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IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHM Ha ypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs COCTaBlIeHA Ha OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOIl MpPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanust, npeacrasieHHbx B @I'OC OO0, a takxke Ha OCHOBE (enepalbHON pabodel mporpaMMBl
BOCIIUTAHMS U C YUETOM KOHIICTILIMU IpernojaBaHus ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTelbHbIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma no xumuu Ja€T MpeCTaBICHUE O LENsIX, O0mIel cTpareruu oOydeHus, BOCIUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMH Y4eOHOIO IMpEeaMeTa, yCTaHABIMBAeT 00s3aTeNbHOE MPEIMETHOE
coJiepKaHue, MpeaycMaTpUBAEeT paclpeAesIeHHe €ro Mo KjiaccaM M CTPYKTYpUpOBaHUE IO pasjesiaM U
T€MaM MpOrpaMMbl IO XUMHH, OINpPEAENAET KOJIWYECTBEHHbIE M KAUECTBEHHBIE XapaKTEPUCTUKU
CoJlepKaHusl, PEKOMEHAYEMYIO IOCIEAOBATEIBHOCTh M3YYEHUST XUMHUU C YYETOM MEXIPEIMETHBIX M
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO IMpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydaromuxcs,
orpezensieT BO3MOXKHOCTH IpeaMeTa IJsl peai3alud TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs, a TaKkKe TPeOOBaHWH K
pe3ynbrataM OOydueHHUsi XMMHHM Ha YpOBHE Ilelied M3ydeHHUs MpelMeTa M OCHOBHBIX BHUIOB y4eOHO-
[I03HABATEJIbHOM JI€ATEIbHOCTH 00YUaIOLIErocs 10 OCBOEHUIO YU€OHOIO CO/IEPIKAHMUS.

3HaHHEe XUMHH CIY>KUT OCHOBOH i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIErocs, €ro
NPEJCTaBICHUN O MaTepHajJbHOM EIWHCTBE MHpPA, BAXKHYIO POJb HrparoT (GopMupyemble XHUMHUEH
MIPEJICTABJICHHSI O B3aMMOIPEBPAICHHUSIX SHEPTUU U 00 3BOJIOLUHU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS
JI00ABHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUILIEBON U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEH HJisi caMOpa3BUTHS W (OPMUPOBAHUSA KYIBTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIa/1 B (JOPMHUPOBAHHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcsi, HABBIKOB
X CaMOCTOSITENIbHOM Y4eOHOUM IesTeNbHOCTH, 3KCHEPUMEHTANbHBIX W MCCIEI0BAaTENbCKUX YMEHUH,
HEOOXO/MMBIX KakK B MIOBCEIHEBHON KU3HHU, TaK U B MPO(PECCUOHANBHON NeATEIbHOCTH;

3HAKOMUT CO CHenu(UKON HAyYHOrO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI LI€JIOCTHOTO B3IUIAJa HA
€IMHCTBO MPUPOJBI U YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM A3TAalloM B (OPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH OOy4arolUXCs;

CocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIUXCs.

JlaHHBIe HampaBJeHUs B OOYYEHUM XUMHH 00ECIEeUMBAIOTCS CHEeUU(UKON copepikaHusl yd4eOHOro
IpeIMeTa, KOTOPBIN SBISETCS MEeJarornuecky aJalnTHPOBAHHBIM OTpaKeHHUEM 0a30BOM HayKH XMMHUU Ha
OIIpeAEIEHHOM dTare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 0O0IIero oOpa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHHE
00y4aroIMMHUCS CUCTEMBbl TEPBOHAYAIBHBIX MOHATUN XHMHH, OCHOB HEOPraHMYECKOW XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa cofep:kaHusi IporpaMmbl 0 XUMHUH CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOTI'O MOJIX0Aa K
e€ uzydenuto. CoziepikaHue CKIIAJbIBAETCS U3 CUCTEMBI MMOHATHI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI MOHATHHA 0 XUMUYECKOH peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— IpeCTaBIeHUN 00 ANEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMs pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOTYYEHHBIX U OCMBICIEHHBIX
(akToB, pa3BUBAIOTCSA MOCJIEOBATEILHO OT OJTHOTO YPOBHSI K APYTOMY, BBITIOJIHAS (PYHKIUUA OOBSICHEHUS
U MPOTHO3UPOBAHUS CBOMICTB, CTPOEHHS M BO3MOYKHOCTEW NPAKTUYECKOTO MPUMEHEHUS U IOJIyYEHUs
M3y4aeMbIX BEILECTB.

OcBoeHne NMporpaMMbl IO XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOM
COCTABJISIIOLIEH HAyYHON KAPTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOUN MPUPOJBI, IIEHHOCTHOTO OTHOIIEHUS K
HAayyHOMY 3HAHHUIO M METOAAaM IIO3HAaHUS B Hayke. M3ydeHne XMMHMM IPOUCXOAUT C IPUBICYEHHUEM



3HaHUI U3 paHee M3Y4YCHHBIX y4yeOHBIX mpeameToB: «OKpyxaromuil Mupy, «buomorus. 5—7 kimacce» U
«®Pusuka. 7 Kaace».

[Ipy wu3ydyeHUM XHUMUHU TPOUCXOAUT (POpMHUpOBaHHE 3HAHUN OCHOB XHMMHYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHMUSA, IMPAKTHUYECKON JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajauya y4eOHOro HpeaMeTra COCTOMT B (DOPMHPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAaHUH — BaKHEMIIUX (AKTOB, IOHATHHM, 3aKOHOB M TEOPETHUYECKUX MOJOXKEHUH,
JOCTYIHBIX 00O0OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAYKH, B MPUOOIICHUH K HAYYHBIM
METOAAaM IO3HAaHMUsS IPU HM3YYEHUHU BEIIECTB U XUMMUYECKMX peakuuii, B (OPMUPOBAHUM U Pa3BUTUHU
MO3HABATENbHBIX YMEHUH U UX MPUMEHEHHU B Y4eOHO-ITO3HABATEIbHON M yueOHO-HCCIIE0BATEIbCKOM
JesTebHOCTH, OCBOCHUU MPaBUJI O€30I1aCHOI0 00pallleH!s ¢ BEIIECTBAMH B [TIOBCEJHEBHOM JKU3HU.

[Ipu u3yyeHNn XMMUU HA YPOBHE OCHOBHOTO OOIIETro 00pa30BaHMs BaXHOE 3HAUCHHE IMpUOOpenu
TaKHe LEeNH, KaK:

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

—  HalpaBJIEHHOCTh OOy4eHUS Ha CHUCTEMaTHYeCKOoe MpHOOLIeHHEe oOyyaromuxcs K
CaMOCTOSITENTLHON ITO3HABATENBHON JEATENIbHOCTH, HAYYHBIM METOJaM TII03HaHUS, (OPMUPYIOUINM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— ofecriedeHHe  yCJIOBHUH, CIOCOOCTBYIOIIMX  HPUOOPETEHHIO  OOYYAIOMUMHKCS  OIBITA
pa3sHOOOpa3HOM JEATENbHOCTH, TIO3HAHUS M CaMOIIO3HAHMs, KIHOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESITEIBHOCTH;

— (hopmupoBanue oOmel (QyHKIMOHAIBHOW U €CTeCTBEHHO-HAyYHOW IPAaMOTHOCTH, B TOM YHCIIE
YMEHHUM OOBSCHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUPA, UCIOJIb3YS 3HAHUS U OIBIT, [TOJIyYEHHBIE
IpU U3YYEHUU XUMMHU, MPUMEHATh UX NPHU PELICHUH NMpoOJIeM B MOBCEAHEBHOM >KU3HU M TPYAOBOIi
NeSITENIbHOCTH;

— (¢opmupoBaHHe Yy OOYYaAIOUIMXCS TYMAaHHUCTHMUYECKUX OTHOILEHHWH, HNOHUMaHMUS LEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKU IKOJIOTHYECKH I1eJIeCO0Opa3HOro MOBEACHUS B OBITY M TPYIOBOM
JEATENIBHOCTH B LIESX COXPAHEHUSI CBOETO 3JJ0POBbS M OKPYKAIOLIEH PUPOIHON CPELIbI;

— pa3BUTHE MOTHUBAIlMU K OOYUYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOII0 M CaMOBOCIHUTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUSI.

OOmiee yMCIO YacoB, OTBEAEHHBIX JUISI M3Y4YEHUS XMMHUUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusl, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2 yaca B HeZleNt0), B 9 kinacce — 68 yacos (2
gaca B HEJICITIO).



COJAEP/KAHUE OBYYEHUA

8 KVIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YelOBEKA. XMMHS B CUCTEME HayK. Tena W BellecTBa.
@dusnueckue CBOMCTBA BEIIECTB. ArperarHoe COCTOsHHME BellecTB. [IoHATHME O MeTomax MO3HaHUA B
xuMuu. Yncteie BemecTBa u cMecu. CrocoObl pa3/ieieHus: CMecei.

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

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemecTB. OTHOcUTeNbHAs aromMHas Macca. OTHocuTenbHas MOJIEKYJsipHas macca. MaccoBas
JI0JI1 XUMUYECKOI'O AJIEMEHTA B COCIMHEHUH.

