[.M. Menaeneesa; crpoenue
UX aTOMOB; HaxOJeHue B npupozge. Puznyeckue M XUMHYECKHE CBOMCTBA
Marius M Kanplus. Baxsellme coeauHeHHs KajblLMs (OKCHI, THIPOKCHL,

coiu). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHMUSI

3.5

AntomuHuii: nonoxxenue B Ilepumomguueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHE aToMma; HAaXOXACHHE B npupone. dusndyeckue H
XUMHUYECKHUE CBOMCTBA aMOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUAA W TUIPOKCHIA

AJITOMHUHU A

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreme Xumu4eckux siaementos J[.1.
MeHzeneeBa; CTpOGHHE aTOMa; HAXOXKJeHHWe B mpupone. Puzmueckue u
XMUMHUYECKHe cBoicTBa »xene3a. Oxcuabl, ruapokcuasl U cosm xeneza(ll) u

xene3a(lll), ux cocra, cBoiicTBa M OJTydEHUE

3.7

XUMUYECKUU OKCIICPUMCHT: O3HAKOMJICHUC C 06p33HaMI/I MCTAJIJIOB U CI1JIaBOB,

nux (bl/IBI/ILIeCKI/IMI/I CBOﬁCTBaMH; HU3y4YCHUC PE3YJIbTATOB KOPpPO3UU MCTAJIJIOB




(BO3MOXKHO K CITOJIb30BaHUE BHJICOMATEPHAIIOB), ocoOeHHoCTEH
B3aUMOJICHCTBUSL  OKCHUJIa KaJbllMl M HAaTpusi C BOJOM  (BO3MOXKHO
MCII0JIb30BaHUE BUJICOMATEPHAIOB); HCCIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOpeHUs JKelne3a B KuciIopoae (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI
(maraus, xanpius, amomuHus, nuHka, xenesa(ll) m xemeza(Ill), memu(I);
Ha0JII0ZICHHE U OMMCAaHUE MPOIECCOB OKPAIMBAHUSA IJIAMEHU MOHAMU HATPUA,
Kamuss W Kadblusd  (BO3MOXKHO  HCIIOJb30BAHHE  BHUJACOMATEpPHUAJIOB);
uccieoBanne aM(OTEPHBIX CBOWCTB THUAPOKCHAA aTIOMUHUS U THIPOKCHIA
[MHKA; pELICHUE IKCIIEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BakHeil e MeTaibl 1

HnX COCOUHCHUA

XuMHs 1 OKpy>KaroLas cpena

4.1

Hosble MaTepuansl 1 TexHosoruu. BenjectBa u Marepualibl B MOBCEAHEBHOMN
JKW3HU 4YenoBeKa. XUMHS U 310pOBbE. be3onacHoe HCIONIb30BAHUE BELIECTB U
XUMHUYECKUX peaknuid B ObITy. [lepBas momols mMpu XUMHUYECKHUX OXKOTax U

OTPAaBJICHUAX

4.2

OcHoBBI JKOJIOTMYECKOM  T'paMOTHOCTH.  XHMMMYECKOE  3arps3HEHHE
okpysxatoeit cpeas! I[1IJIK. Poias xumun B perieHun 3K0JI0rH4ecKUX IpooieM.
[IpupoaHble MCTOYHHMKM YTIIEBONOPOJIOB (Yrojb, HPUPOAHBIA Ta3, He(Th),

MPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U TPOMBINIJICHHOCTH

4.3

XUMHUECKUN KCIIEPUMEHT: U3yUeHUE 00pa3I0B MAaTEpHAJIOB (CTEKJIO, CIIJIaBbI

METAJIJIOB, IOJUMEPHBIE MATEPUAJIBI)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TO3HABAaEMOCTH SIBJICHMHM MpPHUPOIbI, MOHMMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOH HayKu Kak 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeW KyJbTypbl MU INPaKTUYECKOU
JEATEIbHOCTY YEJIOBEKa B YCIIOBUSX COBPEMEHHOIO OOLIECTBA;

