Boinncka u3 0CHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBbI
OCHOBHOI'0 00111er0 00pa30BaHUus
MBOY COII Ne 188

PaGouast nporpaMmma y4eGHOro npeaMera

«XHUMUA»

Brinucka BepHa 27.08.2026
Hupexrop MBOY COLI Ne 188 B.A. CtykoB

JOKYMEHT ITOAIIMCAH
BIEKTPOHHOM TTOMICEIO

Cepriimii HoMep: 000468732531 c0d971 edabeleabbl3asc

Bnagenen : Crykor Bruktop ABepsaHOEM
HeficTeuTene ¢ 12 man 2026 r 1O 5 asrycTa 2027

2026 rox



MyHununajgbHoe 010/1:KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
ropoaa Hosocudupcka
«Cpennss o0meoopasoBarejibHas mKoJgaa Ne 188y

[MPUHATO COI''TACOBAHO
peLIEHHEM METOAUYECKOTO 3am. qupekropa o YBP
00benuuenus ot 27.08.2026 r.

npotokoi Ne 1

Pabouast nporpamma yuyeOHOro npeamera
«Xumus (0a30Bblil ypOBeHb)»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHuA
CPOK O0CBO€eHMHSsI: 2 roa

Cocrasurenu: 3aiinesa H.A.

2026 rox



HHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUHM Ha YpPOBHE OCHOBHOTO O0IEro oOpa3oBaHHsS COCTAaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTelIbHOM IMPOrpaMMbl OCHOBHOT'O OOILEro
obpazoBanusi, npeacraBieHHbIx B @PI'OC 00O, a Takke Ha OCHOBE (enepaabHOi padoyeil mporpaMmbl
BOCIHUTAHMS M C YUETOM KOHIEMIMH IPENoAaBaHus yueOHOro npeamera « XuMus» B 00pa3oBaTeIbHbIX
opranusanusax Poccuiickoit denepanuu.

[IporpamMma 1o xumMuu Ja€T NpeAcTaBiICHUE O LENAX, 00IIel cTpaTerui 00y4eHus, BOCIUTAHUS U
pa3BUTHs 00YYaIOLINXCS CPEACTBAMU y4eOHOTO MpeaAMeTa, YCTaHABIMBAET 0053aTENbHOE MPEIMETHOE
coJiepKaHue, IPelycCMaTpUBaET paclpesiesieHue ero no Kiaccam U CTPYKTYpUPOBAaHUE IO pa3fenaMm U
TEMaM MpPOTrpamMMbl 110 XHUMHUH, OIPENEISAET KOJUYECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTHKHU
COJIepKaHUsl, PEKOMEHIYEMYIO TOCJIEI0BATEIbHOCTh U3YYCHHUS! XUMHUHU C YYETOM MEKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOTo IpoIiecca, BO3PACTHBIX OCOOEHHOCTEH 00ydJarouuxcs,
oTpe/ieNisieT BO3MOXHOCTH MpeAMEeTa IJs pealin3aluy TpeOOBaHU K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIEro 0oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynbrataM 00y4YeHHs XMMHHM Ha ypOBHE IeJield M3ydeHHUs IMpeJIMeTa U OCHOBHBIX BUAOB Yy4eOHO-
[I03HABATEJIbHOM E€ATEIbHOCTU 00YUaIOLIETrocs 10 OCBOEHUIO YU€OHOTO COAEPIKAHMUSL.

3HaHHE XUMHUHU CIYKUT OCHOBOW Jisi (DOPMUPOBAHUS MHPOBO33PEHHsI OOYy4aromerocs, ero
MPEJCTaBICHUN O MaTepUAIBHOM EIWHCTBE MHpA, BAXKHYIO POJIb HIPalOT (OpMHpPYEMbIe XUMHEH
MIPEICTaBJICHHS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 SBOJIIOIHMH BEIIECTB B IPUPOJE, O IMMYTIX pEeLICHUS
JI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBOU 1
9KOJIOTHUECKOM 06e30MacHOCTH, MPOoOIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peal3alid BO3MOXKHOCTEM I caMOpa3BUTUS U (OPMUPOBAHUS KYJIBTYpPbI
JMYHOCTH, €€ 001mel u QyHKIIMOHATEHOW TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (JOPMUPOBAHNE MBIILJICHUS U TBOPUECKHUX CIIOCOOHOCTEN 00YJarOIINXCsl, HABBIKOB
X CaMOCTOSITEIbHOM Y4eOHOH NeATeNbHOCTH, SKCIIEPUMEHTAIbHBIX M HCCIEN0BATEIIbCKUX YMEHUMH,
HEOOXO/MMBIX KakK B MIOBCEIHEBHOMN >KU3HHU, TaK U B MPO(ECCUOHANBHOMN NeITeIbHOCTH;

3HAKOMHUT CO CHEUM(PUKON HAYyYHOTO MBILIUIEHMS, 3aKIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIs/1a Ha
€IMHCTBO TNPHUPOJIBI M YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TalloM B (DOPMUPOBAHHM €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4arOUINXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHHSM, K
MIPUPO/IE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa30oBaHUe 00ydaromUXCsl.