KomunyectBo BemecrBa. Monbs. MomnspHas macca. B3auMoOCBs3b KOJIMYECTBa, MAacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacy€rel mo hopMyrnaM XMMHUYECKUX COSTUHEHHH.

du3nyeckue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklus U €€ NMpU3HAKU. 3aKOH COXPaHEHUS
Macchl BeHIeCTB. XuUMHUYeckHe ypaBHeHusa. Kiaccudukamus XUMHYECKUX peakuuid (COeAMHEHUS,
pasnoKeHus1, 3aMeIeHUs, 0OOMEHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMUYECKOH MOCY/I0H, MpaBUIaMu padOTHI B TAOOPAaTOPUH U MPUEMaMU 00paICHHUS
c JnabopaTopHbIM OOOpyJOBaHMEM, M3yYeHHE M ONHCaHWe (PU3MUYECKUX CBOWCTB 00pa3loB
HEOPTraHMYECKMX BEIECTB, HaONMoJAeHHE (PHU3MUecKNX (TUIaBJICHHE BOCKA, TasHHUE JIbAa, pPAacTUpaHUE
caxapa B CTyIIKe, KUIIEHHUE U KOH/ICHCAIUS BOJIbI) U XUMUYECKHX (TOpEeHHE CBEYU, TPOKATTMBAHUE METHOMN
MIPOBOJIOKM, B3aUMOJCHCTBME MeJa C KHUCIOTOW) SIBJICHHH, HAONIOJEHHE M OIKCAHUE TPU3HAKOB
MPOTEKAaHU XUMUYECKUX PEaKIHi (paziokeHue caxapa, B3auMOICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxxenue rugpokcuaa meau (1) mpu HarpeBaHuu, B3auMOJICHCTBHE JKeJie3a C PAaCTBOPOM COJTH
menu (I), n3ydenue crnocoboB pas3zieneHus: cMeceil: ¢ MOMOIIBI0 MarHuTa, (UILTPOBAaHUE, BhIMTAPHUBAHHUE,
TUCTHIUISILMS, Xpomatorpadus, HTpOBEJEHHE OYKMCTKM MOBAapEHHOM coyiM, HAONIOAEHHE U ONHUCAHHE
pE3YJIBTaTOB INPOBENEHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3JAaHHME MOJEJeH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3nyxa. Kucmoposa — anemMeHT u mpocToe BeriecTBo. Haxoxnenue
KHCIIOpOJia B MpUpPOJe, GU3NUYECKUE U XMMHUECKHUe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kucinopona. CrnocoObl TOMy4yeHHUs KHCIOopoAa B J1abopaToOpuu U MpoMbIIeHHOCTH. Kpyrosopot
Kucnopo/a B mpupojie. O30H — alIoTporiHas MoIu(UKAIHs KHCIOPO/a.

TemoBoit  >PdexkT XUMUYECKOW peakluH, TEPMOXUMHUYECKHE ypaBHEHUS, 0JK30- U
SHAOTEPMHUUYECKUE peaklUnU. TOIUIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJIEHHE NapHUKOBOIO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpoctoe BemecTBo. HaxokaeHue Bojopoda B mpupoze, (pusnueckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI nomydeHus. Kucinotsl u conu.

Monsipabiii 00BEM Tra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusunyeckne cBorcTBa BOJIbl. Bona kak pactBopuTenb. PactBopbl. HachlllieHHBIE M HEHACHIIIIEHHBIE
pacTBopbl. PacTBopuMOCTH BeweCTB B BOJE. MaccoBasi 10l BEIIECTBA B pacTBOpe. XUMHUYECKHE
cBorcTBa Boabl. OcHOBaHuA. Ponb pacTBOpOB B IpHUpOAE M B JKHU3HM 4YeloBeKa. KpyroBopoT BOIbl B
IIpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudpukammss  Heopranmueckmx — coemuuHenuit.  Oxcunbl.  Knaccudukanus — oxcHaoB:
cosieoOpa3zymomne (OCHOBHBIE, KHCIOTHBIE, am@oTepHble) U HecosneoOpasyroume. HomenkinaTypa
okcu10B. du3znueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaos.

OcnoBanust. Knaccudukanus ocHoBaHMHN: MIETOYM U HEPACTBOPHMbIE ocHOBaHU. HomeHkmaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslydeHne ocCHOBaHUH.

Kucnotsl. Knaccudukanus kuciaor. Homenknarypa kuciaor. @U3HUecKue U XMMUYECKHE CBOMCTBA
kucinot. Psana aktuBHoctu metauioB H. H. bekerosa. [losyuenue Kucior.

Comu. Homenkinarypa coneil. @uznueckue 1 XuMudeckue cBoictsa coseil. [lonydenue coneil.

['eneTnyeckas CBSI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE OIpe/AeICHUE COJIEpXKaHMs KUCIOpoJa B BO3JAyXe, IOJY4YEeHHE, CcoOupaHue,
pacro3HaBaHME M U3y4CHHE CBOMCTB KHMCIOPOAA, HAONIOIEHHE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM
U YCJIOBHSI BOSHUKHOBEHHUS U MPEKPALICHUs TOpeHus (IoXapa), O3HAKOMJIEHHE ¢ 00pa3laMu OKCUIOB U
ONMCaHME HUX CBOMCTB, IOJlydeHHE, COOMpaHHE, pacllO3HaBaHME W HU3yYEHHE CBOMCTB BOJOpOJA
(ropenue), B3aumozeiictBue Bojopoaa ¢ okcuaom wmenu  (Il)  (Bo3moxkHO —wucmosib30BaHUE
BUJIEOMATEPHAJIOB), Ha0JII0IeHHEe 00pa310B BEIIECTB KOJINYECTBOM | MOJIb, HCCIIeI0BaHHE OCOOEHHOCTEH
pacTBOpPEHMUsS] BELIECTB C Pa3IM4YHON pPacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONpPEIEIEHHON
MaccoBOM J10J1eil pacTBOPEHHOTO BEIECTBA, B3aUMOEHCTBUE BOJIbI C METANIaMH (HATPUEM U KaJlbLIUEM)
(BO3MOXXHO HCIIONIb30BaHME BUICOMATEPHAJTIOB), MCCIEJOBAHHWE OOpPA3LOB HEOPraHUYECKUX BEILECTB
pa3IMYHbIX KJIACCOB, HAOIIOAEHUE U3MEHEHUsI OKPACKU MHAMKATOPOB B PacTBOPaxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3aumozeicteus okcuga menu (ll) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C METajlJlaMH,
peakuuil HeUTpaau3auuy, OIy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METAUIA JPYTUM
U3 pacTBOpa COJIM, PELLIEHUE IKCIIEPUMEHTANIbHBIX 3ajau 110 TeMe «BakHelne Kiacchl HEOPraHUYeCKUX
COCTUHEHUN .

Ilepuoanyeckuit 3axkoH u Ilepumoagmyeckass cucrema xumudeckux »djemenros JI. M.
MenpeaeeBa. Crpoenue aToMoB. XuMHYecKas CBfA3b. OKHCIMTEIBLHO-BOCCTAHOBHTEIbHBIE
peakuuu

IlepBble HOMBITKM KiIacCU(UKALUMU XUMHUYECKUX 3JeMEHTOB. IloHsATHE O rpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEIbHbIE METAJUIbl, TaJIOr€Hbl, WHEPTHbIE TIa3bl). DJIIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCU/IbI U THIPOKCHUIBI.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuudeckux annemeHTtoB [[. M. Menneneesa.
Kopotkonepuoanas u jymHHOnepuoaHas Gopmsl [lepuoanyeckoit cucteMbl XUMUYECKUX JIEMEHTOB /1.
N. Menneneesa. Ilepuoael u rpynmnbsl. @U3HUECKUN CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB NEpUOAa U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX siiep. M3otombl. OnexTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obosoyek aTromMoB mepBbIXx 20 xumuueckux nneMeHTOB llepumomuueckoii cucremsl [I. . Menzaeneesa.
XapakTepucTuka XUMHUYECKOTO D3JIEMEHTa IO €ro InoioxkeHuro B Ilepumommueckoin cucreme JI. M.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XUMHUYECKHX D3JIEMEHTOB, METAINIMYECKUX U
HEMETAJIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue Ilepuoanueckoro 3axkoHa u Ileproanyeckoil CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB IS
pa3BuTUA HayKku U npakTuku. [. Y. MenneneeB — yd€HbBIN U Ipak1aHNH.

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHAs W HEMOJSIPHAs) CBSI3b. DJIEKTPOOTPHUIATEIHHOCTD
XUMHMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

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

Xumuueckuii IKCnepumMeHm:

u3yueHue oOpa3lloB BEILIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCHAA IIMHKA C
pacTBOpamMH KHUCIOT M ILIEJOYel, MPOBEICHHE OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX pEaKLUil (TOpEHUE, pEAKLIUU Pa3JI0KEHUsS, COSTUHEHMS).

Meostcnpeomemnuwie ceasu

Peanuzanus MEXNpeAMETHBIX CBA3€H NPU M3YYEHMHM XMMHHM B 8 KJIACCE OCYLIECTBIISIETCA YEPE3
HCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUIS OTZIEIBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE IOHSTHS: HAYYHbIN (akT, TUIIOTE3a, TEOPHs, 3aKOH, AaHATIN3, CUHTE3,
Kjaccuukanus, MepuoAUNYHOCTb, HAOIIOAECHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, U3MEPEHHE, MO/EIb,
SIBJICHUE.

®duszuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIBI, PaIUOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUYECKUI 3apsAl, BELIECTBO, TeNO0, O0bEM, arperaTHoe COCTOSIHME BEIIeCTBa, ras,
¢du3nvecKkre BEIMYUHBI, €IUHULIBI H3MEPEHHsI, KOCMOC, TUIaHETHI, 3BE31b1, CONHIIE.

buonorust: potocuntes, npxanue, onocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpPANbl, TOPHbIE MOPOJIBI, IOJIE3HBIE HCKOIAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKuust



Ilepnonnueckuit 3akoH. llepuonmueckas cucrema xumuueckux snemeHTtoB [[. M. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTM B M3MEHEHMHM CBOMCTB XHMHMUYECKHX 3JEMEHTOB MEPBBIX TPEX
NIEPUOJOB, Kaius, KajblUsl M MX COECIUHEHUH B COOTBETCTBUU C IIOJOKEHUEM DJIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

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

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XWMHYECKHE CBOWCTBA BEICCTB,
OTHOCAILMXCSA K pPa3IM4HbIM  KJAcCaM HEOPraHWYECKUX COCIMHEHUM, TEeHEeTHYecKas CBA3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKHMX peakIuil MO pa3jiuyHbIM MpU3HaKaM (10 YHCIy U COCTaBy
YYaCTBYIOIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3P (EKTy, MO0 HM3MEHEHHUIO CTEIEHEH OKHCIICHUS
XUMHUYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO KaTalu3aropa). DK30- U JHIOTEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonsiTne o ckopoct Xumuuyeckol peaknuu. I[loHaTne o006 o0OpaTUMBIX U HEOOpPATHUMBIX
XUMHUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX W TeTeporeHHbIX peakuusx. llonsarue o kartanuse.
[lonstue o XxumuueckoMm paBHOBecUU. (DAKTOpHI, BIUSAIOIIME HA CKOPOCTh XMMHUYECKOM pEakluu Hu
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC ~ pPEAKLUU,  JJNEKTPOHHBIA  OalmaHCc  OKHCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHuEe ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMM C
MCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopust 37IEKTPOTUTUUECKON TUCCOLMALUU. DIEKTPOIUTHI U HERNEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMALMM BEUIECTB C PA3IMYHBIMU BUJIAMU XUMHUUYECKOU CBsI3H. CTENEHb UCCOLUALUU.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMeHa. YcCNOBHS MNPOTEKAHUS peaklHWii HOHHOrO OOMEHa, TIOJHbIE H
COKpalI€HHbIE HOHHBIE YypaBHEHHMsS peakuuil. CBolicTBa KHCIOT, OCHOBaHMM M cojled B CBeTe
NpeJCTaBIeHUH 00 AIIEKTPONUTHYECKOM nucconuannu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEIAMU KPUCTALINYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METAIJIOB U
HeMeTalyioB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIEIOBaHHE 3aBHCUMOCTH
CKOPOCTM  XUMHYECKOW pEakIuu OT BO3ACHUCTBHUA  pa3iIMuHbIX  (AKTOpOB, HCCIEAOBaHUE
AJIEKTPONPOBOJHOCTH pPAacTBOPOB BEUIECTB, Ipollecca JUCCOLMALMU KHCIOT, LIEJIOYEed M CcoJed
(BO3MOKHO HCIIOJIb30BAaHME BMJIE0 MATE€PUAJIOB), NMPOBENECHUE OIBITOB, WIUIIOCTPUPYIOUIUX IMPU3HAKU
NPOTeKaHMUs peakluil MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIACICHHE raza, oOpa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (TropeHue, peakiuu
pa3ioXKEeHUs, COCIMHEHUs), DPACIIO3HABAHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KayeCTBEHHBIX
peaxkiuii Ha HOHBI, PEeLICHNE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTtayibl 1 MX coeJHHEHUSA

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEeHU
okucnenus. CTpoeHue M (pu3nuecKkue CBOMCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XUMHUYECKHUE CBOHCTBA
Ha IpUMepe XJopa (B3auMoIeCTBUE C METaJUIaMK, HEMEeTallJIaMy, 1ieino4amu). Xiaopooaopo. ConsHas
KHMCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JlelicTBue XJiopa M XJIOpPOBOAOpOJAa Ha
OpraHu3M uesoBeka. BaxkHelne XJI0pUabl U UX HAXOXKJIEHHUE B IPUPOJE.

OOmiast xapakrepucTtika 31eMeHToB VIA-rpynnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CtpoeHue M (U3MUECKHE CBOWCTBA IMPOCTHIX BEIIECTB — KHCIOpPOJa M CEpHI.
AnnoTpornHele  MOAM(UKALMKM KHUCIOpOJa M cepbl. XHMHUYeckHe cBoicTBa cepbl. CepoBOAOPO,
CTpoeHHe, (U3MYECKHe M XUMHYECKHe CBoiicTBa. OKCHIBI Cepbl Kak MPEICTaBUTENN KHUCIOTHBIX
okcuaoB. CepHas KHCIOTa, (PU3NYECKHE W XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEACTaBUTENs Kiacca
KHCIIOT U crneurduueckue). XUMUYECKUE PEeaKluy, Jiexkallde B OCHOBE IMPOMBIILIIEHHOTO crocoba
MOJIy4eHUs1 CEpHOU KHUCHIOTHL. [IpumeHenue cepHoit kucinoThl. ConM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peaknus Ha cynbhar-uoH. Haxoxxmenue cepbl U €€ COeIUHEHUN B MPUPOJE. XUMHUECKOE 3arpsi3HCHHE
OKpYKaoIllel Cpellbl COEAMHEHUSAMM Cepbl (KUCIOTHBIE IOXAM, 3arpsi3HEHUE BO3AYyXa U BOJOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmiast xapakTepucTruka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETIEHU OKHCIIEHUs. A30T, pacHpoCTpaHEeHHWE B MpHUpoAe, (U3NYECKME U XMMHYECKHE CBOWCTBA.



KpyroBopor azora B mpupoge. AMMHUAK, €ro (u3nuecKkue M XHUMHUYECKHE CBOMCTBA, IOJIyY€HUE H
npuMmenenue. Coiau aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peaxius Ha MOHBI aMMOHUsS. A30THasl KUCJIOTa, €€ TMoiyueHue, PU3NYeCKue M XUMUYECKHE CBOWCTBA
(obmue Kak mpeAcTaBUTENS Kjacca KHCIOT W cnenuduueckue). lcnonab3oBaHue HUTPATOB U COJeit
aMMOHHSI B KayeCTBE MHHEPAJbHBIX YHOOpeHUH. XUMHYECKOe 3arpsi3HEHHE OKPYXKAroIeH cpelibl
COCUHEHHUSIMHU a30Ta (KUCIIOTHBIC MOXIW, 3arpsi3HEHHE BO3AyXa, MOuBbl U BoaoéMmoB). dDocdop,
aimotpornHbie Mogudukanuu docdopa, pusmdeckne u xumuueckue coiictBa. Oxcun ¢ocdopa (V) u
dbochopHas kucinora, Gpuandeckue U XMMHYECKHUE CBOICTBa, mosydyeHue. VMcnonbs3zoBanue ¢ocdaro B
Ka4yecTBE MHUHEPAIbHBIX yI00OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE
CTETIEHU OKHCICHHs. YTIIEPOJ, aJUIOTPOIHbIE MOAM(HKALINY, PACIPOCTPAHEHNE B IPUpPOAE, (pusnueckue
U XuUMHYeckue cBoiicTtBa. Ancopobuus. KpyroBopor yriepona B mpupone. OKcuisl yriepoja, HX
¢u3nveckue U XMMUYECKHE CBOMCTBA, JCHCTBHE Ha KMBBIC OPraHU3MBI, MOJYyYCHHE M NPUMEHEHHE.
DKoJIorTHYecKue MpoOJeMbl, CBsA3aHHBIE C OKcHUoM yriaepoaa (1V), runmoresa rio0aabHOTO MOTEIICHUS
KIIMMaTa, NapHUKOBBIN 3 (deKT. YTolbHas KUCIOTa U €€ COMH, UX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA,
nojiyueHue u npumeHeHue. KauectBenHas peakuus Ha KapOoHaT-uOHBL Mcmonb3oBanue kapOOHATOB B
OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH U CETbCKOM XO3SIHCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KAaK O COEIUWHEHUSX yriepoaa (MeTaH,
9TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TTIMLIEPUH, YKCYCHas KucaoTa). [[pupoiHble HICTOYHUKH YITIEBOJIOPO/IOB
(yronab, mnpupoAHbld Tra3, HE(PTb), MPOAYKTHl HX TMepepaboTku (OeH3WH), UX poib B OBITY U
POMBIIITIEHHOCTH. [loHsITHE O OMOJIOrMYECKH Ba)KHBIX BEILECTBAX: XKHUpax, OENKax, yriieBojax — U UX
poJu B )KM3HM YeloBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢gusnyeckue M XMMHUYECKUE CBOMCTBA, IOJlyueHUE U IpuMeHeHue. CoeauHeHUs
kpemHHs B mpupoje. OOmmue mnpencraBieHuss o0 oxcuae kpemuus (V) um KpeMHHEBOW KHCIIOTE.
Cunukatel, UX UCHOJIb30BaHUE B OBITY, B MPOMBILIUIEHHOCTH. BakHele CTpOUTeNbHbIE MaTEepUAaIbl:
KepaMHKa, CTEKJIO, LEeMEeHT, OeToH, xene300eToH. [IpoGiiembl 0e30MacHOro  MCMOIb30BAaHUS
CTPOMUTENbHBIX MaTEpUaIOB B MOBCEAHEBHOMN )KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPraHWYECKUX BEIIEeCTB, CBOMCTB COJITHOM KHUCJIOTHI, IPOBEACHUE
KAueCTBEHHBIX peaklMi Ha XJIOPUA-UOHBI W HAOMIOJIEHUE TMPU3HAKOB HUX TMPOTEKAHHS, OMBITHI,
oTpaxawlue (U3NUYecKue U XUMHYECKHE CBOWCTBAa TaJlOTEHOB M UX COEAUHEHMH (BO3MOXKHO
UCIONIb30BaHNE  BHJIEOMATEPHANIOB), O3HAKOMIIEHHE C o0OpasliaMu XJOPUAOB  (TaJOT€HUIOB),
O3HaKOMJIEHHE ¢ o0Opa3laMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO MCIOJb30BaHUE BUIEOMATEPHUAJIOB),
HaOroieHne Mpolecca OOYrJMBaHMUs caxapa Moj ACWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3Y4YEHHE XUMUYECKUX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI, TPOBEJCHNE KaUECTBEHHOM peakluu Ha
cynbhaT-uoH M HaONIoJeHWE TpU3HAKa €€ MPOTeKaHHs, O3HAKOMJICHHE C (PU3UYECKHMMH CBONCTBAMH
azota, ¢pocdopa U UX cCoeqUHEHUHN (BO3MOKHO HCIIOIH30BAaHUE BHICOMATEPHAIOB), 0Opa3llaMH a30THBIX
u ¢dochopHbIX ynoOpeHuil, mosyueHue, coOMpaHUe, paclo3HaBaHME W H3y4yeHHE CBOWCTB aMMMaKa,
MIPOBEJICHNE KAueCTBEHHBIX peaklUuii Ha HMOH aMMOHMS U ¢oc]aT-HOH U U3yuyEeHUE IMPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCWCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbi0  (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB), W3yYEHHE MOJENel KpUCTAIMYECKUX PEeIIETOK anmasa, rpadura,
¢byniepeHa, 03HAKOMIICHHE € MPOIIECCOM aACOPOLIUU pACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MpOTHUBOras3a, MojiyueHue, coOupaHue, pacrno3HaBaHHE M U3yuY€HUE CBOMCTB YTJIIEKHCIOrO
rasa, MpOBEJCHHE KAaYeCTBEHHBIX peaklMii Ha KapOOHAT M CWJIMKAT-WOHBI M H3y4yeHUE MPU3HAKOB X
MPOTEKaHUs,  O3HAKOMJIEHME ¢  NPOAYKIMEH  CHJIMKATHOM  TNPOMBIIIEHHOCTH,  pElIeHHe
AKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeie HeMeTallIbl U UX COSTUHEHUS.