IMOHMMAaHHE MECTAa XUMUU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

O HAay4YHBIX MCTOAAaX IMO3HAHUWA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUIYCCKUX MECTOAAX HMCCICAOBAaHUA BCIICCTB U  HU3YUCHUSA
XUMHNYCCKHUX pCaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJCIIN JJIA

OOBSICHEHHSI CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

o cepax mpodeccrnoHaTbHONU NEATETLHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHUSIX
XAMHYECKON HAyKH, YTO TO3BOJIUT OOYYAIOUIMMCSI PAaccMaTpPUBATH
XHMHIO Kak chepy cBoeit Oymyrieid npodeccrnoHanbHOM NeITeIbHOCTH
W CceNaTh OCO3HAHHBIA BBIOOP XMMHUHU KaK MPOQUIBHOTO TPEIMETa

IpU IEpexo/ie Ha YPOBEHb CPEIHEro o01ero oopasoBaHus

Biagenue cucremMoll XUMUYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BOKHEHUIINE XWMHYCCKHE TIIOHATHS: XUMHUYSCKHM DJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHTEIbHBIC aTOMHAasi M MOJICKYJIIpHAs
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHWE, COJIb (CpemHss), XUMHUYECKas
peakuus, peakIuH COCTUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIIHNH
3aMelIeHUs, peakiuy oOMeHa, TerioBOM 3(QeKT peaxiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIIMH, PACTBOP, MAcCOBas JOJSI XUMHYECKOTO
AJIEMEHTa B COSAMHEHUH, MaccoBas JI0JIsl U MPOLIEHTHAsI KOHIICHTpaIus

BCIICCTBA B paCTBOPEC, AApO aTOMa, 3HCKTp0HHbII>i cIou aToMa, aTOMHas




opOutanb, paadyc aTroma, BaJEHTHOCTh, CTENEHb OKUCICHUS,
XHUMHYECKas CBSI3b, DIIEKTPOOTPUIIATEIBHOCTD, TIOJSIPHASL U HETIOJISIPHAS
KOBQJIGHTHAsl  CBsI3b, HMOHHAs  CBSI3b, METAJUIMYECKas  CBS3b,
KpUCTaZIMuecKass peuérka (aToMHasi, WOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHAs), MUOH, KaTUOH, aHMOH, AJIEKTPOJIUT U HEIJIEKTPOJIHUT,
JNEKTPONIMTHYECKAss  JUCCOLMAIIMS, peaKkIMh HOHHOro OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENb, OKUCJIEHUE M  BOCCTAHOBJIEHUE, 3JIEKTPOJIM3,
XMMUYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHMBIE peaKIuy,
CKOpPOCTh XHMMHYECKON peakuuu, katamuzaTtop, IIJAK, kopposus

MCTAJJIOB, CIIJIaBBbI

2.2

OCHOBOMOJIAralOlIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUs Macchl,
nepuonnueckuii 3akoH J[.M. MenaeneeBa, 3aKOH TOCTOSIHCTBA

coCTaBa, 3aKOH ABOl"aI[pO

2.3

TEOPUH  XUMUU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpHs, TEOPHS

3IIEKTPOJIMTUUECKON T CCOLMAIIUT

Branenne ocHOBaMU XUMUYECKOW IPaMOTHOCTH, BKIHOYAOIIEH:

3.1

YMEHHE IPaBUIbHO UCIIOIb30BaTh U3YUEHHbBIE BEIIECTBA U MaTEPUAIIbI
(B TOM umcie MUHEpaJbHblE YyIOOpEHHs, MeTaulbl M CIUIaBbI,
OPOAYKTHl TMepepadOTKU MPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOIOB
(yrns, mpuponHoro rasa, HeTu) B OBITY, CEIBCKOM XO3HCTBE, Ha
IPOU3BOACTBE U IOHMMAHME 3HAYEHUs JKUPOB, OEJIKOB, YIJIEBOAOB
JUI OpraHu3Ma 4yelloBeKa; YMEHHE IIPOrHO3UPOBATh BJIMSHUE BEILECTB

