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IHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1m0 XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs COCTaBICHAa HAa OCHOBE
TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIhbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanusi, npeacrasieHHbix B DI'OC OO0, a Taxxke Ha ocHOBe (enepanbHON paboyell mporpaMMel
BOCIIUTAHMS U C YUETOM KOHIICTILIMU IpernojaBaHus ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTelbHbIX
opranusanusax Poccuiickoit denepanun.

[IporpamMmMa no xumuu Ja€T MpecTaBiICHUE O LEsIX, o0IIel cTpareruu oOydeHus, BOCIUTAHUS U
pa3BUTHs OOYYaIOLIMXCS CPEACTBaMHU y4eOHOrO IMpEeaMeTa, yCTAaHABIUBACT 00s3aTelIbHOE MPEIMETHOE
coJiep>KaHue, MpelycMaTpruBaeT paclpeielieHue ero 1o KjiaccaMm U CTPYKTYpHpOBaHHE IO pasfeinaM U
TeMaM TMpOTpaMMbl IO XHUMHH, ONPEIEIAET KOJIMYECTBEHHbIE M KAueCTBEHHBIC XapaKTEPUCTHKHU
COJIepKaHusl, PEKOMEHAYEMYIO IOCIIEeI0BAaTeIbHOCTh M3YyYEHHS] XUMHUHU C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO IMpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydaromuxcs,
orpezensieT BO3MOXKHOCTH MIpeaMeTa Ijs peaju3aluuu TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3ynbrataM OOydeHHUsi XMMHHM Ha YpOBHE IleJied W3ydeHHUs IpelMeTa M OCHOBHBIX BHUIOB yueOHO-
MO3HABATEIBHOM JESATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUYEOHOTO COIEPKAHMS.

3HaHHEe XUMHH CIY>KUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIErocs, €ro
MPEJICTABICHHIA O MAaTEePHAILHOM €JIMHCTBE MHpA, BAXHYIO POJIb HIparoT (HOpMHpPYEMbIE XHMHEU
MIPEJICTABJICHUS O B3aMMOIPEBPAIICHUSIX SHEPTUHN U 00 3BOJIOIMH BEIIECTB B MIPUPOJIE, O IMYTIX PEIICHUs
III00ATBHBIX TIPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, YHEPIrEeTUUCCKOM, TUIIEBON H
9KOJIOTMUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEH JJisi CcaMOpPa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ o01IeH 1 (GYHKITMOHAILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMUPOBAHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yJaromuxcsi, HaBBIKOB
X CaMOCTOSITENIbHOW Y4YeOHOW JesSTeNbHOCTH, JKCIEPUMEHTAIBHBIX W HCCIIEJOBATENbCKUX YMEHHUH,
HEO0OXOIUMBIX KaK B IOBCEIHEBHOM KM3HH, TaK U B IPO(HECCHOHATIBHOM e TEIbHOCTH;

3HaKOMHT CO CHenu(UKOil HaydyHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBHI LIEJIOCTHOTO B3IJISAa Ha
€IMHCTBO TPHUPOJBI M YEJOBEKa, SIBISIETCS OTBETCTBEHHBIM STanoM B ()OPMUPOBAHUU €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0yYaroUINXcs;

croco0CcTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIUXCs.

JlanHble HampaBleHUs B O0OYYEHUH XUMHUU 00ECTIeUMBAIOTCS CHEU(BUKON collepkaHusl yaeOHOTOo
MpeaAMETa, KOTOPBIN SBISETCS MEIaroruyecky afanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKH XMMHHU HA
OIIpeAEIEHHOM JTare €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0O0IIero oO0Opa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHHE
OOyYalOlUMHUCS CHCTEMbl TEePBOHAYAIBHBIX TMOHITHIA XHMHH, OCHOB HEOPraHUYECKOW XHMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TTOHSITHI OPTraHUYECKON XUMHH.

CtpykTypa coaep>kaHusi MPOrpaMMBbl 10 XUMHH cOPMUPOBAHA HA OCHOBE CHCTEMHOIO MOJIX0Aa K
e€ uzyuenuto. CoziepkaHue CKIJIAIbIBAETCS U3 CUCTEMBI MOHATHI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHI 0 XUMUYECKOH peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OpTraHU30BaHbI MO MPUHITUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YY€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeCTaBIEHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIM BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUs pacCMaTPUBAIOTCA HA OCHOBE AMITUPUYECKU MOTYUYEHHBIX U OCMBICIEHHBIX
(akToB, pa3BUBAIOTCSA MOCIIEOBATEIBHO OT OJTHOTO YPOBHSI K JPYTOMY, BBITOIHSS QYHKIIUH OOBSICHEHUS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXXHOCTEW MPAKTUYECKOTO MPUMEHEHMS] U TOIYYEHUs
M3Y4aeMbIX BEILECTB.

OcBoeHHE TPOrpaMMBbI IO XUMHH CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTaBJISIONICH Hay4YHOH KapTHHBI MHpa B JOTHKE €€ CUCTEMHOW MPHUPO/bI, IEHHOCTHOIO OTHOIIEHUS K
Hay4HOMY 3HAaHHMIO M METOJlaM MO3HaHMs B Hayke. M3ydeHHe XWMHHM NPOUCXOJUT C MPUBICUYEHUEM



3HaHUI U3 paHee M3Y4YCHHBIX y4eOHBIX mpeameToB: «OKpyxaromuil Mupy, «buonorus. 5—7 kimacce» U
«®Pusuka. 7 Kaace».

[Ipy wu3ydyeHUM XHUMUHU TPOUCXOAUT (POpPMUPOBAHHE 3HAHUNA OCHOB XHMMHYECKOM HAayKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHMUS, MPAKTHUYECKON IEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajauya y4eOHOro MpeaMeTa COCTOMT B (POPMHPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAaHMH — BaKHEMIIUX (PaKTOB, IOHATHH, 3aKOHOB M TEOPETHUYECKUX MOJOXKEHUH,
JOCTYIHBIX 00O0OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAYKH, B MPUOOIICHUH K HAYYHBIM
METOAAaM IO3HAHUS IPU HU3YYEHUHU BEIIECTB U XUMHMUYECKUX peakuuil, B (OPMHUPOBAHUU U Pa3BUTHU
MO3HABATENbHBIX YMEHUN W MX MPUMEHEHHH B y4eOHO-ITO3HABATEIbHON M y4eOHO-HMCCIIE0BATEIbCKON
JesTebHOCTH, OCBOCHUU MPaBUJI O€30I1aCHOI0 00pallleH!s ¢ BEIIECTBAMH B [TIOBCEJHEBHOM JKU3HU.

[Tpu u3yyeHnn XMMUHU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaKHOE 3HAYCHUE NMPUOOPETH
TaKHe LU, KaK:

— (QopMHpOBaHUE WHTEIUIEKTYAJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K camMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IPHUHATHIO PEIIEHUH, CIIOCOOHOM aaanTUpoBaTbcsd K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

—  HalpaBJIEHHOCTb OOyYeHUs Ha CHUCTEMaTHuYecKoe MpuoOLIeHHe OoO0ydaromuxcs K
CaMOCTOSITENIbHON IO3HABATENBHON JEATENIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OPMUPYIOLUINM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— ofecriedeHHe  yCJIOBHUH, CIOCOOCTBYIOIIMX  HPUOOPETEHHIO  OOYYAIOMUMHKCS  OIBITA
pa3sHOOOpa3HOM JAEATeNbHOCTH, TIIO3HAHMS M CaMOIIO3HAHMs, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESITEIBHOCTH;

— (hopmupoBanue oOmel (QyHKIMOHAIBHOW U €CTeCTBEHHO-HAyYHOW IPAaMOTHOCTH, B TOM YHCIIE
YMEHHUM OOBSCHATH M OLIEHUBATH ABJICHUS OKPYXKAIOIIETO MUPA, UCIIOIb3YSl 3HAHUS U OIIBIT, IOJTYyYEHHbIE
IpU U3YYEHUU XUMMHU, MPUMEHATh UX NPHU PELICHUH NMpoOJIeM B MOBCEAHEBHOM >KU3HU M TPYAOBOIi
NeSITENIbHOCTH;

— (¢opmupoBaHUe Yy OOY4YaIOUIMXCS TYMAaHUCTMYECKUX OTHOILEHHWH, HNOHUMaHMUS LIEHHOCTH
XUMHAYECKUX 3HAHUH IJIs1 BBIPAOOTKU SKOJIOTUYECKHU IIEJIECO00pa3HOTO MOBEACHHUS B OBITY M TPYIOBOM
JESATEIIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3[J0POBbS U OKPYKAIOLIEH PUPOJHON CPELIbI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIUTAaHHIO Ha
OCHOBE YCBOEHHS OOILEYETOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpoduis U
HaIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUSI.

OOmiee yMCIO YacoB, OTBEAEHHBIX JUISI M3Y4YEHUS XMMHUUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heeno), B 9 kiacce — 68 yacos (2
gaca B HEJICITIO).



COJAEP/KAHUE OBYYEHUA

8 KVIACC

IlepBOoHaAYaAJIbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YelOBEKA. XMMHS B CUCTEME HayK. Tena W BellecTBa.
@duznueckue CBOWCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHATHE 0 MeTonax IMO3HAHUS B
xuMuu. Yuctele BeniectBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJbl. XUMHYECKUE 3J€MEHTbl. CUMBOJIBI XUMHYECKUX 31eMeHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opMyna. BajneHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH TIOCTOSHCTBA
cocraBa BemiecTB. OTHOCUTENbHAs aTroMHas Macca. OTHocUTenbHAas MOJIEKYJsIpHas Mmacca. MaccoBas
JI0JI1 XUMUYECKOI'O AJIEMEHTA B COCIMHEHUH.

KomunyectBo BemecrBa. Monbs. MomnspHas macca. B3auMoOCBs3b KOJIMYECTBa, MAacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COEIUHEHUH.