MeTtanabl M UX COeIMHEHUS

OOmiasi XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHMH WX TIOJIOKEHUS B
[Tepuonuueckoit cucreme xumuueckux snemeHtoB [[. M. MenneneeBa u crpoenust atomoB. CtpoeHue
MeTaJlJIoB. Merajinyeckasi CBA3b M METAJUIMUECKas KPUCTAUIMYECKas PEIETKA. DIEKTPOXUMHUUECKUN
psAn HampsDkeHuW MetauioB. Du3nyeckne W XMMHYECKHE CBOMCTBa MeTawioB. OOmme crnocoObl
NOJTy4eHUs: MeTaiyioB. [IoHATHE O KOPPO3UHM METaIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOPPO3HHU.
CrmuniaBsl (CTalb, YyTYH, TIOPATIOMUHUHN, OpPOH3a) ¥ KX IPUMEHEHHE B OBITY U TPOMBIITUICHHOCTH.

[Ilenounsle MeTaIbl: mOJIOKEHUE B lleproguyeckoil cucreMe XUMHUYECKMX 3ieMeHTOB /[[. .
MenpeneeBa, CTpOCHHE UX aTOMOB, HaXOXkJeHHe B npupoje. dusnueckne u XMMHUUECKHE CBOICTBA (Ha



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

[[lenoyHo3eMenbHbBIE METAJIBI MarHMd W KalblLMM: TonokeHue B llepmoamyeckon cucreme
xumuueckux snemenToB Jl. 1. MenzeneeBa, CTpoeHUE UX aTOMOB, HaXOXKJIEHUE B mpupoae. Puznyeckue
U XMUMHYECKHE CBOWCTBAa MarHusi M Kajblivs. BaxkHelline coequHeHUs] KalbLHs (OKCUI, THAPOKCHI,
comu). JKEcTKoCTh BOJIbI U CIOCOOBI €€ yCTpaHEHUSI.

AmoMmunuil: nosnoxenue B llepuoauyeckon cucreme xumudeckux 3ineMeHToB 1. M. Menneneesa,
CTpOCHHE aToMa, HaxoxkJAeHue B mpupoje. DPu3MYEeCKUE U XUMHYECKHE CBOWCTBA aJIOMUHUS.
AmdoTepHbIE CBOWCTBA OKCUIA U THIPOKCH A ATTFOMHHHSL.

Kenezo: nonoxenue B Ilepuonnueckoit cucreme xumumyeckux siemeHtoB JI. M. MeHnneneesa,
CTPOEHHE aToMa, HaxoxJeHue B mnpupoje. dusmyeckne U XUMUYECKHE CBOMCTBa xkene3a. OKCHIBbL,
ruapokcuabl u coiu xkenesa (1) u sxenesa (111), ux cocras, cBoWCTBA U MOTy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMd METalIOB M CIUIAaBOB, MX (U3NYECKUMHU CBONCTBAMH, H3Yy4YCHHE
pe3yiabTaTOB KOPPO3MU METAUIOB (BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEU
B3aMMOJICHCTBHUS OKCHA KaJbLIUS M HATPUS C BOAOH (BO3MOXKHO HCIOJb30BAHUE BUICOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, IIpollecca TOpPEHUs Kejle3a B KHUCIOpojae (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUi HA MOHBI: MarHusi,
KaJIbIIMS, allOMUHMS, 1TMHKa, xene3a (1) u xxenesza (1), menu (I1), HaGaroneHre U onMcaHue TPOLIECCOB
OKpalllMBaHUsl TIJAaMEHM HWOHAMM HATpus, Kalusig ¢  Kajdblusd (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPHAJIOB), UCCIICIOBAHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHAA AIFOMUHUS U TUJIPOKCUIA IIMHKA,
pelIeHre YKCIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «BakHele MeTaibl U UX COeTUHEHUS.

XuMHus H OKpyKamoLas cpeaa

BemecTBa 1 MaTepuansl B MOBCEAHEBHON KM3HU 4YeloBeKa. be3omnacHoe MCIoib30BaHNUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBasi moMoIb Npy XMMUYECKUX 0XKOTaX U OTPABIICHUSX.

XUMUYecKoe 3arpsi3HEHHE OKpYyKawIed cpenbl (mpeaenbHas AOMyCTUMas KOHIIGHTPAIHS
Benlects, nanee — [1/IK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MpooIIeM.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmwie céasu

Peanuzarust MeXIpeAMETHBIX CBS3€H MPH MU3YYCHUH XUMHH B 9 KJlacce OCYIIECTBISETCS uepes
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMH
JUTSL OTJICTBHBIX TTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHSTHS: HAYYHBIN (aKT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAINU3, CHHTE3,
KJaccupukanusi, MepPUOIUIHOCTb, HAOIIOJEHUE, IKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJICIb,
SIBIIGHUE, TAPHUKOBBINA 3(P(HEKT, TEXHOIOTHSI, MAaTEPUAJIBL.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU]I, U30TOMBI, PAJHOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsii, TPOBOJHUKH, TOIYIPOBOJAHUKH, IUIIEKTPUKH, (POTOIIEMEHT,
BELIECTBO, TelO, OO0BbEM, arperaTHOe COCTOSHHE BELIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTbD,
KpUCTAINTMYECKasl pemI€Tka, CIUIaBbl, (U3MUYECKHWE BEIHYWHBI, EAUMHHIIBI H3MEPEHHS, KOCMHUYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: ¢ortocuHTe3, nbixanue, Ouocdepa, dKocucTeMa, MHHEpalIbHBIE yH0OpeHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUUN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATDI

JIMIHOCTHBIE PE3yNIbTAaThl OCBOCHHUS POTPAMMBbI OCHOBHOTO O0IIEr0 00pa30BaHMs JOCTUTAIOTCS B
Xo7ic OOy4YCHHsT XUMHHM B €IUHCTBE YYCOHOH W BOCIHHTATEILHOW JEATEIHHOCTH B COOTBETCTBHH C
TPAJIUIIMOHHBIMA ~ POCCUUCKUMHU  COIMOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH,
MPUHATHIMU B OOIECTBE MPABUJIAMH M HOPMaMH ITOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCSI.