H XUMHUYCCKUX IIPOLECCCOB HA OPraHMU3M 4YCJIOBCKA U OKPYKAIOIIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHUEC HUHTCIPHUPOBATH XMUMHWYCCKUC 3HAHUA CO 3HAHUAMU APYTUX

y4eOHBIX TPEAMETOB

3.3

HaJIM4Yue OnbITa paboThl C Pa3IMYHBIMU MCTOYHUKAMU HH(pOpMAIUU
N0 XUMHUHM (HaydyHass M Hay4dHO-TIONYJIApHasl JIUTEparypa, CJIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OIICHUBATHh HHq)OpMaIII/IIO 0 Bf€OICCTBAX, HX
MMpEBpAICHUAX u MPAKTUYCCKOM MMPUMEHCHUHU u YMEHUC

HCIIOJIH30BaTh €& AJIA pCHICHU S y‘{e6HO-H03HaBaTeHLHBIX 3aJga4

BHa)IeHI/Ie OCHOBAaMHU M OHSITHUNHOI'O arrmapara U CHUMBOJHMYCCKOI'O

A3bIKa XMMHWHU OJIA COCTAaBJICHUA (bOpMy.]'[ HCOPraHMYCCKUX BCHICCTB,




ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHHﬁ; OCHOBaMHu XUMHYECKOU

HoMmeHkJIaTypsl (IUPAC u TpuBuanbHoOi)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 3ieMmeHTa B Ilepuoaunueckoit

CUCTEMEC C YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5) XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsan sapa, oO0Ilee YHCIo
JNIEKTPOHOB), pacCHpeleliecHueM J3JIEKTPOHOB TIO0 JHEPreTUYecKuM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIUS U KaTbIUI
[IpeacraBnenne 0  NEPUOAUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHYECKUX JJIEMEHTOB (paJlyC aToMa, 3JIEKTPOOTPHUIATEIHHOCTS),
6 OPOCTBIX M CIOXHBIX BEIIECTB OT IMOJIOKEHUSI DSJIEMEHTOB B
[lepuonuueckoif cucreme (B MalbIX TEpUOAax U  TJAaBHBIX
HOATPYIINAax) U 3JIEKTPOHHOTO CTPOSHUS aToMa
7 Ymenue knaccuuIupoBaTh:
7.1 XUMHUYECKHUE IJIEMEHTBI
7.2 HEOpraHW4EeCKUE BEIECTBA
7.3 XUMHYECKUE PEAKIIUU
8 YMeHue onpenensTh:
81 BAJICHTHOCTh M CTEICHb OKUCIICHUS XMMHUYECKHX DSJIEMEHTOB, 3apsil
' HOHA
8.9 BUJ XMMHUYECKOM CBSI3M M TUI KPHCTAUIMYECKOW CTPYKTYpHI B
' COCIIMH CHUSIX
8.3 XapaKkTep Cpeibl B BOIHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTENTb U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh GU3NUECKUE U XMMHUYECKHE CBOICTBA:
MPOCTBIX BEHIECTB (KHUCJIOPOJ, O30H, BOAOpPOA, Trpadur, ammas,
9.1 KpeMHuH, a30T, Gochop, cepa, XJOp, HATPHH, Kaluuid, MarHui,
KaJILIIUH, QJTFIOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PacTBOpPoB (BOjA,
aMMHaK, XJOPOBOAOPOA, CEPOBOAOPOA, OKCHIBI U THIPOKCHUIBI
9.9 metamioB [-IIA rpymnmn, amomunus, menu (II), nuuka, xeneza (II u
' III), oxcunsr yraepona (II u IV), kpemuus (IV), azora u gocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
dbocdopHas, yroiapHasi, KpeMHHEBAsI KUCIIOTAa U UX COJIH)
9.3 MPOrHO3MPOBaTh M XapaKTEepPU30BaTh CBOWCTBA  BEIISCTB B