JlaHHBIEe HaNpaBJIeHUs B 00yYEHUH XUMHUHM 00E€CTIEUMBAIOTCS CHIELUPHUKON colepKaHus y4eOHOTro
IpeMeTa, KOTOPbIH SBJSETCS NeJarornuyecky aganTUpOBaHHBIM OTpakKeHHEM 0a30BOM HAyKH XMMUU Ha
OIIPEACIEHHOM JTaIe €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO o0OmIero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI IE€PBOHAYAIbHBIX MOHATHM XMMHHU, OCHOB HEOPraHMYECKOW XHUMHUHM U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CtpykTypa coliepaHus IPOrpaMMBbl 110 XMMHU C(OPMHUPOBAHA HA OCHOBE CUCTEMHOTO MIOJX0/1a K
e€ n3yuyenuto. CoziepkaHue CKIaIbIBAETCS U3 CUCTEMBbI MMOHATUI O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI IOHATUH 0 XUMHUYECKOU peakiuu. O0e ITH CUCTEMbI CTPYKTYPHO OPTaHU30BAHBbI 110 IPUHLIUITY
ITOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHWH Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHMSI O CTPOEHHH aTOMa U XMMHUYECKOH CBSI3U;

— IpeCTaBICHUHN 00 AIIEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUA PACCMATPUBAIOTCS HA OCHOBE YMIIMPUYECKH ITOJyYEHHBIX U OCMBICIIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJHOTO YPOBHS K IPYTOMY, BHIIOTHSIS )YHKIIUU OOBSCHEHHUS
U NPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS WU MOIYy4YCHUS
M3Y4aeMbIX BEILECTB.

OcBoeHne nporpamMMbl 110 XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEJICTABICHUSI O XMMUYECKON
COCTaBJIAIOLIEH HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, HEHHOCTHOTO OTHOLLEHHUS K
HAay4yHOMY 3HAHMIO M METOJaM IIO3HaHWA B Hayke. M3ydyeHune XMMHM NPOUCXOAMUT C IPUBJICUCHUEM
3HaHUH U3 paHee U3YYEHHBIX Y4eOHBIX MmpeameToB: «Okpyxawoumii Mupy», «buonorus. 5—7 kiacce» u
«®Dusuka. 7 Kjmaccy.

[Tpu n3ydeHuN XUMUH IPOUCXOANUT (POPMUPOBAHKE 3HAHNI OCHOB XUMHUYECKOM HAYKH KaK 00J1acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOH JCSITEIbHOCTH YEJIOBEKA U KaK OJHOIO U3 KOMIIOHEHTOB
MHUpPOBOW KyJbTYpbl. 3ajaya yuyeOHOTO HpeaMeTa COCTOMT B (DOPMUPOBAHUHM CHCTEMBl XUMHYECKUX
3HaHUM — BaXHEHINX (AKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHHUH, JOCTYIHBIX
00001IeHUT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B NPUOOIICHWH K HAyYHBIM METOJaM
NO3HAHUSA MpPU M3YYEHUU BEIIECTB M XMMHUYECKMX peakuui, B (OPMUPOBAHMU U pPa3BUTHU
MO3HABATEIBHBIX YMEHUN M UX MPUMEHEHUU B Y4€OHO-TIO3HABATEIILHOW M y4e€OHO-MCCIIEI0BATEIbCKOM
NesITeIbHOCTH, OCBOCHUH MPaBUII O€30I1aCHOI0 00OpallleHus ¢ BEIIECTBAMH B [TOBCEJHEBHOM JKHU3HU.