JIMYHOCTHBIE PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [ICHHOCTHBIX OPUCHTALIUN U PACIIUPEHUE OIBITA JISATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpruoTHYeCKOro BOCUTAHUS

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY W HAyYHOMY
HACJICTUIO, TTOHNMAHHS 3HAYCHUST XMMHYECKOH HAyKH B KM3HH COBPEMEHHOI'O OOIECTBA, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOM WH(OpPMALMEH O TEpPelOBbIX JTOCTH)KCHUSIX U OTKPBITHSIX MHPOBOH U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIUTAHHUS:

MIPEJICTABJICHHS O COIMAIBHBIX HOPMax W MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHUKATHBHOH  KOMIIETCHTHOCTH B  OOIIECTBEHHO  TIOJIC3HOH, y4eOHOMCCIIEIOBATEIbCKOM,
TBOPUYECKON M JPYruX BUJAX JCATCILHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOW COBMECTHOU NeATEIHbHOCTH
IpU BBINIOJHCHUN YUYEOHBIX, ITO3HABATEIBHBIX 3a/la4, BBIIOJHCHUUM XHUMHYECKHX OSKCIIEPUMEHTOB,
CO3/IaHUU y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIHM B IPOIIECCE 3TOM
y4eOHOU JIeATeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJCHUE M TIOCTYIKH CBOUX TOBApHINEH C
MO3UITUU HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIICICTBUN TTOCTYITKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKHE IPEACTABICHUS O BEIIECTBE M XUMHYECKOW PEaKIWH, COOTBETCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABISIONINE OCHOBY JJII TOHMMAHUS CYITHOCTH HAYyYHOU
KapTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aHMMOCBS3SIX
YeNoBeKa ¢ MPUPOTHOM CPeloil, O PO XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

MMO3HABATEIFHBIE MOTHBBI, HAITPABJICHHBIC Ha MOJydeHNUE HOBBIX 3HAHUH MO XHUMHH, HEOOXOIUMEIC
Ui OOBSICHEHHS HaONI0aeMbIX TMPOIIECCOB W SBIIEHUM, TMO3HABATENbHOW, WHMOPMALMOHHOW U
YUTATEIBCKON KYJIbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIHHOW PabOTHl C YUCOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMU CPECTBAMH MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYeHWI0O W TIO3HAHWIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATEIBCKONW NIEATENhbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS O0yUYCHHS B TabHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KH3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 >KM3HH, OCO3HAHWE TMOCIEICTBUN M HENPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOseHus
QJIKOTOJIs, HAPKOTHUKOB, KYPEeHHS ), HEOOXOAMMOCTH COOJIOICHUSI TTPaBUII 0€30MMaCHOCTH TIPH 0OpaIlieHun
C XUMHUYECKUMU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K MPAKTHUYECKOMY M3YyUEHHUI0 MPOPECCH U TPpyAa pa3IudHOrO pojia, YBAXKECHUE K TPYAY H
pe3ysibTaTaM TPYJIOBOW JEATSIBHOCTH, B TOM YHCIIC HAa OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHUH I10
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHAYAJILHON TPACKTOPUU MPOJOIDKEHUS OO0pa3oBaHUs C y4ETOM
JUYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB M IOTPEOHOCTEH,
YCHEMHOW MPOPECCHOHANBHON AESITETbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTb
alanTHPOBATHCS B MPO(EeCCHOHAIBHOM cpee;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS

HKOJIOTHYECKHU TeNIecO00pa3HOe OTHOIICHHE K MPHPOJIE KaK MCTOYHUKY JKU3HM Ha 3emiie, OCHOBE
e CyIecTBOBaHMS, MOHMMAaHUE IIEHHOCTH 3JI0POBOTO U 0€30MacHOro oOpasza KU3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (HU3NYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAaHUE IIEHHOCTH
COONIOICHHUST TIPAaBHJI OE30IMAaCHOTO TMOBEACHUS TpHU PadOTE€ C BEIIECTBAMH, a TAKKE B CHTYaIUsX,
YIPOXKAIOIIUX 3I0OPOBBIO U )KU3HHU JTIOJICH;



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
METOJIOB XHMMHH, 3KOJOTHYECKOIO MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHCA UM B I103HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMAJIBHOM IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMerampeIMETHBIX pE3YJIbTaTOB BBIACHSIOT 3HAYMMbBIE Ui (OPMUPOBAHUS
MHUPOBO33pEHHUs O0IIeHAYyYHbIEC MOHATHS (3aKOH, TEOpHUs, MPUHIINI, TUI0Te3a, (aKT, cucTtema, mpoliece,
OKCHEPUMEHT U JIPYroe.), KOTOpPbIE HCIIONB3YIOTCI B E€CTECTBEHHO-HAYYHBIX YUEOHBIX IMpeaMeTax M
MO3BOJISIIOT HAa OCHOBE 3HAHUU M3 3TUX MpPeIMeTOB (pOpMHUPOBATH MPEACTABICHHE O LEIOCTHOW HAyYHOU
KapTUHE MHpa, ¥ YHUBEpCaJbHbIC Yy4UeOHBIC JCHCTBHs (ITO3HABATEIBHBIE, KOMMYHHKATUBHBIC,
pEerylaTUBHbIE), KOTOpble o0ecrneunBaroT (HOPMUPOBAHHE TOTOBHOCTH K  CAMOCTOATEIHLHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHHUIO YI€OHOH e TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble joruyeckue aeiicTBus:

YMEHHSI UCMOJIb30BaTh MPHUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOGHUU 3HAHWI: PaCKPBIBATH
CMBIC]I XMMUYECKUX MOHATHH (BBIACISATH MX XapaKTepHBIC NMPU3HAKM, YCTAHABJIMBATh 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-CIEICTBEHHBIC CBS3M MEXIY OOBEKTaMHM HU3YYEHHUS, 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
YpaBHEHHE XUMHUYECKOW peaklUuu — MpH pPELICHUH Yy4yeOHO-TIO3HABAaTEJbHBIX 3a/ady, C Y4ETOM 3THUX
MOJEJIbHBIX TPEJCTaBICHUN BBISABIATE M XapaKTEPU30BaTh CYHIECTBEHHbIE MPU3HAKA H3Y4aeMbIX
00BEKTOB — XHWMHUYECKHX BEIIECTB M XHMHYECKUX pEaKIMil, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBSI3H U MPOTUBOPEUHNS B U3yUYaeMbIX MPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbckme 1eiCTBUS:

YMEHHUE HUCIOJIb30BaTh MOCTABIECHHBIE BONPOCH B KAaueCTBE MHCTPYMEHTA MO3HAHUs, & TAKXKE B
KaueCcTBE OCHOBBI Il (OPMUpOBAHUSI THUIOTE3bI MO TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

MpUOOpETEHUE OMbITa MO I[JIAHUPOBAHUIO, OPraHU3allid M TPOBEJIECHUI0 YUYEHHYECKUX
HKCIIEPUMEHTOB, yYMEHHME HaONI0JaTh 3a XOAOM IIPOllecca, CaMOCTOSITENFHO MPOTHO3UPOBATH €0
pe3ynbratr, (¢GopMynupoBaTh O0O0OIIEHHMS M BBIBOABI 10 pe3yjabTaTaM MPOBEAEHHOIO OIbITA,
WCCJIETOBAHMSI, COCTABIIATh OTUET O MPOJIeIaHHOM paboTe.

PabGora ¢ undopmanmueii:

yMEHHE BBIOMPATh, AHATTU3UPOBATh U MHTEPIPETHPOBATH WH(GOPMAIIHIO PAa3IUYHBIX BUIOB U (hopm
MIpe/ICTaBJICHMS], TTOJy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (HAYyYHO-TIOMYJISipHAsl JUTepaTypa XUMHUYECKOTO
COJIEpKaHusl, CIPaBOYHbIE TTocoOUst, pecypchl VHTEepHEeTa), KPUTUYECKH OLICHUBATH MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPHUMEHITh Pa3IUYHbIE METOABl U 3ampoChl MPH IMOUCKE U OTOOpe HHPOpMAIUU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMUMBIX JUIsl BBIMOJHEHWS YYEOHBIX M TIO3HABATEIBHBIX 3a/a4
OnpeAeNnéHHOro TUMA, MNpUOOpEeTeHHe OmblTa B OOJNACTH  HCMONB30BaHUS  HMH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJAJEHUE KYyJIbTYpPOH aKTUBHOTO WCIIOJb30BAaHUS Pa3IMIHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONMTUMAIBHYIO (GOpMY TpelCTaBiIeHUs WHPOPMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJayd  HECJIOKHBIMH CXEMaMH, JuarpaMmamu, ApyruMu ¢GopMaMu
rpaduKu ¥ UX KOMOMHALIUSAMH,

YMEHHE HUCII0JIb30BaTh U aHATH3UPOBATh B Mpoliecce Y4eOHOM U HCCIeI0BaTENbCKON IeATEIbHOCTH
uH(OPMALIUI0O O BIUSHUU MPOMBIIIIEHHOCTH, CEIBCKOTO XO3SCTBA W TPAHCHOPTa HA COCTOSIHHE
OKpY>Karole MpUpOTHON CpPEebI.

KoMMyHnKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ AWayiora W (WiM) TUCKYCCHH) TO CYIIECTBY OOCYKIaeMoun
TeMbI, (DOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI MPETIOKEHHOM 3a/1a4u;



YMEHHUSI IPEACTABIATh IOIYYEHHBIE PE3YNbTAaThl [1O3HABATEIBHON MAEATEIBHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JIelaTh MPE3EHTAIUI0 Pe3yJbTAaTOB BBINOJHEHUS XUMHYECKOIO SKCIIEPHUMEHTa
(;mabopaTopHOro ombITa, Ja00OpAaTOPHON pPAaOOTHI IO HCCIEIOBAaHMIO CBOWCTB BEIIECTB, YYEOHOTO
MIPOCKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOM IIO3HABATEILHOW H
UCCIIEIOBATENLCKON ACSITENbHOCTH MPH PEHICHUHM BO3HMKAIOUIMX MpoOJieM Ha OCHOBE yuéra OOIIMX
MHTEPECOB U COIIACOBAaHMA TMO3UIMHA (0OCYXAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JACWCTBUN, ONpPEJCIICHHE KPUTEPHEB IO OIEHKE KayecTBa BBHIMOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITENIbHO OIPENENSATh LENH JESITENbHOCTH, IUIAHUPOBATh, OCYLIECTBISTD,
KOHTPOJMPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BbIOMpaTh Hambousee
3¢ deKTUBHBIE CITOCOOBI pelIeHHsI YUeOHbIX M MO3HABATEIbHBIX 33734, CAMOCTOSATEIIEHO COCTABIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBII aJITOPUTM ACHCTBUI MPHU BHINOJHEHUH 33JaHUNA ¢ YYETOM MOJy4EHUs
HOBBIX 3HaHUH 00 wH3ydyaeMblX OOBEKTaX — BEILIECTBAX W PEAKIMSIX, OLEHUBATh COOTBETCTBHE
MOJIYUEHHOTO pe3yibTaTa 3asBICHHOW II€JIM, YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATH KOHTEKCTHI,
IpeiaraéMble B yCJIIOBUM 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocTaBe nmpeaMeTHBIX Pe3yIbTaTOB MO0 OCBOCHHUIO 00S3aTEIBLHOTO COJIEPKAHMSI, YCTAHOBIEHHOTO
naHHOU (enepanbHON paboueil mporpaMMon, BBIIEISIOT: OCBOCHHBIE 00yUYaIOIIMMUCS HAYYHbIE 3HAHUS,
YMEHHMS ¥ cIOCcOObI IeUCTBUM, cieiupuuecKue Ui peAMETHON o0nacTu «XUMHUsI», BUABL AESITEIbHOCTH
M0 TOJYYSHHIO HOBOT'O 3HAHUS, €0 HWHTEPIpETAINH, MPeoOpPa30OBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
Y4eOHBIX U HOBBIX CHTYaIUsX.

K xonny o6yuenust B 8 kJjiacce npeaMeTHbIE pe3ybTaThl Ha 0A30BOM YPOBHE JTOJIKHBI OTPaXkaTh
c(OPMUPOBAHHOCTb Y O0YUAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX NOHATUN: aTOM, MOJIEKYJAa, XUMUYECKHUI 2JIEMEHT, ITPOCTOE
BEIIIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOPOJIHAs M HEOJHOPOIHAs), BAJIEHTHOCTh, OTHOCHUTENIbHAs
aTOMHasi M MOJEKYJIsipHas Macca, KOJMYECTBO BEILIECTBa, MOJIb, MOJIIpHas Macca, mMaccoBas JoJs
XMMHUYECKOTO 3JeMEHTa B COEJMHEHUH, MOJIIPHBIM O00BEM, OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIIEHUS, XHMHUYECKas peakuus, KiaccuuKaus peaxiuii:
peaKkIMM COEJUHEHUS, peaKklUM pa3JIoKEHUs, PEeaKIMHU 3aMelleHUus, peakuuu oOMeHa, 3K30- HU
SHJOTEPMUUYECKHE PEAKIIMU, TEIIOBOM 3(P(EKT peakuuu, siApo aTroma, JJIEKTPOHHBINM CJIOW aToma,
aToOMHasi opOuTalb, paguyC aToMa, XUMHUYECKas CBs3b, MOJISIPHAs M HEMOJIApHAs KOBAJECHTHAas CBS3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH, pacTBOP, MaccoBas J10Ji BellecTBa (MPOIEHTHAs KOHLEHTpPAlLKs) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX IOHSATHM W MPUMEHSTh 3TH MOHATUS TIpU
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUI;

UCMOJIb30BAaTh XMMUYECKYI0 CUMBOJMKY JUIsi COCTaBJIECHUS (DOPMYJ BEILECTB M YPaBHEHUI XUMHUYECKUX
peaKuuii;

OTIpe/IEIISATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETIEHb OKHCIIEHUS 3JIEMEHTOB
B OMHApHBIX COEJMHEHUSIX, 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 3aBHCUMOCTH CBOWCTB XMMHYECKHMX JIEMEHTOB OT MX NojoxkeHus B [lepmommueckoit
CUCTEME, 3aKOHOB COXPaHEHHsI MacChl BEUIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aKoHa ABOTaJpo;

OIHCHIBATh U XapaKkTepHu3oBaTh Ta0aMuHyio (opmy Ileproanueckoil CUCTEMbl XMMHUYECKHUX AJIEMEHTOB:
pasnuuaTh TMOHATHS «TJaBHas nmoarpynmna (A-rpymnmna)» u «mmobounas noarpynna (b-rpynma)y», maneie u
OoJblIMe IEPUO/IBI, COOTHOCUTH 0003HAUEHUs, KOTOpble MMeroTcsa B Tabnuie «lleproanueckas cuctema
xumuueckux snemeHtoB J[. VM. MenneneeBa» C UYHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsj sapa, oOliee YMCiIO 3JEKTPOHOB M PacHperesicHHEe UX IO
AJICKTPOHHBIM CJIOSIM);

KJaccu(UIUpPOBaTh XMMHUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMUYECKHE pPeakuuu (I1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEINIOBOMY 3P QEKTY);



XapakTepu3oBaTh (OMHMCHIBaTh) OOIIME XWMHUYECKHME CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKas OMHCAHWE MPUMEpPAMU MOJEKYISIPHBIX YpPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;
IIPOrHO3UPOBaTh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT HX KAuye€CTBEHHOI'O COCTaBa, BO3MOYKHOCTHU
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;
IPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTENILHOW JESITEeIbHOCTH — aHAIW3 W CHHTE3, CpPaBHEHHE,
00001IeHNe, CUCTEeMATH3AINIO, KIACCU(UKAIINIO, BBISIBJICHHEC NMPUYUHHO-CICICTBEHHBIX CBSI3CU — IS
M3Y4YECHUS] CBOWCTB BEIIECTB M XMMHMUYECKUX pEaKIHMi, €CTECTBEHHO-HAay4HbIE METOJbl IMO3HAHUS —
HaOJI0IeHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN);
ClIeJIoBaTh IMpaBWJIaM IOJIb30BAHUS XMMHMUYECKOM MOCYJ0i U JIabopaTOpHBIM OOOpYIOBAaHUEM, a TaK¥kKe
MpaBUJIaM OOpaleHHsI C BEUIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMU I10 BHITOJHEHHUIO JTaOOPAaTOPHBIX
XUMHUYECKUX OIBITOB MO TOJYYCHHIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA U KUCIOPOAA),
MPUTOTOBIICHUIO PACTBOPOB C OMPEICIEHHOI MaccOBOi 101ei pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATDH U
IIPOBOAUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PaCcllO3HABAaHUIO PACTBOPOB LIEIOUEN M KUCIIOT C IOMOLIBIO
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:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX TOHSITHHA: XMUMHUYECKHH DJIEMEHT, aTOM, MOJIEKyja, HOH,
KAaTHOH, aHHUOH, IPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPHULATEIBHOCTD,
CTETIEHb OKHUCJICHUS, XUMUYECKasi peaklMs, XMUMHUYECKas CBS3b, TEIUIOBOM 3(h(eKT peaxkiuu, MOoJib,
MOJIIpHBIA 00BEM, PacTBOP, JIEKTPOIUTHI, HEAIEKTPOJIUTHL, JIEKTPOIUTUYECKAS TUCCOLMALINS, PEAKIINU
MOHHOr0 OOMeHa, KaTaln3aTrop, XUMHMUYECKOE paBHOBecHEe, OoOpaTHMble W HeoOpaTHMbIe pPEaKIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUH,  OKUCIHUTEIb, BOCCTAHOBUTENb,  OKHCIEHHUE U
BOCCTAHOBJICHHE, alJIOTponus, amMQpOTepHOCTh, XUMHUYECKass CBS3b  (KOBaJEHTHAs, HWOHHAafi,
MeTaJlJIN4ecKasi), KpUCTalsInyeckasi peléTka, KOppo3usi METaJIOB, CIUIABbl, CKOPOCTb XHWMHYECKOU
peaxiuu, npeaensHo nomyctumas konmentpanus [1JIK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYCCKHX IMOHATHH W TPUMEHITh 3TH TOHATHS TIpU
OIMCaHWHU BEIIECTB M UX MTPEBpAIICHUH;
UCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY ISl COCTaBIEHUS (JOPMYI BEIIECTB U YPAaBHEHUNH XUMHYECKHX
peaKuuii;
OTIPEJIENIATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKHX DJIEMEHTOB B COEJAMHEHUSIX PAa3JIMIHOTO
COCTaBa, MPUHAMICKHOCTh BEIIECTB K OIpPEIeJEHHOMY KIJACCy COEIMHEHUH Mo (opMmynaaMm, BHI
XUMHAYECKON CBS3M (KOBAJICHTHAs, MOHHAS, METAUIMUECKas) B HEOPTaHMYECKUX COEIMHEHUSX, 3apsi
MOHA 10 XMMHYECKOH (opmylie, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPTaHWYECKUX COCTUHEHHUH,
TUI KPUCTAJUTMYECKON PeIIETKN KOHKPETHOTO BEIECTBA;
packpbiBaTh cmblch [lepnogudeckoro 3akona /[. M. MenaeneeBa nu 1eMOHCTpUPOBATh €r0 MMOHUMAaHUE:!
OIMCBIBATh M XapaKTepH30BaTh TabauuHy0 Gopmy Ileproauueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nauyaTh MOHSTUS «TJaBHas nojarpynna (A-rpynmna)» u «nobounas noarpynna (b-rpymma)y, mansie u
OosplIe TEPUOIbI, COOTHOCUTH O0003HAUEHHs, KOTOpble HMEIOTCS B IMEPUOAWYECKON Tabmuie, C
YHICJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi A1pa, oodiee
YHCII0 JIEKTPOHOB M paclpesie]IeHne UX 10 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IINE 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOMCTB DJIEMEHTOB W MX COCIMHEHUH B Mpe/Ienax MabIX MEPHOAOB U TIABHBIX IMOATPYIII C
Y4ETOM CTPOCHUS UX ATOMOB;
KJIacCU(UIIUPOBATh XMUMHYECKHE JJIEMEHThI, HEOpraHWMYECKHE BEUIeCTBa, XMMHUYECKHe peakuuu (1o
YHCIy U COCTaBy y4YacTBYIOIIMX B PEAKIMH BELIECTB, O TEIIOBOMY 3D (EKTy, M0 U3MEHEHHIO CTEIeHeH
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKTEepPU30BaTh (OMKUCHIBATh) OOMME W CHEU(PUUECKNE XUMHUYECKHE CBOMCTBA MPOCTHIX W CIIOMXKHBIX
BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUM;