3aBUCUMOCTH OT HUX COCTaBa M CTPOCHH:A, NPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHHA XUMHUUYCCKUX

MIPEBPALLEHUN B Pa3JIMYHBIX YCIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIEC YPABHEHUS PEAKLIMi, B

10
TOM YHCIIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAaH OBUTENIbHBIX PEAKIUi
103 WUTIOCTPUPYIOIIMX ~XHMHUYECKHE CBOMCTBA H3YYEHHBIX KJACCOB
' (rpynn) HeOpraHM4eCKHX BELIECTB
104 MOJATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSA3b MEXY HUMH
11 YMeHue BEIYUCISTH (POBOAUTD PACUETHI):
111 OTHOCHTETFHYI0O MOJIEKYJSIPHYI0O W MOJISIDHYIO MacChl BEIECTB,
' MacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa B COCTUHEHHUH
11.2 MacCOBYIO JOJIIO BEILIECTBA B paCTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 0 YpaBHEHHSIM XHMHUYECKUX pEaKIHid M HAXOIUTh KOJIMYECTBO
' BEIIECTBA, 00BEM U MACCy peareHTOB MM MPOTYKTOB PEaKIIUu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TMO3HaHUS  (HaOIroAeHHue,
11 U3MEpeHue, HIKCIIEPUMEHT, MOICIIMPOBAHNE) TPU U3YUECHUHU BEILIECTB U
' XUMHUYECKUX SBJICHHM; YyMeHue cdopMmynupoBaTh MpodiieMy U
MPEIJIOKUTD MYyTH €€ pelIeHus
192 Oe3onacHOM pabOTBl C XUMHUYECKUMHU BEIIECTBAMU, XHMHYECKOM
' HOCYZ10H U JJAOOPaTOPHBIM 000pYyI0BaHUEM
npaBuiaMu 0€30MacHOr0 0OpalIeHHsI ¢ BEIECTBAMH, UCI0JIb3YEMbIMH
B TIOBCETHEBHOM >KM3HU, MPABUJIAMH MTOBEICHUS B LESAX COCPEKECHUS
123 37I0pOBbSl M OKPYKAIOIIEW NPUPOIHOW Cpeabl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3IEHCTBUS HAa KUBBIE OPraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIECHUS U MPEAOTBPAIICHUS HX BPEIHOTO
BO3/1€HCTBUS
13 Hannune mpakTHYecKWX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIEYIOLMX XUMUUECKUX IKCIIEPUMEHTOB:
131 W3Y4YCHHE U OMUcaHue (GU3MUECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/I‘-ICCKI/IMI/I u XUMHUYCCKUMHU SABJICHUSAMU, OIIBITHI,




HIUTIOCTPUPYHOIUEC ITPU3HAKU ITPOTCKAHNUA XUMHUYCCKUX peaI(I_II/II\/'I

13.2

M3YYCHHUE CIIOCOOOB pa3/ieleHns cMeceil

13.3

IIOJIy4YEHUE KHUCIOPOJAa M M3YYEHUE €ro CBOWCTB; IIOJyYEHUE
BOJOpPOJa M M3y4YEHUE €ro CBOWCTB; IOJYYEHHUE YIVIEKHCIOrO ra3a u

HN3YUYCHHEC €TO0 CBOI\/'ICTB; MOJYUYCHUC aMMHaKa U U3YUYCHHUE €T 0 CBOICTB

134

MIPUTOTOBJIECHHE pACTBOPOB C ONPENEIEHHOM MaccoBOM J10JeH

paCTBOPéHHOFO BCUICCTBA

135

IIPUMEHEHUE MHINKAaTOPOB (;1akmyca, METUJIOpaHka u
denondranenHa) A OMpeAENCHUsS XapaKTepa Cpelsl B pacTBOpax