Du3nyecKue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklys U €€ NpU3HAKU. 3aKOH COXPaHEHUS
Macchl BelIeCTB. XuMuueckue ypaBHeHus. Kiaccudukanuss XUMHUYECKMX peakuuid (COeAMHEHUS,
paznoKeHus, 3aMeleHuss, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHUYECKOH TOCYI01, IpaBUIaMu pabOTHI B JIAOOPATOPUU M pUEMaMU 00paIeHHs
c JnabopaTopHbIM OOOpyJOBaHMEM, M3yYeHHE M ONHCaHWe (PU3MUYECKUX CBOWCTB 00pa3loB
HEOPTaHMYECKUX BEIECTB, HaONMOJeHHE (PHU3MUECKUX (IUIABJICHHE BOCKA, TAassHUE JIbJa, PACTUPaHUE
caxapa B CTyIIKe, KUIIEHHE U KOHACHCALlMs BOJbl) 1 XUMUYECKHX (TOPEHHE CBEYH, IPOKAIIMBAHUE METHON
MIPOBOJIOKM, B3aUMOJCHCTBME MeJa C KHUCIOTOW) SIBJICHHH, HAONIOJEHHE M OIKCAHUE TPU3HAKOB
MIPOTEKAHUS XUMUYECKUX PEaKIHil (pa3okeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3aMMOJICHCTBHE jKelie3a ¢ paCTBOPOM COJIH
meau (1), uzydenue crocoO6oB pazzieneHust cMeceii: ¢ MOMOIIbI0 MarHuTa, GUiIbTPOBAaHHUE, BHIIAPUBAHUE,
JUCTWIUISILMS, Xpomarorpadus, NpOBEACHUE OUYMCTKU IOBAPEHHOW COJM, HAOJIOJIEHHWE U ONMCaHHE
pe3yiabTaTOB MPOBEACHUS ONBITA, WJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHWs MaccChl, CO3JaHUE Mojeel
MOJIEKYJI (IIIapOCTEP>KHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BeleCTB

Boznyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — anemMeHT U mpocToe BeriecTBo. Haxoxnenue
KHCIIOpO/ia B pUpoJe, GU3NUECKUEe U XUMHUYECKHe CBOMCTBA (peakuuu ropenust). Okcuasl. [Ipumenenue
kucinopona. CrnocoObl TOMy4yeHHUs KHCIOopoAa B J1abopaToOpuu U MpoMbIIeHHOCTH. Kpyrosopot
Kucnopo/a B mpupojie. O30H — alIoTpoIiHas MoIU(UKAIHS KHCIOPO/a.

TemnoBoit  >PdexkT XUMUYECKOM  peakuuH, TEPMOXMMHUYECKHE ypaBHEHHUS, OK30- U
SHIOTEPMUYECKHE peaklUMH. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHUE MapHUKOBOTO
addexra, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpocroe BemecTBo. HaxokaeHue Bopopoaa B mpupone, (puznyeckue u
XUMHUYECKHE CBOICTBaA, IPUMEHEHHE, CIOCOObI nonydeHust. Kucinotsl u conu.

ModnsipHblil 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckre cBorcTBa BOJbl. Boja kak pactBoputensb. PacTBopbl. HacklllieHHbIE B HEHACHIIEHHbBIE
pactBopbl. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBas Jo0Jid BellecTBa B PACTBOpE. XUMHUUYECKHE
cBorcTBa Boabl. OcHOBaHuA. Ponb pacTBOpOB B IpHUpOAE M B JKHU3HM 4YeloBeKa. KpyroBopoT BOIbl B
pupojie. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJI.

Knaccudukanmmss  Heopranmuyeckux  coemuHenuid.  Oxcunpl.  Knmaccudukammst  OKCHIIOB:
cosieoOpa3zymomne (OCHOBHBIE, KHCIOTHBIE, am@oTepHble) U HecosneoOpasyroume. HomenkinaTypa
okcu10B. du3nueckre U XUMUYECKre cBoicTBa okcuoB. [lonmydyenne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMIA: METOYN W HEPACTBOPUMBIC OCHOBaHUsA. HomeHKmaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHrne ocCHOBaHUH.

Kucnotel. Knaccudukanus xkucnot. Homenknarypa kucioT. @u3ndeckiue 1 XUMHYECKHE CBOMCTBA
kucinot. Psang aktuBHoctn metauioB H. H. bekerosa. [Tonyyenue Kucmior.

Comu. Homenknatypa coseil. @u3znueckue U XuMuueckue cBoiicta coneid. [lonyuenue comneit.

I'enernyeckas cBSA3b MEXAY KJacCaMHM HEOPTraHMYECKUX COCTUHEHHH.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE OINpeAeiCHUE COJACp)KaHUs KHCIOpoJa B BO3/AyXe, IOJIy4YeHHE, COOMpaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB KHCIOpO/a, HAOII0IeHNEe B3aUMOICHCTBUS BEILIECTB C KHCIOPOJIOM
U YCJIOBHSI BOSHUKHOBEHHUS U MPEKPALICHUs TOpeHus (IoXapa), O3HAKOMJIEHHE ¢ 00pa3laMu OKCUIOB U
ONHMCAaHUE WX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pAcClO3HABAaHUE W H3YYEHHE CBOWCTB BOJOpOJA
(ropenue), B3aumozeiictBue Bojopoaa ¢ okcugom wmenu (ll)  (Bo3mokHO wucmosb30BaHUE
BUJICOMATEPHAIIOB), HaOJIt0IeHe 00pa310B BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIeIOBaHHE 0COOEHHOCTEN
pacTBOpPEHMUs] BELIECTB C Pa3jIMYHON pPacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OINpPEAEIEHHOU
MacCOBOM JI0JIell paCTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbI C METAJUIAMU (HAaTPUEM M KaJIbI[UEM)
(BO3MOXXHO HCIIONIb30BaHME BUICOMATEPHAJTIOB), MCCIEJOBAHHWE OOpPA3LOB HEOPraHUYECKUX BEILECTB
Pa3IMYHbIX KJIacCOB, HAOIIOJEHIE U3MEHEHHUS! OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeicTBus okcuga menu (ll) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C METallJlaMH,
peakuuil HeUTpaanu3alum, NoJy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOI0 METajlla Ipyrum
U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIBHBIX 33a4 110 TeMe «Ba)kHelme Ki1acchl HEOPraHM4eCKUX
COCTUHEHUN.

Hepuoauveckuii 3axkoH u Ilepumoamyeckass cucrema xuMudeckux »3iemenros JI. MH.
Menpesneesa. Crpoenue aTroMoB. XuMHYecKas CBA3b. OKHCIMTEIbLHO-BOCCTAHOBHTEIbHBIE
peakuuu

[lepBple TOMBITKK KiIacCU(PHUKAIMM XUMHYECKHX d3JieMeHTOB. [loHsTHe O Tpymnmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHbIE W IIEJIOYHO3EMEJIbHbIE METa/lIbl, TaJOr€Hbl, WHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI M TUIAPOKCUIBL.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuudeckux annemeHTtoB [[. M. Menneneesa.
Kopotkonepuoanast u anmuuHonepuoaHas ¢popmsl [lepruoandyeckoil cucteMbl XUMHYECKHUX 37eMeHTOB /1.
N. Menneneesa. Ilepuoael u rpynmnbsl. @U3HUECKUN CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB NEpUOAa U
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sjaep. M3otombl. DnekTpoHbl. CTpo€HHE 3JIEKTPOHHBIX
obonouek aromMoB nepBbix 20 xumuueckux 3neMmeHToB llepuoamnueckoit cucremsr J[. 1. Menneneena.
XapakTepUCTHKa XUMHYECKOIO 3JIEMEHTAa 10 ero mnojoxxkeHutro B Ilepmommueckoir cucreme [[. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHUYECKHUX D3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IepUoiam.

3nauenue Ilepuoanueckoro 3axkoHa u Ileproanyeckoil CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. Y. MenneneeB — yd€HBIN U TpaXk1aHNH.

Xumuueckasi cBs3b. KoBasieHTHast (MOJsipHAs M HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIILHOCTh
XUMHUYECKHX 3JIeMeHTOB. VIoHHasI CBSI3b.

Crenenp okwuciaeHus. OKHUCINUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. l[Iporecchl OKHUCIEHUS WU
BOCCTaHOBJIEHMSI. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHne oOpa3lloB BELIECTB METAVIOB M HEMETAJUIOB, B3aMMOJIEHCTBHE THUAPOKCHJA LIMHKA C
pacTBOpamMH KHUCJIOT M ILIEJIOYEl, NMPOBEIEHHE OMNBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakiii (TopeHue, peakliuu pa3iokKeHus, COeIMHEHNS).

Meoscnpeomemnwie ceasu

Peanuzanus MeXNpeaAMETHBIX CBA3CH NMPU U3YYEHHH XMMHMH B § KJacce OCYLIECTBIIIETCS depes
HCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUIS OTZIEIBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAY4HbIN (akT, TUII0Te3a, TEOpUsl, 3aKOH, aHAJIU3, CHHTE3,
Kjaccuukanus, MepuoAUNYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, U3MEpEHHE, MOJEb,
SIBIICHUE.

®dusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIbI, PaINOAKTUBHOCTb,
MOJIEKYJa, JJIEKTPUYECKUN 3apsi, BEIIeCTBO, Telo, 00BEM, arperaTHOe€ COCTOSHUE BeUIeCTBa, ras,
¢bu3nveckre BEIMYUHBI, €IMHULIBI H3MEPEHHsI, KOCMOC, TUIaHeThl, 3BE311b1, CoHIIE.

buonorust: porocuntes, npxanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHbIE MHOPOJbI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 xXUMHYecKas peaKus



[Tepuonnueckuii 3akoH. Ilepuonuueckas cucrema xuMuueckux anemeHtoB [[. M. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTM B M3MEHEHMHM CBOMCTB XHMHMUYECKHX 3JEMEHTOB MEPBBIX TPEX
NIEPUOJOB, Kauus, KajdblUs M MX COECIUHEHUH B COOTBETCTBUM C IIOJIOXKEHHEM DJJIEMEHTOB B
[Tepuonnueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJIbI XMMHUECKON CBA3M. THUIBI KPUCTANIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOPTaHWMYECKHX BEIIECTB. XMMHUYECKHE CBONCTBA BEIIECTB,
OTHOCAILMXCSA K pPa3IM4HbIM  KJAcCaM HEOPraHWYECKUX COCIMHEHUM, TEeHEeTHYecKas CBA3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKHMX peakIuil MO pa3jiuyHbIM MpU3HaKaM (10 YHCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQEKTy, MO HM3MEHEHHUIO CTETEeHEH OKHCICHUs
XUMHUYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO KaTalu3aropa). DK30- U JHIOTEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonsiTne o ckopoct Xumuyecko peakiuu. I[lonsatue 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [ToHsTHE O TOMOTeHHBIX U TeTeporeHHbIX peakuusx. Ilonsrue o kartanuse.
[lonstne o0 XxumuueckoM paBHOBecHUU. (DAKTOpHI, BIUSAIOIIME HAa CKOPOCTh XMMHUYECKOM pEaKkIUu Hu
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIHBIE ~ pEaKUWH,  DJIEKTPOHHBIH  OaJlaHC  OKHUCIUTEIBHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlieHue ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
MCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopust 37IEKTPOTUTUUECKON JUCCOLMALUU. DIEKTPOIUTHI U HEJEKTPOIUTh. KaTHOHbI, aHHOHBI.
MexaHu3M AUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOHN CBA3U. CTENneHb AUCCOLMALINH.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMeHa. YcCNOBHS MNPOTEKAHUS peaklHWii HOHHOrO OOMEHa, TIOJHbIE H
COKpalI€HHbIE HOHHbIE YypaBHEHHMsS peakuuil. CBoWMcTBa KHCIOT, OCHOBAaHMW U COJIeH B CBeETe
MIPEJICTAaBICHU 00 SJMEKTPOIUTHUECKON auccoruanuu. KadectBeHHble peakuuu Ha UOHBL. [loHsATue o
TUAPOIIU3E COJIEH.