[Tpu n3ydyeHun XMMHUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHuUs BaKHOE 3HAYCHHE MTPHOOpEn
TaKHe LEeNH, KaK:

— (QopMHpOBaHME WHTEIJICKTYAIbHO pa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3OBaHHMIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY NPUHATHIO DPELICHUH, CHOCOOHOW aganTHpOBaTBCS K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HamnpaBJICHHOCTb OOYYEeHHsT Ha CHCTEMaTH4YecKoe MpuoOIleHue oOydaroumxcs K
CaMOCTOSITENILHOW ITO3HABATENBHON JIEATENIbHOCTH, HAayYHBIM METOAAM IO3HAHHS, (HOPMUPYIOIINM
MOTHUBALUIO U Pa3BUTHE CIIOCOOHOCTEHM K XMMMUU;

— olecriedeHne yCIOBUH, CIIOCOOCTBYIOIIMX TMPUOOPETEHHIO  OOYYAIOIIMMHUCS — OIBITA
pa3HOOOpa3HON JEATeNbHOCTH, IO3HAHUS U CAMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue obuel (yHKIMOHATBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIIE
YMEHHM 00BSACHATH U OLICHUBATh SIBJICHUS OKPYXKAIOIIET0 MUPA, UCTIOJIb3Ys 3HAHUSI U OIIBIT, OJTyYEHHbIE
IPU U3YyYEHUM XUMMHU, MPUMEHATh UX NPU PELIeHWU MpoOsieM B MOBCEAHEBHOM >KU3HU M TPYLOBOU
NeSITeNIbHOCTH;

— (¢opmHpoBaHHE Yy OOYYalOUMXCAd TyMAaHHUCTUYECKUX OTHOLICHWH, MOHUMAaHMUSA LIEHHOCTH
XUMUYECKUX 3HAHHUM JIJIST BBIPAOOTKU SKOJOTUYECKH 11€71eCO00Pa3HOro MOBEAEHUS B OBITY U TPYIOBOM
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3J0POBBS M OKPYKAIOLIEN PUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTAHHUIO Ha
OCHOBE YCBOEHHsS OOIIEUeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Hpoduis U
HaIpPaBJIEHHOCTU JaJIbHEHIIEr0 00y4YeHHUsI.

OOmiee 4uciIO 4YacoB, OTBEIEHHBIX M H3Y4YEHUS XUMHMM HAa YPOBHE OCHOBHOIO OOILEro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Hezieno), B 9 kinacce — 68 yacos (2
yaca B HEJICIIO).

1. COAEP)KXAHUE YYEBHOI'O IPEJMETA «XUMMUSD»

8 KUIIACC
HepBOHaqaanMe XUMHUYECCKHUEC ITOHATUSA
[Ipeamer xumuu. Poilb XMMUU B KU3HM YelOBEKa. XUMHS B CHUCTeME HayK. Tena U BellecTBa.
dusnyueckre CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BemecTB. [loHATHE O MeTodax MO3HAHHS B
xumun. YucTeie BemecTBa 1 cMecu. CrocoObl pa3ienieHus: CMece.



ATOMBI U MOJEKYNIbl. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUUYECKUX 31€MEHTOB. [IpocTeie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opMyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemiecTB. OTHOcuTeNnbHAsE aToMHasg Macca. OTHocuTenbHasE MOJIEKYJIsIpHas Macca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KomunuectBo BemectBa. Moisib. MomsipHast macca. B3auMoOCBs3b KOJIMYECTBA, MAacChl U 4YMCIIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacy€rsl mo hopMysiaMm XMMHUYECKUX COSTUHEHHH.

Du3nYecKue U XUMUUECKHE SBJICHUSA. XUMHUUECKasl peaklus U e€ NPU3HAKU. 3aKOH COXPAaHEHUS
Macchl BeHIeCTB. XUMHUYecKue ypaBHeHMs. Kiaccudukanus XUMHUYECKUX peakiuil (coenuHeHus,
pasioKeHus, 3aMelIeHns, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH NOCY 10, MpaBHiIaMH pabOoThI B J1a00paTOpHH M MpuéMamMu 00parieHus
C J1abopaTOpHBIM O0OpYIOBaHHMEM, HW3YYeHHE U ONHcaHue (UINYECKUX CBOWCTB 00pa3LoB
HEOPTraHMYECKUX BEIIEeCTB, HaOmrogeHue (usnyeckux (IUIaBICHHE BOCKA, TasHHUE JIbJa, PACTHpaHHE
caxapa B CTyIIKe, KUTICHHE 1 KOHJCHCALIUs BOJIbl) 1 XUMHUYECKUX (TOPEHHE CBEUH, IPOKAIIMBAHUE METHOM
MPOBOJIOKH, B3aUMOJICUCTBUE MeJIa C KHUCIOTOM) SBJICHUN, HAONMIOJEHHE WM OMNHCAaHUE MPU3HAKOB
MIPOTEKAHUS XMMHUECKUX peakluil (pa3nokeHue caxapa, B3auMOACHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM
Oapwusi, paznokenue ruapokcuaa meau (11) mpu HarpeBanuu, B3aMMOCHCTBHE Kelle3a C paCTBOPOM COJTU
menau (1), n3ydenue crnocoOoB pa3esieHus: cMeceil: C TOMOIIbI0 MarHUTa, PUILTPOBAHKE, BHITAPUBAHUE,
IUCTUIUISIMS, XpoMaTorpadus, MPOBEACHUE OYHCTKH OBAPCHHOW COJM, HAOJIOJACHWE M OIHCaHHE
pe3yabTaTOB MPOBEIEHHUS OIbITA, WLTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3/IaHHE MOJeNei
MOJIEKYJI (IIapOCTEPIKHEBBIX).