KHUCHOT U LIeI04Yen

13.6

WCCIICIOBAaHNE W OINKCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJECUCTBUS KHUCIIOT C METasllaMH,
OKCHJIJaMM  METaJUIOB,  pPACTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMM; IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOr0 MeTajula JpyrMM U3  pacTBOpa  COJIH;
uccienoBanue amMQpOTEPHBIX CBONCTB THUIPOKCHIOB AJTIOMUHUS H

[IHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 IO TEMaM: «OCHOBHEIE KJIaCCHI
HCOPraHN4CCKuX COG)II/IHCHHfI)); ((9H€KTPOJ'H/ITI/I'—I€CK35I
JAUCCOoUaILs, «BaxHelmue HeMeTamnbl M HX COCAUHCHUA,

«BakHeiinme MeTauIbl U UX COSAUHECHUSY

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  MpPU3HAKU
IPOTEKaHUS peakUUii MOHHOrO OOMEHA; KaueCTBEHHbIE PEaKLUU Ha
IPUCYTCTBYIOIME B BOAHBIX pacTBOpax MOHBL XJIOpPHI-, OpOMHI-,
uonua-, cyinbdar-, Qocdar-, KapOoHaT-,  CHUIMKAT-AHUOHBI,
TUAPOKCHUI-MOHBI, KATUOHBI aMMOHMSI, MarHus, KajibLus, aJllOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), muHKa

14

YmMmenue:

141

NpEeACTaBJIATEL PE3YJIbTAaThl OKCIICPUMCHTA B q)opMe BBIBOI OB,
J0Ka3aTcibCTB, Fpa(i)I/IKOB u Ta6J'IHII U BBIABJIATH OMIHMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBAThb CBA3U MCKIY pCaIbHO Ha6J'HOI[aeMLIMI/I XUMHNYCCKUMU
ABJICHUAMHU U NIpoHeCCaMU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHUPCE,

00BACHSTE IMIPUINHBI MHOFOO6paBI/I$I BCIICCTB




INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘IaHBHIﬂe XUMHUYECCKUEC ITOHATUA

11

Yuctelie BemecTBa U cMecu. CriocoObl pa3aeeHus cMeceit

1.2

ATOMBI W MOJICKYJIBI. Xumnuyeckre »diaeMeHTBl. CHMBOJIBI XUMHUYECKHUX

OJICMCHTOB. HpOCTBIC " CJIOXKHBIC BCIICCTBA.

1.3

Xumuueckas (I)OpMy.]'Ia. BaneHTHOCTH aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTEIeHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeENbHAs aTOMHas Macca.
OTtHOCcHTEIbHAS MOJICKYJIApHasA Macca. MaccoBast 10 XMMHUYECKOT'0 dJIEMEHTa

B COCIMHCHHUH

1.5

KomuuectBo BemectBa. Moab. MomspHas macca. MonispHbIE 00bEM Ta30B.

BzaumocBs3p KOJIMYE€CTBA, MAaCChl U YU CJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

®uU3NUECKUE U XUMUUYECKHE SIBJICHUS. XUMHYECKasl peakius U €€ MPU3HAKH.

3aKOH COXPaHEHUs MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

ITepuonuueckuii 3akoH u Ilepuonnyeckass cUCTeMa XUMHYECKUX BJIEMEHTOB

J .. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepnonnueckuii 3akoH. [lepruonnyeckas cucremMa XUMHYECKUX 3nneMeHToB JI.1.
Menneneesa. Ilepuonsl u rpynnbel. @U3NYECKUI CMBICT MOPSIKOBOrO HOMEpA,

HOMEPOB [IEPUOJA U IPYIIIHI JJIEMEHTA

2.2

Crtpoenne atomoB. CocrtaB atomMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepnonmueckon cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKHX AJIEMEHTOB MEPBBIX TPEX
MEepUOJOB, Kallus, KaJblUs (paamyca aToOMOB, OJJEKTPOOTPHUIIATEIBHOCTH,
METaJUIMYECKMX W HEMETAJUIMYEeCKHX CBOWCTB) M WX COCIMHCHHH B
COOTBETCTBHM C TIOJIOKEHHEM »dJeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBasieHTHass (MOJSIpHAsT ¥ HEMOJISIpHAsi)  CBS3b.
DJIEKTPOOTPUIIATEIBHOCTh ~ XUMHUUYECKUX  3JIeMEHTOB.  VoHHas  CBs3b.