Xumuueckuii 3xcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PELIETOK HEOPraHUYECKUX BELIECTB — METAJIOB U
HeMeTalsIoB (rpadura W anmasa), CIOXKHBIX BEILIECTB (XJIOPHAA HATPHsl), UCCIETOBAHUE 3aBUCHMOCTH
CKOPOCTM  XUMHYECKOW pEakIuu OT BO3ACHUCTBHUA  pa3iIMuHbIX  (AKTOpOB, HCCIEAOBaHUE
AJIEKTPONPOBOJHOCTH pPAacTBOPOB BEUIECTB, Ipollecca JUCCOLMALMU KHCIOT, LIEJIOYEed M CcoJed
(BO3MOKHO HCIIOJIb30BAaHME BMJIEO MATEpPHANIOB), MPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOLINX MPU3HAKU
NPOTeKaHMUs peakluil MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIACICHHE raza, oOpa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (TropeHue, peakiuu
pa3oKeHUs, COEAMHEHUs), paclo3HaBaHHE HEOPraHMYECKHX BELIECTB C IOMOLIbI KaueCTBEHHBIX
peaxkiuii Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HeMeTa/uibl M UX COeIMHEHUS

OOmiass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEHEHU
okucneHus. CTpoeHue U pu3nUecKue CBOMCTBA MPOCTHIX BEIECTB — raJOreHOB. XUMUYECKHE CBOWCTBA
Ha IIpUMepe XJopa (B3auMoIeHCTBUE C METaJUIaMH, HEMEeTaJlJIaMy, 1eno4amu). Xiopoogopo. ConsgHas
KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JlelicTBue XJiopa M XJIOPOBOAOpOJa Ha
OpraHu3M uesoBeka. BajkHelne XJI0puabl U UX HaXOXKJEHHUE B IPUPOJE.

OOmrast xapakrepucTtika 31eMeHToB VIA-rpynmbsl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CtpoeHue M (U3MUECKHE CBOWCTBA IMPOCTHIX BEIIECTB — KHCIOpPOJa M CEpHI.
AnnotpornHele  MOAM(UKALMK KHUCIOpOJa U cepbl. XHUMHUYecKHe cBoHcTBa cepbl. CepoBonopof,
CTpoeHHe, (U3HUeCKHe M XUMHYecKHe CcBoicTBa. OKCHIBI Cepbl Kak MPEICTAaBUTENN KHUCIOTHBIX
okcuaoB. CepHas KUCIOTa, (PU3NYECKHE W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeCTaBUTENs Kiacca
KHCIIOT U crneurduyeckue). XUMUYECKUE peakluu, JieXallue B OCHOBE MMPOMBIIIJIEHHOIO crocoba
MIOJIy4€HUsl CEpHOM KHUCHIOTHl. [IpumeHeHne cepHOl KuciaoThl. COIM CEpHOM KHUCIIOTHI, Ka4eCTBEHHAas
peaknus Ha cynbdar-uoH. Haxoxmenue cepbl U €€ COeTUHEHUN B MPUPOJE. XUMHUECKOE 3arpsi3HCHHE
OKpY>Kalollel cpeibl COeIMHEHUSIMU cepbl (KUCIOTHBIE MO, 3arpsa3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro NMpeA0TBpAaIlEeHNUS.

OOmiast xapakTepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOSHMS aTOMOB, XapaKTepHBIE
CTETIEHU OKHCIIEHUs. A30T, pacupoCTpaHEeHHWE B MpHUpoAe, (U3NYECKHE U XMMHYECKHE CBOWCTBA.



KpyroBopor azora B mpupoae. AMMHaK, ero (u3uyeckhue M XMMHUYECKHE CBOWCTBA, IOJY4YEHUE U
npuMmenenue. Coiau aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peaxius Ha MOHBI aMMOHUsS. A30THasl KUCJIOTa, €€ TMoiyueHue, PU3NYeCKue M XUMUYECKHE CBOWCTBA
(oOmmue Kak TpenCcTaBHTENS Kiacca KUCIOT U crenududeckue). Vcrmonpb30BaHWEe HUTPATOB U COJIEH
aMMOHHSI B KayeCTBE MHHEPAJbHBIX YHOOpeHUH. XUMHYECKOe 3arpsi3HEHHE OKPYXKAroIeH cpelibl
COCUHEHHUSIMHU a30Ta (KUCIIOTHBIC MOXIW, 3arpsi3HEHHE BO3AyXa, MOuBbl U BoaoéMmoB). dDocdop,
aioTpornHbie Moaudukanuu dochopa, dusmueckue u xumudeckue cpoiictBa. Okcun dochopa (V) u
dbochopHas kucinora, Gpuandeckue U XMMHYECKHUE CBOICTBa, mosydyeHue. VMcnonbs3zoBanue ¢ocdaro B
Ka4yecTBE MHUHEPAIbHBIX yI00OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTETICHU OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOAM(UKALINY, PaCIPOCTpAaHEHHE B IpUpoae, pusnyeckue
U XuUMHYeckue cBoiicTtBa. Ancopobuus. KpyroBopor yriepona B mpupone. OKcuisl yriepoja, HX
¢usnveckne M XMMUYECKHE CBOMCTBA, JEHCTBHE HA JKMBBIC OPraHU3MBI, MOJIYYEHHUE U TPUMEHEHHUE.
DKoJIoTHYECKHE MPOoOJIeMbl, CBsA3aHHBIE ¢ OKcuaoM yriepona (1V), runoresa rio0aabHOTO MOTEIICHUS
KJIMMaTa, NapHUKOBBIN 3 (deKT. YTolbHas KUCIOTa U €€ CONH, UX (PU3NYECKHe U XUMUYECKUE CBOMCTBRA,
noyiyueHue u npumeHenue. KauectBenHas peakiusi Ha kapOoHAT-HOHBL. Vcmonb30BaHue KapOOHATOB B
OBITY, MEMIIMHE, TIPOMBILIUIEHHOCTH U CETbCKOM XO3sIHCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KAaK O COEIUWHEHUSX yriepoaa (MeTaH,
9TaH, 3TUJICH, alleTUIICH, TAaHOJ, TJIMIEPUH, YKCYCHas KUcioTa). [IpupoqHbie HICTOYHUKH YTIIEBOIOPOJIOB
(yronb, mnpupoAHbldi Ta3, HEPTh), MPOAYKTHl HUX MepepadoTku (OeH3WH), UX poib B OBITY U
NPOMBIIIICHHOCTH. [oHATHE 0 OMOIIOTMYECKH BaXKHBIX BEIIECTBAX: XKUpaX, O€NKax, yrieBoJax — M HX
poJU B )KM3HM YenoBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUH.

Kpemunii, ero ¢usmueckue M XMMHUYECKHE CBOMCTBA, MoyiyueHHe M npuMeHeHue. CoennHeHHS
KkpemHHs B mpupoje. OOmmue mnpencraBieHuss o0 oxcuae kpemuus (V) um KpeMHHEBOW KHCIIOTE.
Cunukatel, UX HMCIIOJIB30BaHUE B OBITY, B NMPOMBIIUICHHOCTH. BakHeHIne CTpOUTEIbHBIE MaTepUAIIb:
KepaMHuKa, CTEKJO, LEeMEeHT, OeToH, xene300eroH. [Ipobrmembl 0Oe30macHOro0  HMCMOIb30BAHMS
CTPOUTENIbHBIX MaTEPHUAIOB B TIOBCETHEBHOM KHU3HH.

Xumuueckuii 3xcnepumenm:

u3ydeHne oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTBHI, MpPOBEICHHE
KAueCTBEHHBIX peaKlIMid Ha XJIOPUA-UOHBI U HAOMIOJIEHUE TMPU3HAKOB HX TMPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYECKHe W XWMHYECKHE CBOWCTBA TAJIOTEHOB M WX COCIWHEHHH (BO3MOXKHO
UCTOJb30BAaHUE  BHUAEOMATEPUATIOB), O3HAKOMJIEHHME ¢ oOpa3namMu XJOpPUIOB  (TaJIOT€HH[IOB),
O3HaKOMJIEHHE ¢ o0pa3lamMH cepbl U €€ COeIMHEHUSIMHU (BO3MOXKHO MCIOJIb30BaHUE BUECOMATEPHUAIIOB),
HaOroieHne Mpolecca OOYrJMBaHMUs caxapa Moj ACWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3Y4YEHHE XUMUYECKHX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI, TPOBEJCHNE KAUECTBEHHOMN peakluy Ha
cynbhaT-uoH M HaONIOIeHWEe TpU3HAKa e€ MpOTeKaHWs, O3HAKOMJIIEHHE ¢ (U3NYECKUMHU CBOWCTBAMHU
azota, ¢pocdopa U UX coeqUHEHUN (BO3MOXKHO HCIIOIH30BAHUE BHIEOMATEPHAIOB), 00pa3iiaMu a30THBIX
u ¢dochopHbIX ynoOpeHuil, monyueHue, coOMpaHue, paclio3HaBaHHE MW H3yuyeHHE CBOICTB aMMUaka,
MPOBE/ICHNE KAaYeCTBEHHBIX PEaKIWid Ha MOH aMMOHHUS W ¢ochaT-HOH W HM3YYEeHHE MPHU3HAKOB HX
NPOTeKaHMs, B3aHUMOAEUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C MeIbl0  (BO3MOXKHO
WCTIOJIb30BaHNE BHUICOMATEPUANIOB), N3YUYCHUE MOJENEeH KPUCTAIUIMYECKHX PEmETOK anMasa, rpadura,
¢bymiepeHa, 03HAKOMJIEHHE € IPOLIECCOM aJICOPOIIMU PaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM MpOTHUBOras3a, MojiyueHue, coOupaHue, pacrno3HaBaHHE M U3yuY€HUE CBOMCTB YTJIIEKHCIOrO
rasa, MpOBEJCHHE KAaYeCTBEHHBIX peaklMii Ha KapOOHAT M CWJIMKAT-WOHBI M H3y4Ye€HUE MPU3HAKOB HX
NPOTeKaHHs,  O3HAKOMJICHHE C  TIPOMYKIHMEH  CHJIMKATHOW  TPOMBINUIGHHOCTH,  PElICHHE
AKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeie HeMeTallIbl U UX COSTUHEHUS.