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

pacKphIBaTh CYIIHOCTh OKHCIUTEIHO-BOCCTAHOBUTEIBHBIX PEAKIUI TMOCPEICTBOM  COCTaBJICHHS
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);

MIPOBOJIMTHh PEAKIUH, IMOATBEPIKIAONINE KAYeCTBCHHBIH COCTaB Pa3IUYHBIX BEHIECTB: pACIO3HABATH
OIBITHBIM TYTEM XJIOPUA-, OpOMHI-, UOAUI-, KapOoHaT-, docdar-, CHIMKAT-, Cylb(}ar-, TUAPOKCHU-
WOHBI, KaTHOHBI aMMOHHMSI W HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX pacTBOpax
HEOPTaHWYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIC ONEPAIMH MBICIUTEIBHON JCATEIBPHOCTH — aHallM3 M CHHTE3, CpPaBHCHHE,
0000111eHIe, CUCTEeMATU3AIINIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBS3€H — /I M3y4eHUsS! CBOWCTB
BEIIECTB U XUMUYCCKUX PEaKIIHiA, €CTECTBEHHO-HAYYHbIC METO/IbI TTO3HAHUS — HAOJIOICHNE, U3MEPEHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

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

0 padoThI

Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA

Xumusa — Ba)kHas 00J1aCcThb

bubnunoreka LIOK

11 ;Z;i‘;i?f;ﬁﬂje?j:}feﬁmqecmH S 2 https://m.edsoo0.ru/7f41837¢c
1.2 BemectBa 1 XuMU4yecKue peakiu 15 1 Eﬁgg%ﬁé;iiﬂﬁ/? £41837¢c
Wtoro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB
21 Boznyx. Kucnopon. ITonsitue 06 6 bu6nmnorexa LIOK
OKCHIaxX https://m.edsoo.ru/7f41837¢c
29 Bonopon.llonsatue o kuciorax u 3 1 Bbu6mmoteka [JOK
COJISAX https://m.edso0.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 Bbu6mmoteka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnmnorexa [JOK
COEIUHEHUI https://m.edsoo.ru/7f41837¢c
HWroro no paznery 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, U. MenneneeBa. CTpoenne aToMoB. XUMHYECKas

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE Pe€aKIuu

Ileproauueckuii 3aK0H U
31 Ilepronnueckas cucrema
XUMHYECKHX d1eMeHToB /1. 1.
MengeneeBa. CTpoeHue aTroma

bubmmoreka IIOK
https://m.edsoo.ru/7f41837¢c

32 Xumundeckas cBa3b. OKHUCIUTEILHO- 8 1 bubnmnoreka LIOK
' BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubmorexa [IOK

https://m.edso0.ru/7f41837¢c
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9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHnoBaHue pa3ieioB U TeM K n DJieKTpoHHbIE (I (PPOBBIE)
n/n MPOrpamMmmbl Bcero p;;OTpr(:m’m’le p;’ﬁt’;i?qem"e o0pa3oBaTe/ibHbIE PeCypchbl
Pa3nea 1. BemecTBO M XMMH4YecKHe peakiun
11 [ToBTOpenue u yriybiaeHne 3HaHHI OCHOBHBIX 5 1 bubmumoreka [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 [IOK
' XUMHUYECKUE PEaKIIMU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTa/uibl M X COeIMHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUIECKUX 4 1 bubnuorexa [JOK
' anemenToB VIIA-rpymmsl. ["agorens https://m.edsoo.ru/7f41a636
o | o ; B 10K
' PYHIBL 6P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas XxapakTepucTUKa XUMHUECKIX
bu6mmoreka [IOK
2.3 sneMeHToB VA-rpynmsl. A30T, Gpochop 1 ux 7 1 https://m.eds00.ru/7f41a636
COCTMHEHUS
e | e e | 1 , Do K
' PYHIBL POA T XP https://m.edsoo.ru/7f41a636
U X COCTUHEHUS
Wtoro o paszneny 25
Paznen 3. MeTasibl M UX COeTMHEHU S |
. bubnuorexa [JOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
3.2 Bakneinine MeTaIbl U UX COSINHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus u okpyxaomas cpeaa
4.1 BemecTBa 1 MmaTepuaibl B KU3HU YEJIOBEKA 3 bubmorexa LIOK

https://m.edso0.ru/7f41a636
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bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
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INOYPOYHOE IINTAHUPOBAHME

8 KJIACC

N Koan4yecTBO 4acoB

n/-n Tema ypoka Beero KounTpoabubie 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 Yucteie BemecTBa U cMech. CIocoObl 1
paszeneHus cMecei
[IpakTuueckas padora Ne 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-MOJIEKYJISIPHOE YUCHHE 1
3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumunyeckas popmyia. BaneHTHOCTb 1
aTOMOB XHMHYECKHX JIEMEHTOB

11 OTHOCHTENIbHAS aTOMHAs Macca. 1
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

12 MaccoBast 1011 XUMHYECKOI0 1
9JIEMEHTA B COCIMHCHUN

13 KommgectBo BemecTBa. Moib. 1
MounsipHast macca

14 du3nyYecKre U XUMUYECKUE SIBICHUS. 1
XuMUYEeCcKasi peakius

15 [Tpu3naku n ycnomzmv MPOTEKAHUS 1
XUMHYECKHUX PEaKIIHi

16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. 1
XHWMHYECKUE YPABHEHHUS
BrruncieHus KkoaudecTBa, MacChl

17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX 1
peakuuii
Knaccudukamnmsi XuMHUIecKux peakiui

18 (coenrHEHUSI, PA3IOKCHHSI, 1
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHuKIoneauct. O0o0mEeHne 1
CHCTeMaTHu3alus 3HaHu!

20 KonrtponbHas padora Nel mo teme 1 1

«BelecTBa n XUMHUYeCKIE peaKknun»




21

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

22

du3nYeCKre U XMMUYECKUE 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

TomnuBo (HedTh, Yroiab U MeTaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €T0
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

IlonsTHE O KMCIIOTaX U COJIAX

30

CrniocoOblI nostydeHus BoAOpoa B
nabopaTopuu

31

ITpakTruyeckas padora Ne 4 o Teme
«Ilomyuenue u cobupanue BoopoJa,
U3Y4YEHHE €r0 CBOWCTBY

32

33

34

35

36

MossipHblii 00BEM ra3oB. 3aKOH
ABoraapo

Brruncienus o0b€Ma, KOJIUYECTBA
BEII[ECTBA ra3a Mo ero U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

Brruncienus 00bEMOB ra3os 10
YPaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA
O6T)éMHI)IX OTHOIHeHHfI Tra30B
dusnyeckre ¥ XMUMHUUECKHE CBOMCTBA
BOJBI

CocrasB ocuoBanuii. [Tousitue 00
WHJIKaTOpax

37

Bona kak pactBoputens. HacbiieHHbIE
1 HEHACBIIIEHHbBIE PACTBOPHI.
MaccoBast 10J1s1 BELIECTBA B paCTBOpE

38

[IpakTuyeckas padora Ne 5 o Teme
«IIpuroroBiieHrE paCTBOPOB C
ONpeACIEHHON MAacCCOBOU JT0IEN
PacTBOPEHHOTO BEILIECTBAY»

39

Kontponbras padota No2 o teme




«Kucnopoa. Bonopoa. Boga»

40

41

42

Okcuapl: coCcTaB, KiIacCUupUKaIs,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

43

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHUI

44

45

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa

[TonydyeHue u XuMHYECKHUE CBOMCTBA
KHUCJIOT

46

Conu (cpenHue): HOMEHKIATYpA,
CIIOCOOBI TIOYyYSHUS, XHMUYIECCKHEC
CBOMCTBA

47

48
49

50

51

52

53

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

['eneTnueckas CBsI3b MEXKIy Kilaccamu
HEOPraHWYECKUX COCTMHEHUN
O060011IeHNe U CUCTEMATU3AIls 3HAHUN
KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COeTUHECHUIT"

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

[lepuoipl, TPyNIBI, MOATPYIIIHI

54

55

56

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000709eK
aToMOB 3JieMeHTOB [lepunoanueckoit
cuctemsl /. 1. MenaeneeBa