MeTtamnmnueckas CBSI3b




3.2

Tunel KpUCTAIMYECKUX PEmETOK (aTOMHAs, MOHHAsA, MeETaUIMyecKas),
3aBUCMMOCTh CBOWCTB BEIECTBA OT TUMNA KPUCTAIMYECKOW PEUIETKU U BHUJA

XUMHYECKOU CBS3U

BaxHeiiiue npeacTaBUTENM HEOPraHMYECKUX BenecTB. Hemerannsl u ux

COCOUHCHUA. Mertanisl ¥ UX COCOMHCHUA

4.1

Knaccudukanus m HOMEHKIATypa HEOPTaHWYECKHUX COCTUHEHUN: OKCHIIOB
(coneoOpa3yrorrue: OCHOBHBIE, KHCIIOTHBIE, amdoTepHBIe) u
HEecoJieo0pas3yrolre; OCHOBaHUU (WIETOYM W HEPacTBOPUMBIE OCHOBAaHMUS);
KUCIOT (KHUCIIOpOAcOoAepKale U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJel (CpeqHUX U KUCTIBIX)

4.2

duznueckne W XUMHUYECKHE CBOMCTBA MNPOCThIX  BCIHICCTB-HCMCTAJUIOB:

BO/IOPO/Ia, XJIOpa, KUCIOpOJa, Cephl, a30Ta, (hocdopa, yriiepoaa, KpeMHUSA

4.3

duznueckne M XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTUA,
HaTpud, KajausAa, Marovud U KaJbluA, aJJIOMUHHUA, KEJIC3a. QHCKTpOXI/IMI/ILICCKI/Iﬁ

pAl HAIPSKEHUM METAILIIOB

4.4

dOu3nYecKne U XUMHYCCKHUE CBOMCTBA BOJOPOAHBIX COCZ[I/IHCHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOAOPO/IA, CEPOBOIOPO/IA, AMMHAKA

4.5

dusnueckue U XUMUYECKHE CBOWCTBAa OKCHJIOB HemeTayuioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). ITonyaenune

OKCHA0B HEMCTAJIJIOB

4.6

Xumudeckue cBoiictBa okcuaoB: MmetamwioB IA-IIIA rpynm, mmuka, meau(Il) u

xemnesa(Il, II). [Tomyuenne okcu10B METAIIOB

4.7

XuMu4eckue CBOICTBA OCHOBAHMNM M aM(OTEPHBIX T'MIPOKCUIOB (Ha ImpUMEpe
TMJIPOKCHJIOB ~ aJIlOMUHMS, JKeie3a, ULuHKa). IlomydeHue ocHOBaHMM H

aM(OTEpHBIX THAPOKCHIOB

4.8

OO0ume XMMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOJHOM, CEPOBOAOPOIHOM,
CEepHUCTOM, CEepHOM, a30THOHU, (ocdopHOW, KpeMHUEBOH, yronbHOU. OcoObIe
XUMHUYECKHUE CBOWCTBA KOHIIGHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

[Tonmyuenue kucnot

4.9

OO6mme xuMu4Yeckue CBoOMCTBa cpeaHux coseil. [lonydenue coneit

4.10

[Tonyuenue, cobupaHue, pacrmo3HaBaHWE BOJOPOAA, KHCIOPOaa, aMMHUAKa,

YIIEKUCIIOro Ta3a B 1JabopaTopuu

411

[TonyuyeHue amMmmMuaka, CEpHOM M a30THOM KHUCIOT B MpOMBbIILIeHHOCTH. OO01ue

CII0COOBI IMOJIY4CHUA METAJIJIOB




412

I'enernueckas cBI3b MCXKAY KiIaCCaMM HCOPraHUYCCKUX COeqVHEeHUMN

XUMUYECKHE PEaKINU

5.1

Knaccudukaius XuMUIECKUX PEAKIUI 1O pa3IMYHBIM MPU3HAKAM: TI0 YHUCIY U
COCTaBy YYacTBYIOIIMX B pEaKIMH BELIECTB, MO TemIoBoMYy 3(hdexTy, Mo