Ba:kneiinue npeacTaBuTe I HEOPraHUYeCKMX BeleCTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucinopona — anemeHT u mpocroe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B pupoe, Gpuznueckrue 1 XuMHIecKre cBorcTBa (peakiuu ropenus). Okcusl. [lpumenenue
kuciaoposna. CrocoObl MONy4eHHs KHUCIOpoJa B J1a0OpaTOpuuM U MPOMbIILIEHHOCTH. KpyroBopor
Kucnopoa B mpupoje. O30H — alIoTporiHas MoIu(pUKaIus KUCIOPOa.

TermnoBoit  >PQPeKT XUMUYECKOW peakiud, TEPMOXMMUYECKHE YpaBHEHHs, 95K30- H
SHIOTEPMUUYECKHE peaKkuu. TOIMIMBO: yroib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE MapHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpocrtoe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gpusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI nonydeHus. Kucnorsl u conu.

ModnsipHblii 00BEM ra30B. PacuéTbl Mo XUMHUECKUM YPaBHEHUSIM.

®dusnyeckue cBocTBa BoAbL. Boaa kak pactBoputens. PacTBopbl. HachllieHHbIE M HEHACKIILICHHBIE
pactBopel. PacTBOpuMOCTE BemiecTB B Boae. MaccoBas A0Js BELIECTBA B PAacTBOpE. XHMUYECKHE
cBoiicTBa Bojabl. OcHoBaHuUA. Ponb pacTBOpOB B mpupoJe U B KU3HU yeraoBeka. KpyroBopoT BOIbl B
npupojie. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJI.

Knaccudukanmss  Heopranmveckux  coeauHeHuil. Oxcunpl.  Krnaccudukamus — OKCHIOB:
cosieoOpa3zymomne (OCHOBHBIE, KHUCIOTHBIE, aMmdoTepHble) M HecoseoOpaszyromue. HomeHknarypa
oKkcu0B. DU3nyecKne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne oKCuaoB.

OcnoBanus. Knaccugukanus ocHOBaHMIA: METOYN U HEPACTBOPUMBIE OCHOBaHMsI. HoMeHKkIaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHne 0oCHOBaHUH.

Kucnotel. Knaccupukanus kucnor. Homenknatypa kucioT. @Puznyeckue U XUMHYECKHE CBOMCTBA
kucnot. Psang aktuBHoctn metaiuioB H. H. bekerosa. Ilomyyenue kucior.

Comu. Homenknatypa cosneil. @u3znueckue 1 XuMU4yeckue cBoiicta coseil. [lomyuenue coneil.

I'enernueckas cBSA3b MEXKAY KJacCaMHM HEOPTraHMYECKUX COCTUHEHHH.

Xumuueckuii IKcnepumenm:

KauecTBEHHOE OIpe/eeHUEe COAEpKaHUsS KHCIOopoJa B BO3JAyXe, IMOJydeHHe, COOupaHHe,
pacrio3HaBaHMe U U3y4EeHHE CBOMCTB KHCIOpO/a, HAOII0eHNEe B3aUMO/ICHCTBHUS BEILIECTB C KUCIOPOAOM
U yCIIOBHUSI BOSHUKHOBEHHUS U MpEKpalleHus ropeHus (moxapa), 03HakOMJIEHHE ¢ 00pa3liaMHu OKCHJIOB U