XapakTepucTuKa XUMHUYECKOTO
2JIEMEHTA 10 €r0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. U.
Meneneena

57

3nauenue Ilepnonnueckoro 3akoHa 1y
pa3BUTHS HayKH U nipakTuku. /. 1.
MeneneeB — y4€HbIU, IEAATOT U
IpaKJaHUH

58

DNEeKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKUX IIIEMEHTOB




59 Wonnast xumuieckast cBsi3b 1
60 KoBasieHTHas monsipHast XuMU4ecKas 1
CBSI3b
61 KoBasienTHast HenosipHask XUMUYECKast 1
CBA3b
62 CreneHb OKUCIICHUS 1
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1
peakuuu
64 OKHCIUTEIN U BOCCTAHOBUTEIN 1
65 KontponbHas padota Ne4 o reme 1 1
«CtpoeHue aroma. XUMUYECKAsI CBSI3bY
66 PesepBHEIil ypoK. O6061ueHHe u 1
CUCTEMaTHU3als 3HAaHUU
67 PesepBHbIi ypoOK. O606lueHlxle u 1
CHUCTEMaTHU3aI1s 3HAHUM
68 PesepBHbII ypoK. O606lueHlxle u 1
CHUCTEMaTHU3aI1s 3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOI'PAMME
9 KJIACC
KoJsnyecTBo 4yacos
Nen/m  Tema ypoka Beero KonTtpoabHubie IIpakTH4eckue
padoThI padoThI
[lepnonnueckuii 3aK0H.
1 [lepuonnueckas cucrema 1
XUMHUYECKUX djieMeHToR /1. U.
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XUMUYECKUX DJIEMEHTOB 1
IIEPBBIX TPEX NEPUOA0B
3 Knaccudukanms 1 HoMeHKIaTypa 1
HEOPraHUYECKHUX BEILEeCTB
4 Buapl XMUMUYECKOM CBSI3U U TUIIBI 1
KPUCTAIUTMYECKUX PEIIETOK
KonTponbnas padora Nel mo teme
5 «[ToBTOpEHUE U yruyoneHue 1 1
3HaHU OCHOBHBIX Pa3/IesioB Kypca
8 Kiacca»
6 Knaccudukanus XuMuueckux 1
peaKIuii Mo pa3IuYHBIM MMPU3HAKAM
[ToHsATHE O CKOPOCTH XMMHYECKOU
7 peakuuu. [loHsTHE O TOMOT€HHBIX U 1
TeTEPOreHHBIX PEAKLUIX
[ToHsiTHE O XMMUYECKOM
paBHOBecuH. DaKTOPHI, BIUSIOLINE
8 Ha CKOPOCTh XUMHUUYECKOU PEaKINu 1

Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHS




OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBbHBIE PEAKIIUU

10

11

12

13

14
15

Teopus 2IEKTPOIIUTUUECKON
nucconyanuu. CUabHbIE U ciladble
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

O00011IeH1E U CUCTEMATHU3ALIIS
3HAHUHU

16

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

17

18

KonTponbnas pabota No2 mo teme
«DJIEKTpOIUTHYECKAs
aucconuanus. XuMUYeCcKue
peakiuu B pacCTBOPAX»

OO01mas xapakTepuCTHKa raJIOreHOB.
XHUMHUYECKUE CBOWMCTBA HA IPUMEPE
XJjopa

19

XnopoBoaopoa. ComsiHas KUCIOTa,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

20

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

21

Brruncienus no YpaBHCHHUAM
XHUMHUYCCKUX peaxunﬁ, €CJIM OAUH
U3 pCarcHTOB J1aH B H30BITKE

22

23

24

OO1m1ast XxapaKTepUCTHKA IIEMEHTOB
VIA-rpynibt

AnIoTponHbie MOAU(DUKAIINH CEPHI.
Haxoxnenue cepol u eé
COEIMHEHUI B IPUPOJE.
XHWMHUYECKHE CBOMCTBA CEPBI
CepoBoziopoj1, CTpoEHHUE,
¢bu3nUecKre U XUMHUYECKHEe
CBOMCTBA

25

Oxcuppl cepbl. CepHas KUCIIOTAa,
¢buznyeckue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

26

Xumudeckue pe€aKkuuny, JCxKaue B
OCHOBC IMPOMBIIIJICHHOT'O crocoba




27

MTOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsAI3HEHUE
OKpY>KaloIleu cpeibl
COCJIMHEHUSIMU CEPBI
Brrunciienne MmaccoBoi 101
BBIX0/1a TPOJIYKTA PEAKLIUH

28

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

29

30

31

AMMHaK, ero Gpu3nvecKue u
XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE
Y IPUMCHEHUE

[IpakTuueckas padota Ne 3 o Teme
«[lony4yenne aMMuaka, u3y4eHue
€ro CBOMCTBY

A3oTHas KUCOTa, e€ Ppu3ndecKue u
XMMHYECKHE CBOMCTBA

32

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

33

®ochop. Oxeun docdopa (V) u
dbochopnas kucnota, PuU3NIECKHUE U
XUMUYECKHE CBOWCTBA, MOJTyUCHHE

34

Hcnonb3oBanue GocaToB B
KayecTBE MUHEPAIbHBIX
ynoOpeHul. 3arpsi3HeHHe
MIPUPOIHON cpefbl hocdhaTamu

35

Yrnepoa, pacnpocTpaHEeHHUE B
npupoie, Gu3nIecKue u
XUMHUYECKHUE CBOMCTBA

36

Oxcunpl yriaepoaa, ux pusnyeckue
1 XMMUYECKHE CBOMCTBA.
DKosorndeckue mpoodIeMsl,
CBSI3aHHBIE C OKCHJIOM yTJIepoa

(V)

37

YroapHasg KUCIIOTa U €€ COJIU

38

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

39

[lepBoHayanbHbIE OHATHUS 00
OpraHUYEeCKUX BEUIECTBAX KaK O
COEMHEHMSX YIIIepoia

40

Kpemuuii u ero coenunenust

41

[TpakTuyeckast pabora Ne 5.
Pemenue sxcriepiMeHTATBHBIX




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

42

43

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

OOm1ast xapaKTepUCTHKA
XUMHUYECKUX HIEMEHTOB —
MeTaJuI0B. MeTtajuinueckas CBs3b U
MeTaJUIMYeCcKasi KpUCTauInuecKas
pewmérka. @u3ndecKkre CBOMCTBa
METaJIOB

44

45

46
47

48

XUMHUYECKUE CBOMCTBA METAJLIOB.
DJIEKTPOXUMHUYECKUH P
HaIlpsHKEHUH METaJUIOB

OO6m1re crocoObI MOTyYSHHS
MetaiioB. CruiaBel. Beruucnenus
10 YPAaBHCHHUSIM XUMHUYECKIX
peakiui, €ClIu OJJUH M3 PEarcHTOB
COJICP)KUT TIPUMECH

[ToHsATHE O KOPPO3UH METAIIIOB
[IemouHble METAIIIBI

OxcuIbI U THIPOKCH/IBI HATPHS U
KaJIus

49
50

IllenoyHO3EMENBHBIE METAILIIBI —
KaJIbIIMA U Maroui

Baxxnaeilinme coeTMHEHUS KaJIBIIUS

51

52

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUN

JKécTKoCTh BOJIBI U CIIOCOOEI €€
yCTpaHEHUs

53

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

54

ATTOMAHUNA

55

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHIA

56

Kemeso

57

58

Oxcuapl, TUIPOKCH]IBI U COTTU
xenesa (1) u xenesa (I11)
O0001IeHre B CUCTEMATH3 A
3HAaHUM

N

59

[TpakTuyeckas pabora Ne 7.
Pemienue skcriepuMeHTaIbHBIX
3a1a4 1o teMe «BaxkHenmue
METAJUIbI U UX COCAMHEHUS»

60

Brruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CIIU OUH
13 PEareHTOB JIaH B U30BITKE WU
COJIEPKUT NpUMecH. Brruncnenus




MacCOBOH J0JTM BBIXO/a TIPOYKTa
peakiumn

O0001IeHYE ¥ cCUCTEMAaTU3 AU

61 . 1
3HaHUH
KontponbHas padota Ne4 o teme

62 «Baxkneline MeTaibl U UX 1
COEIMHEHUS»

63 BemecrBa u MaTepraibl B 1
MIOBCETHEBHOM JKU3HU YEJIOBEKA

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

65 Ponp xumuu B perieHun 1
9KOJIOTUYECKUX MTPOoOIIeM

66 PesepBHbIi ypoK. O606£JleHI/Ie u 1
CHCTEMaTH3alHs 3HAHUH

67 PesepBHbIii ypoxk. O606£116Hne u 1
cucTeMaTHh3alys 3HaHUM

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
«M3natenbcTBO «IIpocBemienne»

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe o0miectBo «M31arenbcTBo
«IIpocsenienue»

» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»

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

* Xumus, 9 xinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0miectBo «M31arenbcTBo
«IIpocsenienne»

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA

Xumus, 8 kinacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AkunoHepHO€e 00I1IeCTBO
«M3nmarenbcTBO «lIpocBemenne»

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

* Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEpHOE 00ILIECTBO
«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"., AkiimonepHoe obuiectBo «M3aaTenbcTBO
«IIpocBenieHne

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
bu6mmoreka [IOK

POII

MDBIII

Sxnacc
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