MeTajiibl M MX COEIMHEHHUS

OOmias XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METa/NIOB Ha OCHOBAaHHWHM WX TOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux annemeHToB [[. . MennaeneeBa u crpoeHust atomoB. CtpoeHue
MeTaioB. MeTrajnyeckasi CBA3b M METAJUTMUECKas KpHUCTaNIMYecKas peméTka. DIeKTPOXUMHUUECKUA
psan HanpsDkeHWH MetaiioB. DU3MUECKME W XMUMHYECKHE CBOWcTBa MeTawioB. OOmme crmocoObl
NoJIydeHus MeTaisioB. [IoHATHE O KOPPO3MU METalIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOPPO3HH.
Crnnassl (CTalb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U X MPUMEHEHHUE B ObITY M MPOMBIIIIEHHOCTH.

[lenounsle MeTamuibl: mosnoxkenue B llepumoguueckoil cuctemMe XMMUYecKHX snemeHToB /[ .
MeHeneeBa, CTpOSHHE WX aTOMOB, HaXOXIEHUE B mpupoje. Puzndeckne M XMMHUYECKHE CBOMCTBaA (Ha



npuMepe Hatpus U Kayus). OKCUJIbI U TUIPOKCUIBI HATPUs U Kanus. [I[puMeHeHne menoyHbIX METaIOB
U UX COCIUHEHUN.

[[lenoyHo3eMenpHbIE METAJUIBI MAarHMi M KajdbLMil: moyiokeHue B llepronnueckod cucreme
XUMHUYeCcKuX 351eMeHToB [l. 1. MeHneneeBa, cTpoeHHe UX aTOMOB, HaXOKJIeHHe B pupojie. usznueckue
U XMUMHYECKHE CBOWCTBAa MarHusi M Kajblivs. BaxkHelline coequHeHUs] KalbLHs (OKCUI, THAPOKCHI,
conu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Amomunuil: nonoxenue B llepuonunyeckon cucreme xumudeckux ieMeHToB /. . Menneneesa,
CTPOEHHE aTOMa, HaxOoXAeHue B mpupoje. Pu3nyeckue U XUMUYECKHE CBOMCTBA aATIOMHUHUSL.
AmdoTepHbIE CBOWCTBA OKCUIA U THIPOKCH A ATTFOMHHHSL.

Kenezo: nonoxenue B Ilepuonnueckoit cucrteme xummuueckux sneMeHToB . WM. Menpneneesa,
CTPOEHUE aToMa, HaxoxJeHue B mnpupoje. duzmyeckue U XUMUUYECKHE CBOMCTBa xene3a. OKCHBL,
ruapokcuabl u coiu xkenesa (1) u sxenesa (111), ux cocras, cBoWCTBA U MOTy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIeHHE C oOpa3laMd METalIOB M CIUIAaBOB, MX (PU3WYECKUMHU CBONCTBAMH, H3y4YCHHE
pe3yiabTaTOB KOPPO3UMU METAUIOB (BO3MOXKHO MCIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEU
B3aMMOJICHCTBUS OKCHAA KaJbLIUS M HATPUS C BOAOH (BO3MOXKHO HCIOJb30BAHUE BUICOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IMpollecca TOPEHMs JKele3a B KUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUi HA MOHBI: MarHusi,
KaJIbIIMs, allOMUHMS, 1TMHKa, xene3a (1) u xxenesza (111), menu (I1), HaGaroneHre U onMcaHue TPOLIECCOB
OKpalllMBaHUsl IJIaMEHM HWOHAMM HATpus, Kaluid ¢  Kajublusd (BO3MOXKHO  HCIOJb30BaHHE
BHJICOMATEPHAJIOB), UCCIICIOBAHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHAA AIFOMUHUS U TUJIPOKCUIA IIMHKA,
pelIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTauibl U UX COSUHEHUSD).

XuMHus H OKpYKaloLas cpeaa

BemectBa u mMarepuansl B NOBCEIHEBHOM JKU3HU YelloBeKa. be3onacHoe ucnosib30BaHUE BELIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBas momMoIis Npyu XMMHUYECKUX 0XKOTaxX U OTPABIICHUSAX.

XUMHUYECKOe 3arpsi3HEHUE OKpYKawIlued cpenbl (MpeaenbHas AOMyCTUMas KOHILIEHTPALUS
Beulects, nanee — [1JIK). Posb XxumMuu B perieHnn 3K0JI0rnYecKuX npooaem.

Xumuueckuii 3xcnepumenm:

n3y4yeHne o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIE MATEPUATIbI).

Mescnpeomemmnuie ceasu

Peanuzarust MexXnpeMETHBIX CBA3EH MPH M3YUYCHHH XUMHH B 9 Kiacce OCYIIECTBIISIETCS Yepes
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SIBISIONIMXCS CUCTEMHBIMH
JUTSL OTJICTBHBIX TTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHSTHS: HAYYHbIH (aKT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAINU3, CHHTE3,
KJaccuukanusi, MepUoOANIHOCTh, HAOIIOJACHUE, DKCIEPUMEHT, MOJECITUPOBAHUE, U3MEPEHHUE, MOJIEIb,
SIBIIGHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEPUATIBL.

dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOMBI, PAJMOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsii, MNPOBOJHUKH, TMOIYINPOBOJHUKU, AUDJICKTPUKH, (DOTOIIEMEHT,
BEIIIECTBO, TeENO, OO0BEM, arperaTHoe COCTOSIHME BEIIEeCTBa, Ta3, pPacTBOpP, PacTBOPUMOCTb,
KpUCTAJININYECKasi pemI€Tka, CIUIaBbl, (U3MUYECKHWE BEIHYWHBI, EIUHHIIBI H3MEPEHHS, KOCMHUYECKOe
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus: ¢ortocunTes, npixanue, Ouocdepa, dKocUcTeMa, MHUHEpaJbHbIE yIOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpAIbl, TOPHBIE MOPOMBI, IOJIE3HBIE HCKOMAaeMEbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDI

JIMIHOCTHBIE PE3yNIbTAaThl OCBOCHHUS POTPAMMBbI OCHOBHOTO O0IIEr0 00pa30BaHMs JOCTUTAIOTCS B
Xo7ic OOy4YCHHsT XUMHHM B €IUHCTBE YYCOHOH W BOCIHHTATEILHOW JEATEIHHOCTH B COOTBETCTBHH C
TpaauIIMOHHBIMHU pOCCHﬁCKHMH COOUOKYJIbTYPHBIMU W JYXOBHO-HPABCTBCHHBIMHU IICHHOCTSAMH,
MPUHATHIMU B OOIECTBE MPABUJIAMH M HOPMaMH ITOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCSI.

JIMYHOCTHBIE PE3yabTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM
IIO3UTUBHBIX IEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ " PpaCIIMPCHUEC OIIbITa ACATCIBbHOCTH Ha eé OCHOBC, B TOM 4YHUCJIC B
YacTH:

1) naTpruoTHYeCKOro BOCUTAHUS

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY W HAyYHOMY
HACJICTUIO, TTIOHUMAHUS 3HAUCHUSI XMMHUYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CLIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOM WH(POpPMALUEH O TEpeloBbIX JTOCTH)KCHUSX U OTKPBITHSIX MHPOBOH |
OTEYECTBCHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MpEACTABJICHUA O COOMAJIBHBIX HOPMaX MW HpaBUJIaxX MEKIMYHOCTHBIX OTHOLIECHUN B KOJIJICKTUBCE,
KOMMYHUKATHBHOH  KOMIIETCHTHOCTH B  OOIIECTBEHHO  TIOJIC3HOH, y4eOHOMCCIIEIOBATEIbCKOM,
TBOPUYECKON M JPYruX BUIAX ACSITEILHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOH IEsSTEIIBHOCTH
IpHU BBINIOJHCHUU YUYEOHBIX, ITO3HABATENIBHBIX 3a/1a4, BBHIIOJHCHUM XUMHUYECKUX OSKCIICPUMEHTOB,
CO3JaHUuN y‘~IC6HI)IX IMPOCKTOB, CTPECMIICHHA K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIHX B IIPOLICCCC STOU
y4eOHOU JIeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEJACHUE M TIOCTYIKH CBOHMX TOBAPHIICH C
MMO3UIIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C y‘-IéTOM OCO3HaHUuA HOCJICIICTBI/Iﬁ IMMOCTYIIKOB,

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PCHYCCKHUEC NPCACTABJICHUA O BCHICCTBEC H XUMHUYECKOU pC€aKknun, COOTBCTCTBYIOLIUC
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY ISl IOHUMAHUS CYIIIHOCTH HAyYHOU
KapTUHBI MHpa, MPCACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA IMPUPOABLI, B3aUMOCBA3AX
YeJI0BeKa C MPUPOIHOM CPEIoH, O POJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

IMO3HAaBATCIbHBIC MOTHBBI, HAIIPABJICHHBLIC HA IMOJTYYCHHUEC HOBBIX 3HAHUH 11O XUMHU, HGO6XOI[I/IMI)IC
Ui OOBSICHEHHST HAONIOJaeMbIX TMPOIECCOB U  SBICHUN, MO3HABaTEeNbHON, HWH()OPMAIMOHHOW W
YUTATEIbCKON KYyJIbTYpPhl, B TOM 4YHCII€ HAaBBIKOB CaMOCTOATEIbHOW pabOThl C Y4EOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPECTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYEHWI0O W TIO3HAHWIO, JIIOOO3HATENIBHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATEIbCKONW NIeATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEeHUS B ajbHEHIIEM;

4) hopMHUPOBAHKS KYJIbTYPbI 310POBbSI:

OCO3HAHUC HCHHOCTU KHU3HH, OTBCTCTBCHHOI'O OTHOIICHHA K CBOCMY 3J0POBbBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TMOCIEICTBUN U HEMPUATHE BPEIHBIX NMPUBBIUEK (YMOTpeOieHus
QJIKOTOJIs, HAPKOTHUKOB, KYPeHHS), HEOOXOIMMOCTH COOJIIOICHUSI TTPaBUIT 0€30MMaCHOCTH TIpU 0OpaIieHUH
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U pealbHOU KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K MPAKTHUYECKOMY M3YyUEHHUI0 MPOPECCH U TPpyAa pa3IudHOrO pojia, YBAXKECHUE K TPYAY H
pe3yJibTaTaM TPYIOBOW NESATEILHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHHM IO
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHIYATLHOW TPACKTOPUHU TMPOJOIDKEHHUS OOpazoBaHUS C Y4ETOM
JIMYHOCTHBIX HHTEPECCOB H CIIOCOOHOCTH K XHUMHHU, O6HI€CTB€HHI)IX HHTEPECOB H HOTpe6HOCTeI>i,
yCIeUTHOW MpodeccuoHAbHON NIeATeNbHOCTH M Pa3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aJIalITHPOBAThCS B NTpodeccHoHAIBHOM cpejie;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUSA:

9KOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHUE K MPHUPOJEC KaK MCTOYHUKY JKM3HU Ha 3eMJjie, OCHOBE
e€ CyIecTBOBaHMS, MOHMMAHHUE IIEHHOCTH 3JI0pPOBOTO M 0€30macHOro odpasza KHU3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (U3HUYECKOMY W IICHXHYECKOMY 370pPOBBIO, OCO3HAHHE IICHHOCTH
COOIOICHHUST TIPaBHJI O€30IMaCHOTO TOBEACHUS TpHU PadOTe C BEIIECTBAMH, a TAKKE B CHTYaIUsX,
YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;



CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOTy4YaeMble TMPU U3YYCHUU XHMHH, JJIs PEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYXAaIOIIEH MPUPOJHON CPEeAOM, IJIsl MOBBIMICHUS YPOBHSI AKOJOTMYECKOU KYJIbTYPHI,
OCO3HaHUs TJIOOATFHOTO XapakTepa SKOJOTHYECKUX MNPOoOJieM W MyTed HX PEUIeHHS IOCPEICTBOM
METOJOB XHWMHH, SKOJOTMYECKOI'O MBIIUICHHS, YMEHUS PYKOBOJCTBOBATbCS UM B ITO3HABATEIIBHOW,
KOMMYHUKATUBHOM M COLIMAJIBHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMerampeIMETHBIX pE3YJIbTaTOB BBIACHSIOT 3HAYMMbBIE Ui (OPMUPOBAHUS
MHUPOBO33pEHHUs O0IIeHAYyYHbIEC MOHATHS (3aKOH, TEOpHUs, MPUHIINI, TUI0Te3a, (aKT, cucTtema, mpoliece,
SKCIIEPUMEHT W JAPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpeaMeTax H
MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 3TUX MpPeIMeTOB (pOpMHUPOBATH MPEACTABICHHE O LEIOCTHOW HAyYHOU
KapTUHE MHpa, ¥ YHUBEpCaJbHbIC Yy4UeOHBIC JCHCTBHs (ITO3HABATEIBHBIE, KOMMYHHKATUBHBIC,
pEerylaTUBHbIE), KOTOpble oOecneunBarOT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIbHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHHUIO YI€OHOH e TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHUSI MCHOJb30BaTh MPUEMBI JOTMYECKOIO MBILIUIEHUS NPU OCBOCHHWM 3HAHUN: PACKPBIBATh
CMBIC]I XMMUYECKUX MOHATHH (BBIACISATh MX XapaKTEpHBIE MPU3HAKM, YCTAHABIMBATh B3aUMOCBS3b C
IPYTUMU TIOHSATHSIMH), HCIOJIb30BaTh TMOHATUS sl OOBSCHEHHS OTHCNbHBIX (DaKTOB U SIBJICHMHIA,
BBEIOMpATh OCHOBAHUS M KPUTECPUH JIJIST KIACCH(PUKAIUN XUMUYSCKUX BEIIECTB U XUMHUYCCKUX PEaAKIIHA,
yCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIC CBS3M MEXAY OOBEKTaMHM HW3YYEHHUS, CTPOHUTH JIOTHYECKHE
paccyxienust (MHIyKTUBHbBIC, ICTYKTUBHBIC, [10 aHAJIOTHH), JIeJaTh BHIBOJIBI U 3aKJIIOYCHHUS;

YyMEHHE TPHUMEHATh B TMPOLECCe I[MO3HAHUSA TOHATUA (MPEIMETHBIE U MeETalpeIMETHbIE),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIH, HCIIOJIb3yeMbIC B XHMHH, ITPEOOPa30BBIBAThH IIIMPOKO MPUMEHSIEMBIC
B XMMHUH MOJEINbHBIE MMPEICTAaBICHHUS — XUMHUECKUI 3HaK (CHMBOJI 3JIEMEHTA), XUMU4eckas Gopmymna u
YpaBHCHHE XUMHUYECCKOW peakluu — MPH PEHICHUH Y4eOHO-TIO3HABATENBHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJEJIbHBIX TPEJCTaBICHUN BBISABIATh M XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU H3Y4aeMbIX
OOBEKTOB — XHMHYCCKHX BEIIECTB W XHUMHYCCKUX PEAKIHH, BBIIBISITH OOIMHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBS3U U MPOTUBOPEUNS B U3y4aeMbIX MPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBarebckme 1eiCTBUS:

YMEHHUE HUCIOJIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KAaU€CTBE MHCTPYMEHTA MO3HAHUs, & TAKXKE B
KaueCcTBE OCHOBBI Il (OPMUpOBAHUSI THUIOTE3bI MO TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHrne OmbITa M0 IUIAHUPOBAHHWIO, OpPTaHU3AMH ¢ TPOBEJICHUIO YUYEHUUYECKUX
HKCIIEPUMEHTOB, yYMEHHME HaONI0JaTh 3a XOAOM IIPOllecca, CaMOCTOSITENFHO MPOTHO3UPOBATH €0
pe3ynbTaT, (GopMyaupoBaTh O0O0OOIIEHUS ¥ BBIBOJABI 10 pe3yjbTaTaM MPOBEAEHHOTO OIBITa,
WCCIIETOBAHMS, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMPATh, AHATTU3UPOBATh U UHTEPIPETHPOBATH WH(HOPMAIIMIO PAa3IUYHBIX BUIOB U (hopm
MPEACTABJICHUS, MMOJYyYaeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAYyYHO-TIOMYJISIpHAsS JIMTEpATypa XUMHUYECKOTO
COJIEp>KaHusl, CIPaBOYHbIE TTocoOUst, pecypchl VHTepHeTa), KPUTUYECKH OLIEHUBATH MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHITh Pa3IUYHbIE METOAbl W 3alpochl MPHU TMOUCKE W OoTOOpe WHPOpMAIUU H
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMUMBIX JUIsl BBIMOJHEHWS YYEOHBIX M TIO3HABATEIBHBIX 3a/a4
OnpeAenéHHOro TUMA, MNpUOOpEeTeHHe OmblTa B OOJNACTH  HCMONB30BaHUS  HMH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJAJEHUE KYyJIbTYpPOH aKTUBHOTO WCIIOJb30BAaHUS Pa3IMIHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONMTUMAIBHYIO (GOpMY TpelCTaBiIeHUs WHPOPMAIUU U
WUTFOCTPUPOBATh peIIaeMble 3aJaud HECJIOXKHBIMA CXEMaMH, JuarpaMMaMH, JIpyruMu (opmamu
rpaduKu 1 UX KOMOMHAILIUSAMY;

YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATH B IIpoliecce Y4eOHOM U HCCIIe0BaTENbCKON IeATEIbHOCTH
nH(OPMAILIUI0O O BIUSHUU TPOMBIIIIEHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOpPTAa HA COCTOSIHHE
OKpY>Karolel MpUpPOTHON CpPEebI.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ AMaiora W (WiM) TUCKYCCHH) MO CYIIECTBY OOCYKIaeMoun
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI MPEIIOKEHHON 3a/1a4;



YMEHHUSI IPEACTABIATh IOIYYEHHBIE PE3YNbTAaThl [1O3HABATEIBHON MAEATEIBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTAlUI0 PE3YJbTAaTOB BBITOJHEHUS XUMHYECKOIO JKCIIEPHMMEHTA
(;mabopaTopHOro ombITa, Ja00OpAaTOPHON pPAaOOTHI IO HCCIEIOBAaHMIO CBOWCTB BEIIECTB, YYEOHOTO
MIPOCKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOM IIO3HABATEILHOW H
UCCIIEI0BATENIbCKON JIESITEIbHOCTH IIPU PELICHUH BO3HHUKAIOIIMX IMPOOJIeM Ha OCHOBE ydéra OO0IIuX
MHTEPECOB U COIIACOBAaHMA TMO3UIMHA (0OCYXAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHALMsI COBMECTHBIX JIEHCTBUM, ONPEICIICHHE KPUTEPUEB IO OLICHKE Ka4yeCTBa BBHIIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITENIbHO OIPENENSATh LENH JESITENbHOCTH, IUIAHUPOBATh, OCYLIECTBISTD,
KOHTPOJMPOBAaTh U IPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JESITEIbHOCTb, BBIOMpATh Haubolee
3¢ deKTUBHBIE CITOCOOBI pelIeHHsI YUeOHbIX M MO3HABATEIbHBIX 337a4, CAMOCTOSATEIBHO COCTABIATh WU
KOPPEKTHPOBATh MPEUIOKEHHBIN aJITOPUTM ACUCTBHN NPU BBIIIOJHEHUM 3aJaHUNA C Y4ETOM IOJIyYEHUs
HOBBIX 3HAaHMA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M pPEaKIHiX, OICHWBATh COOTBETCTBUE
IIOJIyYEHHOI'0 pe3yibTaTa 3asBICHHOW LEJIM, YMEHHME MCIOJIb30BaTh W aHAIM3UPOBATh KOHTEKCTHI,
IIpe/iaraéMble B yCIIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocTaBe nmpeaMeTHBIX Pe3yIbTaTOB MO0 OCBOCHHUIO 00S3aTEIBLHOTO COJIEPKAHMSI, YCTAHOBIEHHOTO
JaHHOM (henepasibHON paboyel MPOrpaMMoi, BBIJEISAIOT: OCBOCHHBIE 00YYaIOIIMMUCS HayyHbIEe 3HAHMS,
YMEHHMS ¥ cIOCcOObI IeUCTBUM, cieiupuuecKue Ui peAMETHON o0nacTu «XUMHUsI», BUABL AESITEIbHOCTH
[0 IOJIyYEHUIO HOBOTO 3HaHUS, €r0 MHTEpIpEeTalyd, NpeoO0pa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHbIX
Y4eOHBIX U HOBBIX CHTYaIUsX.