ONMCAaHWE MX CBOWCTB, MOJY4Y€HHE, COOMpaHuE, paclO3HaBaHME M HW3Y4YEHHE CBOWMCTB BOAOpOIA
(ropenue), B3aumojeictBue Bomopoga ¢ okcuaoM Meau (II)  (Bo3MOXKHO — HCHONB30BaHUE
BHJICOMAaTEPHAIIOB), HAOII0/IeHHE 00PA3I[0B BEIIECTB KOJIMYECTBOM 1 MOJIb, MCCIEAOBAaHUE OCOOEHHOCTEH
pPacTBOPEHHS BEIIECTB C Pa3IUYHOM PacTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OMPENEIEHHOM
MaccoOBOM J0JIei pacTBOPEHHOIO BELIECTBA, B3aUMOCHCTBHE BObI C METaINIaMU (HAaTPUEM U KaJIbLIEM)
(BO3MOXKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HUCCICIOBAHUE OOPA3I[0OB HEOPraHUYECKUX BEUICCTB
Pa3IMYHbIX KJIaccoB, HAOMIOACHHE U3MEHEHUS! OKPACKU MHIWKATOPOB B PACTBOPAX KHUCIOT U LIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga meau (II) ¢ pacTBopoMm cepHON KHCIOTHI, KHCIOT C METaUlaMH,
peakuil HeUTpalIn3auuy, OJIY4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJTHOIO METAJIIA JPYTUM
13 pacTBOpA COJIU, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHelme Kiacchl HEOPraHMIEeCKUX
COCTUHEHUN.

epuoguveckuii 3axkoH u Ilepmoamueckass cucrema xumMudeckux 3jemenros . H.
MenpeneeBa. CrpoeHue aToMoB. XHMHYeCKas CBA3b. (OKHCIMTEIHbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[lepBble NOMBITKHA KIACCU(PUKALUU XUMHUYECKUX 3JeMEHTOB. [loHATHE O rpymmax CXOJIHBIX
3JE€MEHTOB (ILEJIOYHbIE M IIETOYHO3EMENIbHBIE METAJIbl, TajJOTe€Hbl, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUABI  TUAPOKCUIBL.

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux sjeMeHToB [I. M. Menneneena.
Kopotkonepuoanas u qimuanonepuoanas popmsl [lepuoanueckoit cucteMbl XUMUYECKUX 37IeMEHTOB /1.
N. Menneneea. [lepuoas! u rpynnsl. @PU3HUECKUI CMBICIT MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPHOJA U
TPYIIIbI 3JIEMEHTA.

Crpoenune aromoB. CoctaB artomHbIx snep. M3ortombl. DnexTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0oiouek aToMOB MepBbiX 20 xumuyeckux 3neMeHToB llepuoanueckoit cucremsl . . Menneneena.
XapakTepucTuKa XHMHYECKOrOo 3J€MEeHTa 1o ero mnosnoxeHuto B Ilepmommueckoin cucreme J[. M.
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paJnyca aTOMOB XHMHYECKHX DJJIEMEHTOB, METaJUIMUYECKUX W
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U MEPUOIAM.

3nauenne [lepuoamueckoro 3akonHa u I[lepmoanueckold CUCTEMBI XUMHUYECKUX DJIEMEHTOB MJIf
pa3BuTHUA HayKu U nipakTuku. [[. . MenneneeB — yu€HbIN U rpaXkJaHUH.

Xumuueckasi cBsi3b. KoBasieHTHast (MOJsIpHAs U HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIILHOCTD
XUMHUYECKUX AJIEMEHTOB. VIOHHas CBSI3b.

Crenenp okucienus. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKHCICHUS U
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lloB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJACHCTBHE THAPOKCUAA LMHKA C
pacTBOpaMH KHUCIJIOT U IIEJIOYEH, MPOBEIEHNE OMBITOB, HILTIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakiuii (ropeHne, peakiiuy pa3ioKeHUs], COSTUHEHUS).

Meoscnpeomemnwie ceasu

Peanuzamus MeXNpeaMETHBIX CBSI3€M MPU M3YYEHUU XMMHUU B § KIIACCE OCYIIECTBISETCS uepes
HCIIOJIh30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK U TOHSATUH, SIBJSIOIINXCS CUCTEMHBIMHU
JUISL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0m1re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KIaccupuKaus, IepuoAUYHOCTb, HAOIIOEHNE, YKCIIEPUMEHT, MOJISTHPOBAHNE, U3MEPEHUE, MOJIETb,
SIBJICHHE.

duznka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbI, PaIHOAKTUBHOCTbD,
MOJIEKYJa, 3JEKTPUYECKHM 3apsij, BEIIEeCTBO, TeNo, 00BbEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
(dbu3nUecKre BeTMUNHBI, €MHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COHIIE.