M3MEHCHHIO CTEIICHEH OKHCIICHUS XUMHYCCKHX JJIEMECHTOB

5.2

TemmoBoii 3¢ (HeKT XUMUIECKON PEeaKIHH, TEPMOXUMUYIECKIE YPaBHEHUS. DK30-

U OHAOTCPMUUCCKUC PCAKIINH. TepMOXI/IMI/IquKI/Ie YpPaBHCHUA

5.3

OKHCAUTETPHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAaHOBHUTEIU.
ITpomieccsl ~ OKMCIEHHMS WM BOCCTAHOBJIEHUS.  OJEKTPOHHBIH  OajaHc

OKHUCJIMTEIIbHOBOCCTAHOBUTEILH OM PpCaKknu

5.4

Teopus >mekTponuTUYEeCKor auccounanuu. KaTnoHsl, aHUOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIUTEL. CunnHbIE U caa0ble QJICKTPOJIUTHI. CreneHn Juccounuanuu

5.5

Peakunn moHHOrO OOMeHa. YCIIOBHUS MPOTEKAHHS PEAKIIM MOHHOTO OOMEHa,

IIOJIHBIE M COKPAIEHHBIE HOHHBIEC YPAaBHEHUS PEAKIINI

XUMHsI B OKpy>Karolas cpena

6.1

BemectBa u matepuanbl B TOBCEIHEBHOM >XU3HM uYesoBeka. be3omacHoe
UCTIONIb30BAaHUE BEIIECTB M XUMHUYECKUX pPEaKIUil B Na0opaTopuu u OBITY.

HepBaﬂ IIOMOUIb MPHU XUMHUYCCKUX O0KOrax U OTPaBJICHUAX

6.2

XuMHUYEeCKOoe 3arps3HeHHE OKpYXKaromied cpeabl (KUCIOTHBIE IO,
3arps3HEHHE TOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro IMPEIOTBpAIICHUS
[MpenenbHas gomyctumas kouueHtpamus BemectB (IIJIK). Poms xumuu B
pPEIICHHHM DJKOJIOTMYECKHX TMpobsieM. YcuileHue mapHUKOBOro dddekra,

paspymeHu e 030HOBOI'0O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriepoaa, KpEeMHUS U UX COCAUHEHUH B
ObITY, MeOUIIMHE, HPOMBIIUIEHHOCTH M CeIbCKOM Xo3siictBe. IIpumenenue
METAJIJIOB U CIUIAaBOB (CTallb, 4YYI'YH, IIOpaTIOMUHHI, OpoH3a) B OBITY U
IIPOMBILLIEHHOCTH UX coelnHeHui. [IoHATHEe 0 KOppO3UM METAJUIOB, OCHOBHbBIE

CrocoOBI 3aIUThI UX OT KOPPO3HHU

6.4

[TpuponHbple HCTOUYHUKH YIJIEBOJOPOIOB (Yrojib, HPUPOIHBIM ra3, HEPTH),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), KX POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

[lepBoHauanbpHBIC TOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSIX
yraepoaa (MeTaH, 9TaH, STUJIEH, alleTUJICH, YTaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTMe 0 OMOJOrMUYECKN Ba)KHBIX BEIIECTBAX: KHUpaX, OeiKax, yrieBoaax — U UxX

POJIK B )KNU3HU YCIIOBCKA




Pacuérnr:

7.1 1o (opMynaM XUMHUYECKUX COEIMHEHUM
7.2 Macchl (MacCoBOM) 10K PACTBOPEHHOI'O BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM ypaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