K koH1y o0yuyeHus B 8 kjacce npeaMeTHbIE pe3ysbTaThl HA 6a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHUX IOHATUMN: aTOM, MOJIEKYJId, XUMUYECKHUI 2JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOPOJIHAs U HEOJHOPOIHAs), BAJIEHTHOCTb, OTHOCHUTEIIbHAsS
aTOMHasi U MOJEKYJIsIpHas Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJIIpHas Macca, maccoBas J0Js
XMMHUYECKOI0 3JE€MEHTa B COEJUHEHUH, MOJIIPHBIM 00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJIb,
AJIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHCICHUS, XHMHUYECKas pEaKnus, KJACCH(PHUKAIMUS PEeaKIIHid:
pEeaKkIMM COEJUHEHUS, pEeaKLUH pa3JIoKEHHUs, pEeaKIMM 3aMeIleHUs, peakiuuu oOMeHa, 3K30- H
SHJOTEPMUUYECKHE PEAKIIMU, TEIIOBOM 3(P(EKT peakuuu, siApo aTroma, JJIEKTPOHHBINM CJIOW aToma,
aToOMHasi opOuTalb, paguyCc aToMa, XUMHUYECKas CBS3b, MOJISIPHAs M HEMOJIApHAs KOBAJECHTHAas CBS3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH, pacTBOP, MaccoBas J10Ji BellecTBa (MPOIEHTHAs KOHLEHTpPAlLKs) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IOHSATHM W NPUMEHSTh 3TH MOHATHUS NpU
OINMCAaHUU BEIIECTB U UX MPEBPALLECHUI;

UCMOJIb30BAaTh XMMUYECKYI0 CUMBOJIMKY Ul COCTaBJIECHUs (hOPMYJ BEIECTB M YPAaBHEHUIH XUMHUYECKUX
peaKuuii;

OTIpEAEIATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENIEHb OKUCIIEHUS 3JIEMEHTOB
B OMHapHBIX COEJUHEHUSX, NPUHAIJIECKHOCTh BEIIECTB K ONpPEIENEHHOMY KJaccy COEIMHEHUH Io
(dbopMynaM, BUJ XUMUYECKON CBA3H (KOBAJEHTHAS U MOHHAS) B HEOPTAHUYECKUX COETMHEHUSX;
packpsiBaTh cMbicn Ileproguueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATH MOHUMAaHHE
NEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XMMHYECKHX JJIEMEHTOB OT MX IoOJIoKeHus B [lepmommueckoit
CUCTEeME, 3aKOHOB COXPaHEHHsI MacChl BEUIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aKOHa ABOrajpo;

OIHCHIBATh U XapakTepHu3oBaTh Ta0iIMuHyio (opMy lleproanueckoil cUCTEMbl XMMHUYECKUX AJIEMEHTOB:
pa3nuyaTh MOHSTUS «TJaBHas nojarpynna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y, mansie u
OoJblIIMe IEPUO/IbI, COOTHOCUTH 0003HAUEHUs, KOTOpble UMeroTcsa B Tabnuue «lleproauueckas cuctema
xumuueckux sneMeHToB J[. VM. MeHnpaeneeBa» C UHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsja sjapa, oOliee YMCIO 3JIEKTPOHOB M pacHperesieHHe UX IO
AIEKTPOHHBIM CIIOSIM);

KJaccu(UIUpPOBaTh XMMUYECKHE JJIEMEHTHI, HEOPTaHMYECKHEe BEIIECTBAa, XMMHUYECKHE peakuuu (I1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY dPQEKTY);



XapaKkTepu30BaTh (OMHUCHIBaTH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PAa3IMYHBIX KIACCOB,
MOATBEPKJasi OIMUCAHUE TMPUMEpPAMU MOJEKYJSIPHBIX YPAaBHEHHM COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;
MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAaue€CTBEHHOTO COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;
BBIUHCIIATh OTHOCUTEIIBHYKO MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XMUMHYECKOTO 3JIEMEHTa 10 (HOpMyJie COCIMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B PAcTBOpPE, IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaKkuu;
MPUMEHATh OCHOBHBIEC ONEPAIMU MBICIUTEIBLHON JEATEIBbHOCTH — AaHallM3 M CHUHTE3, CpPaBHEHHE,
00001IeHNe, CUCTEeMATH3AINIO, KIACCU(UKAIINIO, BBISIBJICHHEC NMPUYUHHO-CICICTBEHHBIX CBSI3CH — JUIS
M3Y4YECHUSI CBOWCTB BEIIECTB M XMMHMUYECKHUX pEaKIHMi, €CTECTBEHHO-HAy4HbIE METOJbl IMO3HAHUSI —
HaOIt0IeHNe, M3MEPEHUE, MOJICITUPOBAHKE, YKCIIEPUMEHT (pealbHBI U MBICIICHHBIH ),
ClIeJIoBaTh IMpaBWJIaM IOJIb30BAHUS XMMHMUYECKOM MOCYJ0i U JIabopaTOpHBIM OOOpYIOBAaHUEM, a TaK¥kKe
MpaBWJIaM OOpalleHHsl ¢ BEUIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMU IO BBIMOJIHEHHUIO Ja00paTOPHBIX
XMMHAYECKHX OIBITOB IO IMOJIYYEHHIO U COOMPaHMIO Ta3000pa3HBIX BEIIECTB (BOJOPOJAa M KHCIOPOa),
MIPUTOTOBJICHUIO PACTBOPOB C OMPEIEIEHHON MaccOBOil 10J1ei pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATDH U
MPOBOJIUTh XUMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH M KHUCIOT C MOMOIIbIO
WMHIUKATOPOB (JaKkMyc, heHondranent, METUIOPAHK U APYTHUE).

K kxoHny oOyueHus B 9 kJjacce npeaMeETHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTpa)arThb
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:
PacKpbIBAaTh CMBICIT OCHOBHBIX XMMHYECKUX MOHATHM: XUMHUYECKHUH 3JIEMEHT, aTOM, MOJIEKYyJa, WOH,
KAaTHOH, aHHUOH, IPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTD,
CTETIEHb OKHUCJICHUS, XUMUYECKasi peaklMs, XMUMHUYECKas CBS3b, TEIUIOBOM 3(h(eKT peaxkiuu, MOoJib,
MOJISIPHBIA 00BEM, PACTBOP, AIEKTPOIUTHI, HEANCKTPOIUTHI, JIEKTPOIUTHUECKAS TUCCOIUAIINS, PEaKIINH
MOHHOTO OOMeEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMble U HeoOpaTHMble pEeaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLUH,  OKUCIHUTEIb, BOCCTAHOBUTENb,  OKHCIEHUE U
BOCCTAHOBJICHHE, aJJIOTponus, amMQpOTepHOCTh, XUMHUYECKass CBS3b  (KOBaJEHTHAas, HWOHHAafi,
MeTaJUTM4ecKas), KpUCTaUIMuecKas pemi€éTka, KOpPpPO3usi METAJJIOB, CIUIaBBI, CKOPOCTh XHWMHUYECKOU
peaxuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TIOHATHUM W TPUMEHSITH 3TH TIOHITHS TpHU
OTMCAHUU BEIIECTB U UX MPEBPAICHUI;
UCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY ISl COCTaBIEHUS (JOPMYI BEIIECTB U YPAaBHEHUNH XUMHYECKHX
peaKuuii;
OTIPENIEIATh BAJIGHTHOCTh M CTENEHb OKHCIICHHMS] XMMHYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO
cOCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIJacCy COeQUHEHHH mo Qopmynam, BHJ
XUMHUYECKON CBs3U (KOBAJICHTHAsi, MOHHAs, METAJUIMYECKasi) B HEOPTraHWYECKUX COCIUHEHHSX, 3apsl
HMOHA M0 XMUMHYECKON (QopMylie, XapakTep Cpelbl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX COCTUHEHUH,
TUI KPUCTAIUIMYECKOMN PEelIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbIca [lepunoanueckoro 3akona . . MenaeneeBa U JEMOHCTPUPOBATH €r0 MOHUMAaHUE:
OMKCHIBATh U XapaKTepu3oBaTh TabIMuHyI0 (opmy lleproanueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB:
pa3iauyaTh NOHSTUS «TJaBHas nojarpynna (A-rpynmna)» u «nobounas noarpynna (b-rpymma)y, mansie u
0oJbIIe TEPUOMABI, COOTHOCHTH O0003HAYEHMs, KOTOpPblE HMEIOTCS B MEPUOJUYECKON Tabmuie, ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB | 3apsif szipa, ooiiee
YHCIIO DJIEKTPOHOB U paclpe/esieHue UX MO dJIEKTPOHHBIM CIIOSIM), OOBSCHATH 00IINe 3aKOHOMEPHOCTH B
W3MEHEHUHN CBOMCTB 3JIEMEHTOB M UX COCIWHEHUHN B Mpejerax MajbiX MEPUOOB U TJIABHBIX MOATPYII C
y4€TOM CTPOEHHUS X aTOMOB;
KJIaCCU(PUITUPOBATh XMUMHYECKUE DIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHUYECKHUE peakmuu (1o
YUCITY M COCTaBY YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETUIOBOMY (D (PEKTy, 10 U3MEHEHUIO CTeNeHen
OKHUCJIEHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepU30BaTh (OMHUCHIBATh) 00MME W CHEU(DUUECKUE XUMHUYECKHE CBOMCTBA MPOCTHIX W CIIOXKHBIX
BEIIIECTB, TIOJITBEPXKAasi ONMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOITUX
XUMHYECKHUX PEaKIIHii;



COCTaBJISTh YpPaBHEHHUS DIEKTPOJUTHYECKON TUCCOLMAIMU KHCIOT, IIENOYe W COJied, IOJIHBIE U
COKpaléHHbIE ypaBHEHUS pEaKIUii HOHHOTO OOMEHa, YpaBHEHUS pEaKUWd, TMOATBEPKIAOIINX
CYIIIECTBOBAHHUE T€HETUYECKON CBSI3U MEXYy BEIIECTBAMH PA3JIMUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI TMOCPEICTBOM COCTaBJIICHHS
AJICKTPOHHOTO OajaHca 3THX PEaKIInii;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH IPOTEKAHUS
XUMHUYECKHUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX;

BBIYMCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie COCTUHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE, MPOBOIUTH
Pacy€Thl IO YPAaBHEHHUIO XUMHYECKON PEAKIIUY;

coOJro/1aTh MpaBwJIa IMOJB30BAHKUS XMMHUYECKON TMOCYI0M M J1a0OpaTOpPHBIM OOOpPYAOBAHHEM, a TAKKE
npaBujia oOpaleHusl ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSAMU IO BBITOJHEHHUIO JTa00OPaTOPHBIX
XUMHYECKHUX OIBITOB TI0 TOJYYEHUIO M COOMpAHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO
rasa);

MPOBOJNTh PEAKIUH, IMOATBEPIKIAIONINE KAYeCTBCHHBIH COCTaB Pa3lIUYHBIX BEHIECTB: pPACIO3HABAThH
OTBITHBIM TYTEM XJIOPUA-, OpOMHI-, UOAUI-, KapOoHaT-, docdar-, CHIMKAT-, Cylb}ar-, TUAPOKCUI-
WOHBI, KaTHOHBI aMMOHHMSI W HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX pacTBOpax
HEOPTaHWYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIC ONEPAIMH MBICIUTEIBHON JCATEIBPHOCTH — aHallM3 M CHUHTE3, CpPaBHCHHE,
0000111eHIe, CUCTEeMATU3AIINIO, BBISIBICHUE MPUYUHHO-CICACTBEHHBIX CBS3€H — /IS M3y4eHUs! CBOWCTB
BEIIECTB U XUMHUYCCKUX PEaKIIHiA, €CTECTBEHHO-HAYYHbIE METO/IbI TTO3HAHUS — HAOJIOICHNE, U3MEPEHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM B K dyeKkTpoHHbIe (LM POBbLIE)
cer OHTPOJIbHbIE
n/n NMPOrpaMmblI p IlpakTuyeckue paGornl  00pa3’oBaTelbHbIE PeCypChbl