buonorust: porocuntes, nprxanue, ouocdepa.

l'eorpadus: atmocdepa, rumpocdepa, MUHEPATbl, TOPHBIE MOPOIBI, TMOJE3HBIE HCKOMAEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



9 KIIACC

BemecTBo 1 XMMH4YecKas peaKkius

[Tepuonuueckuii 3akoH. Ilepronnueckas cucrteMa xumudeckux snemeHToB . M. MeHneneena.
Crpoenue aToMoOB. 3aKOHOMEPHOCTHM B W3MEHEHUU CBOWCTB XMMHUUYECKHX DSJIEMEHTOB MEPBBIX TPEX
[IEPUOJIOB, Kajus, KalblUsl M HUX COCAUHEHUH B COOTBETCTBUHM C IIOJOKEHHEM OJJIEMEHTOB B
[Tepuoanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BUIAbl XUMUYECKON CBSI3U. THUIIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMHYECKOM CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOpPraHMYeCKHX BEIIeCTB. XMMHUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIIUXCS K pa3jiMYHbIM  KJlaccaM HEOPraHUYEeCKMX COEAMHEHUH, TIeHeTH4YecKas CBs3b
HEOPraHUYECKHUX BEIIECTB.

Krnaccudukanus XUMHYECKUX pEaKIUd MO pa3IuYHbIM MpHU3HAKaM (TI0 YHCIy W COCTaBy
Y4acTBYIOUIMX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3(PQEeKTy, MO0 M3MEHEHHUIO CTENEeHEW OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB, [0 00paTMMOCTH, IO YYacTHIO KaTajau3aropa). JK30- U SHAOTEPMHUUYECKUE
peaku, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsTHE O CKOPOCTH XUMHUYECKOH peakiun. [ToHsTHE 00 00paTUMBIX M HEOOPATUMBIX XUMHUYECKHX
peakuusx. [loHATHE O TOMOr€HHBIX W reTeporeHHbIX peakuusx. [lonstue o karamuze. [lonsarue o
XUMUYECKOM paBHOBecHHU. (DakTOpbI, BIMUSIONIME HA CKOPOCTh XMUMHYECKOM PEaKIMH U TOJIOKCHHUE
XUMHUYECKOIO PaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUH,  JJEKTPOHHBIA  OajaHC  OKUCIUTEIBHO-
BOCCTAHOBUTENBHOM peakuuu. COCTaBICHHE YPABHEHHUM OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI C
HCII0JIb30BAHUEM METO/Ia 3JIEKTPOHHOT 0 OajaHca.

Teopus 3ME€KTPOIUTUUECKON AUCCOLMALIMHI. DIEKTPOJIUTHI U HEIJEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMAIIMYU BEIIECTB C PA3JIMYHBIMU BHIAMH XUMUYECKOHN CBsi3U. CTENEeHb AUCCOIMAIINH.
CunbHbIe U cradble IEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YcCIOBHS NPOTEKAaHUs peakUui HOHHOrO OOMEHa, IOJIHblE H
COKpallléHHblE HMOHHBIC YypaBHEHUs peakuuidl. CBOWCTBa KHCIIOT, OCHOBaHMUM M COJIEM B CBETE
MPEACTABICHUN 00 AJIEKTPOIUTHYECKON aucconuanuu. KadecTBeHHble peakiuu Ha MOHBL. [loHsTHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHUE C MOJAEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIECTB — METAJIJIOB U
HEeMeTaJlJIoB (rpaduTa M anmasa), CIOKHBIX BEIIECTB (XJIOpHUJAa HAaTpHsl), UCCIEI0BAaHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOW peakIuud OT BO3JACHCTBUS  pa3NUYHBIX  (PAKTOPOB, HCCIEIOBAHUE
JJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, Ipolecca AUCCOLMALMU KHUCJIOT, INeJIo4Yed U coiei
(BO3MOXKHO HCIIONB30BAaHHE BHUICO MATEPUANIOB), MPOBEACHHUE OMBITOB, WILTIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUs peakinii HOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BHIJCICHHE raza, 00pa3oBaHHE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOUINX MPUMEPHI OKUCTUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHI (TOPEHHE, PEaKIIuu
pa3ioKeHusl, COEIMHEHUs), pPacllo3HABAHME HEOPIaHWYECKUX BEILIECTB C IOMOIIbIO KauyeCTBEHHBIX
peaKkiluil Ha MOHBI, pEeLIEHNE YKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTasuibl M UX coeTMHEHUS

OObmas xapakTepuctuka raioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEMEHU
okucsenus. CtpoeHne U pU3N4ecKue CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHoB. XMMHUYECKHUE CBOMCTBA
Ha IpUMepe XJIopa (B3auMoJIeHCTBUE C METAITIaMU, HEMETAIUIaMH, IeNo4aMHu ). Xjaopoogopo . ComnsHas
KHCIIOTa, XMMHUYECKHUE CBOICTBa, IMOJIydeHHEe, NpUMeHeHue. JleficTBue XJjiopa M XJOpPOBOJOpOJa Ha
OpraHu3M uejoBeka. BaxkHeine XJI0puasl U UX HAX0XKACHHUE B IPUPOJIE.

O6m1as xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
crereHu okucieHus. CTpoeHue M (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA M CEphI.
AnnotpomHbele MOAM(UKAIIMKA KHUCIOpPOJa U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBoaopos,
CTpoeHwue, pu3ndeckre u XuMuieckue cBoiicTBa. OKCUABI CEPhI KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB.
Cepnas kuciora, puU3HUECKUe U XUMUYECKUE CBOMCTBa (00IIMe KaK MpeICTaBUTENs Kiacca KUCIOT U



crenuduueckre). XuMUUYECKHE peaklMH, JISKAIUEe B OCHOBE MPOMBIIIIEHHOTO CHOC0o0a MOIYy4YeHUS
cepHOil kucnoThl. [Ipumenenne cepHoil kucinoTbl. ConM CEpHON KHUCIOTHI, KaUECTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxaeHue cepbl 1 €€ COeTMHEHHUH B IPUPOJIe. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
Cpeabl COCIMHEHUSMHU Cephbl (KHCIOTHBIC IOXIHW, 3arpsA3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALICHUS.

OO6mas xapakTepucTuka yieMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHBIC
CTETNIEHH OKHUCJICHMs. A30T, pacHpocTpaHEeHUE B MpUpoje, (pu3nyeckrue U XUMHYECKHE CBOICTBa.
KpyroBopot azora B mpupoje. AMMHAK, ero (U3M4YecKHue M XUMHUYECKHE CBOICTBA, MOIY4YECHUE H
npuMmenenue. Conu aMMOHHUS, UX (U3NYECKUE U XUMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBl aMMOHHUSA. A30THAs KUCIOTa, €€ MOoNydyeHue, GU3NYecKue U XUMHUYECKHEe CBOWCTBA
(obmuMe kak IMpeacTaBUTENs Kiacca KUCIOT U crenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIEH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YAOOpEHHH. XMUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUICH Cpelibl
COCIMHEHUSIMHU a30Ta (KUCJIOTHBIE MOKIU, 3arps3HEHHE BO31yXa, MOYBBI U BoA0EMOB). Docdop,
aimotpornnbie Monupukanuu Gocdopa, dusudeckue u xumudeckue cpoiictsa. Okeun docdopa (V) u
dbocdopHas kucnora, puzMUECKUe U XMMHYECKHE CBOMCTBA, moiydeHue. VMcnonp3zoBanue ¢ocdatos B
KayecTBE MHUHEPAIbHBIX yI0OpEHUH.

O6mas xapakrepucTtrka 3meMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE
CTETIEHU OKUCIICHUS. YTIEePOI, aJUNIOTPOITHBIE MOAU(DUKALINH, PACTIPOCTPAHEHHE B IPUPO/IE, (hU3NUIECKHE
U XUMUYeckue cBoicTBa. Ancopoums. Kpyrosopor yriepoma B mpupoge. OKcuIbl yriepojaa, HX
¢u3nveckne U XMMHYECKUE CBOMCTBA, ACWCTBUE HA KHBBIC OPTaHU3MBI, MOITYYEHHE W NPHUMEHEHHE.
DKoJoru4eckue mpodiieMbl, CBA3aHHbIE ¢ okcuaoM yraepoaa (IV), runoresa riod6ansHOro MOTEMICHUS
KIIMIMarta, MapHUKOBBIA AP PEeKT. YTOoNbHAS KACIOTA U €€ CONH, X (PU3MUECKre U XUMUYECKHE CBOWCTBA,
noyiyueHue u npuMmeHnenue. KauectBeHHas peakuus Ha kapOoHaT-uoHbI. Vcnonb3oBaHue KapOOHATOB B
OBITY, MEMIIMHE, TPOMBIIIUIEHHOCTH U CETCKOM XO3SIHCTBE.