0 padoThI

Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA

Xumusa — Ba)kHas 00J1aCcThb

bu6nuoreka [IOK

11 ;‘;ﬁiﬁ?{ﬁi}?:;:ﬁeﬁmqecmﬂ S 2 https://m.edsoo.ru/7f41837c
1.2 BemectBa 1 XuMU4yecKue peakiu 15 1 ﬁgggﬁ;;é;iiﬂﬁn £41837¢c
Wtoro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB
21 Boznyx. Kucnopon. ITonsitue 06 6 bu6nmoreka [IOK
OKCHIaxX https://m.edsoo.ru/7f41837c¢
29 Bonopon.llonsatue o kuciorax u 3 1 bubnmnorexka HOK
COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka HOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnmnoreka [JOK
COEIUHEHUI https://m.edsoo.ru/7f41837c¢
HWroro no paznery 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 371eMeHToB /. . MenaesieeBa. CTpoeHnue aToMoB. XMMHYECKas

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE Pe€aKIIuu

[lepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. 1.
MengeneeBa. CTpoeHue aTroma

3.1

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

32 Xumundeckas cBa3b. OKHUCIUTEILHO- 8 1 bu6nuoreka [IOK
' BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edso0.ru/7f41837c
but6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK

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



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

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




9 KJIACC

KoanuecTBo 4acoB

Ne HaunmeHoBaHMe pa3ie/ioB U TeM K I DJIeKTpOoHHbIe (LM (ppoBbIE)
n/m NporpaMmbl Bcero p;)gloTpr(:m’m’le p;’;:i?qem"e odpa3oBaTebHbIE PeCypPChl
Pa3nea 1. BemecTBO M XMMH4YecKHe peakiun
11 [ToBTOpenue u yriybiaeHne 3HaHHI OCHOBHBIX 5 1 bubmmorexa [IOK
' pasjiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIMALIMS. 8 1 1 bu6mmoreka [JOK
' XUMHUYECKUE PEaKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3nes 2. HemeTa/sibl M MX COeIMHEHHS
21 OO0m1as XxapakTepucTUKa XUMHUIECKUX 4 1 bubnuotexa [JOK
' anemenToB VIIA-rpynmsl. ["ajgoreHst https://m.edsoo.ru/7f41a636
o | o ; B 10K
' PYTHIRL- L-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepucTUKa XUMHUECKIX
bu6mmorexa [IOK
2.3 sneMeHToB VA-rpynmsl. A30T, Gpochop 1 ux 7 1 https://m.eds00.ru/7f41a636
COEJIMHEHUS
e | e e | 1 , B 0K
' PYTUIRL: POAHKP https://m.edso0.ru/7f41a636
U X COCTUHEHUS
Hroro o pasneny 25
Paznen 3. MeTa/uibl M HX COeTHHEHUS
. bubmuorexa [JOK
3.1 Obmpe CrorCTBa MeTaIIoB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Bakneinine MeTaIbl U UX COSINHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemectBa u Matepuaisl B )KU3HU Y€JIOBEKA 3 bubmorexa [IOK

https://m.edso0.ru/7f41a636
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Hroro no pazngeny

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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bu6mmoreka [JOK
https://m.edso0.ru/7f41a636



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




INOYPOYHOE IINTAHUPOBAHME

8 KJIACC

N Koan4yecTBO 4acoB

n/-n Tema ypoka Beero KounTpoabHubie IlpakTHYecKue

padoTshI padoTsbI

1 [Ipenmer xumuu. Poiab XuMuM B )KU3HU 1
yelloBeKa. Teja u BemiecTna

2 [TousiTe 0 MeTOAAX MO3HAHMS B XUMHH 1
[TpakTrueckas padota Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPHH U PUEMBI 1
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM

4 Yucrtele BemecTBa U cMecu. CiocoObl 1
pasneneHus cMecei
[IpakTrueckas padota No 2

) «Pa3nenenue cmeceill (Ha npumepe 1
OYMCTKHU TTOBAPCHHOW COJIH )»

6 ATOMBI M MOJIEKYJIBI 1

7 XuMHYECKUE DIIEMEHTEI. 3HAKU 1
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB

8 [IpocThie U CIIOXKHBIE BEIIECTBA 1

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1
3aK0H ITOCTOSIHCTBA COCTaBa BEILECTB.

10 Xumuueckas popmyna. BaieHTHOCTB 1
ATOMOB XMMHYECKHX DJIEMEHTOB

11 OrtHOcHUTENbHAS aTOMHAsI Macca. 1
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

12 MaccoBast 1011 XUMHYECKOI0 1
3JEMEHTa B COCAUHECHUHN

13 KommgectBo BemecTBa. Moib. 1
MounsipHast macca

14 du3nyecKkre U XUMUYECKUE SIBICHUS. 1
XuMUYecKasi peakius

15 [Tpu3naku n ycnomzmv MPOTEKAHUS 1
XUMHYECKHUX PEaKIIHii

16 3aKOH COXpaHEHHS MacChI BEIIECTB. 1
XHWMHYECKUE YPABHEHHUS
BrrunciieHust KOJIM4eCcTBa, MacChl

17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX 1
peakuuii
Knaccudukamnmsi XuMHUIecKux peakiui

18 (coenuHeHus, pa3ioXKeHus, 1
3aMeINIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHImKIoneauct. O0o0eHue 1
cUucTeMaTu3als 3HaHHH

20 KontponsHas padora Nel mo reme 1 1

«BeIIIeCTBa U XUMHUYCCKUC PCAKLTUN




21

Bo3nyx — cMech razos. Coctas
Bo3ayxa. Kucinopon — snemMeHT u
npocToe BemecTBo. O30H

22

du3nyuecKre 1 XUMHYECKHE CBOMCTBA
KHUCJIOpoJia (peaKkuu OKUCICHUS,
ropenue). [lonsTue 06 okcumgax

23

Croco0Obl MOJTy4eHHUs KHCIOpOo/ia B
nabopaTopuu ¥ MPOMBIIUICHHOCTH.
[TpumeHeHHe KUCI0poaa

24

TennoBoi 3 PexT XuMUIeCKOoM
peaKIyu, TIOHSATHE O
TEPMOXHUMHYECKOM YpaBHEHUH, IK30- U
IHIOTEPMHUYECKUX PEaAKIIUIX

25

TomuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0o
MPEOTBPAICHHSI

26

[IpakTuueckas padora Ne 3 o Teme
«ITonyuenue u cobupanue KUciIopoa,
U3Y4YE€HHE €ro CBOMCTBY

27

28

Bonopoa — snemeHT u npocroe
BelecTBO. Haxoxaenue B nmpupoe
du3nyeckre 1 XMMHUYECKHE CBOIICTBA
Bojiopoa. [Ipumenenue Bogopoaa

29

ITonsaTHE O KHCIOTAX U COJIX

30

Crioco0bl nostydeHus BOAOPoa B
nabopaTopun

31

[IpakTuueckas padora Ne 4 o Teme
«ITonydenue u cobupanue BoI0poa,
W3y4YEHUE €ro CBOMCTB»

32

33

34

35

36

MossipHblii 00BEM ra3oB. 3aKOH
ABoraapo

Brruncienus o0b€Ma, KOJIUYECTBA
BEIIIECTBA ra3a 10 ero H3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

Brruncienus o0bEMOB ra3os I10
YPaBHEHUIO PEAKIIMU Ha OCHOBE 3aKOHA
O6”I)éMHI)IX OTHOIHGHI/Iﬁ Tra30B
dusnueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBanuii. [Tousitue 00
WHUKATOpax

37

Boga xak pPaCcTBOPUTCIIb. HacepimeHnnsie
1 HCHACBIIICHHBIC PaCTBOPLI.
MaccoBas 1011 BellleCcTBa B pacTBOpC

38

39

[IpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHrE paCTBOPOB C
ONpeACIEHHON MAacCCOBOU JT0IEN
PAacCTBOPEHHOTO BEIIECTBAY

KonTponbnas padota Ne2 o teme




«Kucnopoa. Bonopoa. Boga»

40

Okcuapl: coCcTaB, KiIacCUupUKaIs,
HOMEHKJIaTypa

41

42

ITonyyeHnue u XMMHUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX
OKCHJI0B

OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

43

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHUI

44

45

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCIJIOT

46

Conu (cpeanue): HOMEHKIIATypa,
CIIOCOOBI TIOYyYSHUS, XHMUYIECCKHEC
CBOMCTBA

47

48
49

50

51

52

53

[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIUHECHUIN»

I'enetnueckas cBSI3b MEXKAY KJaccaMu
HEOPraHUYECKUX COCIMHEHUN
O06001IeHrEe U CHCTeMaTU3alus 3HAHUH
KonTponbnas padorta Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCeTMHECHUIT"

[TepBbie MONMBITKH KIacCUPUKAITIT
XUMUYECKUX AieMeHTOB. [lonarue o
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMMUYECKUX
anemenToB JI. 1. Meneneena

[lepuoibl, TpyNIbl, MOATPYIIIBI

54

55

56

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CrtpoeHne 371eKTPOHHBIX 000JI04eK
aToMOB 351eMeHTOB [leproanueckoit
cuctemsl /. 1. MenaeneeBa

XapakTepucTuKa XUMHIECKOTO
3JIEMEHTa M0 €T0 MOJIOKEHHUIO B
[Tepnonnueckoii cucreme /1. U.
MenneneeBa

57

58

3nauenue Ilepnonnueckoro 3akoHa s
pa3BuUTHUA HAyKu U npaktuku. /. 1.
MeHeneeB — y4€HbIHU, IEAATOT U
IpaKJaHUH

DNEeKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHUYECKHX HJIEMEHTOB




59 Wonnast xumuieckast cBsi3b 1
60 KoBanentHast nosnsipHasi XuMu4eckas 1
CBSI3b
61 KoBaneHTHas HemosipHasi XuMU4ecKas 1
CBSI3b
62 CreneHb OKUCIICHUS 1
63 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakuuu
64 OKHCIIUTENN U BOCCTAHOBUTEIIH 1
65 KontponbHas padota Ne4 o reme 1 1
«Ctpoenne aroma. XUMUYECKas CBS3bY
66 PesepBHEIil ypoK. O6061ueHHe u 1
CUCTeMaTH3alusl 3HAaHHUH
67 PesepBHBII ypoOK. O6o6lueHI/Ie u 1
CUCTEeMAaTH3aIIHsI 3HAHHUH
68 PesepBHbII ypoK. O606lueHI/Ie u 1
CUCTeMAaTH3AIHs 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I1O 68 4 4
I[TPOT'PAMME
9 KUIACC
KoJsnyecTBo 4yacos
Nen/m  Tema ypoka KonTtpoabHubie IIpakTH4eckue

Ilepnoanueckuii 3aK0H.
[Tepuonuueckas cucrema
XUMHUYECKUX djieMeHToR /1. .
MenneneeBa

Bcero

padoThI

padoThI

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHX HJIEMEHTOB
IIEPBBIX TPEX NEPUOA0B
Krnaccudukanus u HoMeHkIaTypa
HEOPraHWYECKUX BEILECTB

Buaper xuMmnueckou CBSI3U U TUIBI
KPUCTAJUIMYECKUX PELIETOK

KonTponbnas padora Nel no teme
«IToBTOpEHuUe u yriydneHue
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

Knaccudukanus XuMuueckux
peaKuurii Mo pa3IMYHbIM MPU3HAKAM

[ToHsATHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHATHE O TOMOI€HHBIX U
TeTEePOreHHBIX PEAKIIHIX

IlonsaTHE 0 XUMHUYECKOM
PaBHOBCCHMU. CDaKTOpI)I, BJIMAOIIUC
Ha CKOPOCTb XUMHYECKOMN pCaknuun
" IIOJIOKCHUE XUMHYCCKOT'O
PaBHOBCCHUA




OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBbHBIE PEAKIIUU

10

11

12

13

14
15

Teopus 21EKTPOIIUTUYECKON
nucconranuu. CUIbHBIE U Clla0ble
JJIEKTPOJIUTHI

HoHHbIE ypaBHEHHUsI peak i
XHUMHUYECKHE CBOMCTBA KHUCJIOT U
OCHOBAHHH B CBETE MPEACTABICHUI
00 DIIEKTPOIUTUIECCKON
JIFICCOIAIIAN

XHUMHUYECKHE CBOMCTBA COJICH B
CBETE IMPEICTABICHUI 00
AIEKTPOJIUTUYECKON JUCCOLIHAIITT
[TonsiTue o runponuse conen

O00011IeHIE U CUCTEMATHU3ALIS
3HaHUU

16

[IpakTuueckas padora Ne 1.
«Pemienne s3KkcrepuMeHTATBHBIX
3aau»

17

18

KonTponbnas pabota No2 mo teme
«INEKTPOTUTUYECKAS
aucconuanus. XuMUYeCcKue
pEeaKIu B PACTBOPAX»

OO01as xapakTepUCTHKA raJIOr€HOB.
XHUMHUYECKUE CBOMCTBA HA PUMEPE
xJjopa

19

Xinopooaopon. ConsiHasi KUCIIOTa,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
IIPUMEHEHNE

20

ITpakTruyeckas padora Ne 2 o Teme
«[TonyueHnne COMIHON KUCITIOTHI,
H3y4YEHHE €€ CBOMCTBY»

21

Brruncienus no YpaBHCHHUAM
XUMHUYCCKUX peaxunﬁ, €CJIM OAUH
U3 pCarcHToB J1aH B HU30BITKE

22

23

24

25

26

OO1m1ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynibl

AnnoTpornHbie MOIU(MUKALIUN CEPHI.
Haxoxnenue cepol u eé
COEIMHEHUI B IPUPOJIE.
XHWMHUYECKHE CBOMCTBA CEPBI
CepoBoziopoj1, CTpoEHHUE,
¢bu3nUecKre U XUMHUYECKHEe
CBOICTBA

Oxkcunpl cepbl. CepHas KUCIOTAa,
¢bu3nUecKre U XUMHUYECKHEe
CBOMCTBA, IPUMEHEHNE
XUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE MIPOMBIIIUIEHHOTO criocoba




MTOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsAI3HEHUE
OKpY>KaloIleu cpeibl
COEMHEHUSIMHU CEPbI

27

Brlunciienne MaccoBOi 101U
BBIX0/1a TTPOJIYKTA PEAKIINH

28

OO1w1ast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A3oT,
pacrpocTpaHeHHE B IPUPOJIE,
¢busnyeckue 1 XUMHUECKUE
CBOICTBa

29

30

31

AMMHaK, ero Gpu3nvecKue u
XUMHYECKHE CBOMCTBA, MOJIyUYCHUE
U TIPUMCHCHHUE

[TpakTuueckas padora Ne 3 mo Teme
«[lony4yeHre aMMuaKa, U3y4cHHe
€ro CBOMCTB)»

A3oTHas KUCOTa, e€ Ppu3ndecKue u
XMMHYECKHE CBOMCTBA

32

Hcrnonbs30BaHre HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MUHEPATBHBIX
ynobpenuit. Xummuueckoe
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COEIMHEHHUSIMH a30Ta

33

®ocop. Oxeun dochopa (V) u
dbocdopHas kucnora, pusuveckue u
XHUMUYECKHE CBOWCTBA, MOJTyYCHHE

34

Hcnons3oBanue pocdaros B
KayecTBE MUHEPAIbHBIX
ynoOpeHul. 3arpsi3HeHHe
IPUPOJHOM cpenbl hocdaTamu

35

Yrnepoa, pacnpocTpaHEeHHUE B
npupoie, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA

36

Oxcunpl yriaepoaa, ux pusnyeckue
U XMMHUYECKHE CBOMCTBA.
DKonornyeckue npoodaeMsl,
CBSI3aHHBIE C OKCHJIOM yTJIepoa

(V)

37

YroapHas KUCIIOTa U €€ COJIU

38

39

IIpakTuyeckas padora Ne 4 o Teme
"[lonyueHne yriaekucioro rasa.
KauecTBeHHas peakuus Ha
KapOoHaT-NOH"

[lepBoHayanbHbIE TOHATHUS 00

OpraHn4YCCKUX BCIICCTBAX KaAK O
COCAUHCHUAX YIIICpoJa

40

KpCMHI/Iﬁ n €ro COCAMHCHU

41

[IpakTuyeckas paGora Ne 5.
Pemrenue skcriepuMeHTaTBHBIX




3a7a4 1o teMe «Baxknaeime
HEMCTAJIJIBI 1 UX COCAUHCHUS»

42

43

KonTtponsHas padora Ne3 o reme
«Baxuennme HeMeTauIbl U UX
COEIMHEHU S

OOm1ast xapaKTepUCTHKA
XUMHUYECKUX HIEMEHTOB —
MeTaJuI0B. MeTtajuinueckas CBs3b U
MeTaJUIMYeCcKasi KpUCTauInuecKas
pemérka. PU3NYECKUe CBOMCTBA
METaJIOB

44

45

46
47

48

XUMHUYECKUE CBOMCTBA METAJLIOB.
DJIEKTPOXUMHUYECKUH P
HaIIpsHKEHUH METaJUIOB

OO6u1re crocoObl MOTyYSHHS
MeTauioB. CrnaBel. Beraucnenus
[0 YPaBHEHUSIM XUMHYECKUX
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH

[TonsiTHe 0 KOPPO3UU METAIIIOB
[IemouHble METAIIIBI

OxcuIbI U THIPOKCH/IBI HATPHS U
KaJus

49
50

Illero4HO3EMENBHBIE METAILIBI —
KaJIbIIMA ¥ Maruui

Baxxueiiiine coeqMHEHNS KAIbIIHAS

51

52

O000I11IeHIE U CUCTEMATU3AIUS
3HAaHUH

JKécTKoCTh BOJIBI U CIIOCOOEI €€
yCTpaHEHUs

53

ITpakTruyeckas padora Ne 6 o Teme
"XXEcTKOoCTh BOABLI U METOMBI €€
ycTpaHeHHus"

54

AmoMuHUH

55

AM@oTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHIA

56

Kemeso

57

58

Oxcuapl, TUIPOKCH]IBI U COTTU
xene3a (1) u xenesa (111)
O0001IeHre B CUCTEMATH3 A
3HAaHUM

N e e

59

60

[TpakTuyeckas pabora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxHeume
METAJUTBI M UX COCITMHECHUSI

Beruucnenus no ypaBHeHHSIM
XUMUYECKUX PEAKLUHN, €CIIU OOUH
U3 PEareHToB JIaH B 30BITKE WK
COJICPKUT NpUMecH. Beruncnenns




MacCOBOH J0JTM BBIXO/a TIPOYKTa
peakiumn

O0001IeHYE ¥ cCUCTEMAaTU3 AU

61 . 1
3HaHUU
KontponbHas padota Ne4 o teme

62 «Baxuenme MeTauibl 1 UX 1
COETUHEHUS»

63 BemectBa u MaTepraibl B 1
MIOBCETHEBHOM JKU3HU YEJIOBEKA

64 XI/IMI/I‘IeCKOCvBan}ISHCHI/Ie 1
OKpY>KaloIien cpeabl

65 Ponp xumuu B perieHun 1
9KOJIOTMYECKUX MPoOIeM

66 Pe3epBHBII ypOK. O606\I:HGHI/IC u 1
cHCcTeMaTH3alus 3HAaHUH

67 PesepBHbIii ypoxk. O606£116Hne u 1
CUCTeMaTH3alusl 3HAaHUH

68 PesepBHbIi ypoK. O606£JleHI/Ie u 1
CHCTEMaTH3alus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 knacc/ ['abpuensta O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenmne»

» Xumus, 8 xinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o01iecTBo «M31arenbcTBo
«IIpocsenienue»

» Xumus, 9 kinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKHOHEpHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

» Xumus, 9 xknace/ Epemun B.B., Ky3emenko H.E., Jlpo3noB A. A. u npyrue; noxa penakmueii Jlynnna
B.B., Axunonepnoe o6mectBo «3narensctBo «lIpocBemenue»

» Xumus, 9 xknacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe obmiectBo «M31arenscTBo
«IIpocsenienne»

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

Xumus, 8 kinacce/ ['abpuensu O.C., OctpoymoB WN.I'., Ciankos C.A., AKIMOHEPHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenune»

* Xumus, 8 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0miectBo «M31aTenbcTBo
«IpocBenieHne»

* Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHMOHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenune»

» Xumus, 9 knacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A. A. u apyrue; noa penakuueii Jlynuna
B.B., Axunonepnoe o6mectBo «M3narenscrBo «IlpocBemienue»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AxkiimonepHoe odiiectBo «M31aTenbcTBO
«IIpocBenieHne

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
bubmuorexa [JOK

POII

MDOIII

Sknacc
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