[lepBoHayanbHbIe TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriepoja (MeTaH,
3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, [NIMLEPHH, YKCyCcHas KuciaoTa). [IpupoiHble HCTOUHUKH YTIIIEBOJOPOI0B
(yroiab, mpUpOAHBIM Ta3, He(dTh), NPOAYKTHI UX MepepadoTku (OeH3MH), WX POJIb B OBITY H
MPOMBIIITIEHHOCTH. [IoHsATHE 0 OMONIOrMYecKH BaXKHBIX BEIIECTBAX: )KUpax, OelKax, yriaeBoJax — U uX
POJIM B J)KU3HU YesloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢usnueckue n XUMHUYECKHE CBOWCTBA, MoidydyeHHe U npumeHeHue. CoenuHeHus
KpeMHUs B mpupoge. OOmme mnpencrtaBieHus o0 okcuae kpemHus (IV) m kpeMHHEBOH KHcIOTe.
Cunukatel, UX UCIIOJIB30BAHKUE B OBITY, B MPOMBIIUIEHHOCTH. BaxxHeilne cTpouTenbHble MaTepHabl:
KepaMHKa, CTeKJIO, LeMeHT, OeToH, kene300eToH. IIpoGimembl ©6e30macHOTO  HMCIOJIb30BaHMS
CTPOMTENbHBIX MaTEPUaIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHEe O0O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWMCTB COJISHOM KHCJIOTBI, IPOBEIECHUE
KAueCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI W HAONIOJACHHE TPU3HAKOB HX MPOTEKAHHUsS, OIBITHI,
oTpaxawllue (QU3NYecCKHe U XUMHYECKHE CBOMCTBA TaJOr€HOB M HUX COEIUHEHUH (BO3MOXKHO
UCMOJb30BaHUE BHUAEOMATEPHUATOB), O3HAKOMJIEHHME ¢ oOpaslaMM XJIOpUIOB (TaJlOreHuoB),
03HaKOMJIEHHE ¢ 00pa3liaMu cephl U €€ COeTUHEHUSIMU (BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPHAIIOB),
HabmroieHne npolecca oOyrJIMBaHUS caxapa IMoj ACWCTBUEM KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI,
M3Y4eHHE XUMUYECKUX CBOMCTB pa30aBIEHHON CEpPHOI KUCIIOTHI, IPOBECHNE KaUECTBEHHON peaKkluy Ha
cynb(aT-uoH M HaOJIOJICHUE NpPU3HAaKa e€ MPOTEKaHUs, 03HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBAMU
azoTa, ochopa 1 X coequHEeHNH (BO3MOXKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (ochopHbIX ynoOpeHwuii, nosyyeHue, coOupaHue, pacrno3HaBaHWE W W3yUYEHHE CBOWCTB aMMHaKa,
MPOBEJICHUE KAYECTBEHHBIX peakUWi Ha HMOH aMMOHHMS M ¢ocdarT-HOH M H3ydyeHUE NPU3HAKOB HX
IIPOTEKAHUs, B3aUMOACHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO
WCIOJIb30BaHNE BUJIEOMATEPHAIIOB), U3yUEHUE MOJIENe KpUCTAUNIMYECKUX pemEToK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C TPOIIECCOM a/ICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOIy4eHHe, cCOOMpaHue, paclo3HaBaHUE U U3YYEHHE CBOMCTB YIIEKHUCIOro



rasa, MpoBeJIeHUE KaueCTBEHHBIX peaklMil Ha KapOOHAT M CHJIMKAT-HOHBI U M3y4YEHHE MPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHHE C  MPOAYKLUHMEH  CHJIMKATHOM  MPOMBILUIEHHOCTH,  PEIICHUE
SKCIEPUMEHTAIIBHBIX 33/a4 10 TeMe «BakHele HeMeTallIbl U UX COETUHEHUS.

MeTta/uibl M UX COeITMHEHUS

OO0mas xapakTepuCcTUKa XUMUYECKHX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU MX IOJIOKEHUS B
[Tepuoanueckoii cucteme xumudeckux anemeHToB Jl. M. MengaeneeBa u crpoenust atomoB. CTpoeHue
METaJuIoOB. MeTainyeckas CBs3b U METAUIMYECKass KPUCTAIUIMYECKash pelIETKA. DIEKTPOXUMHYECKUI
psan HampspkeHuM MetayioB. Du3mdueckne W XHMUYECKHE CBOMCTBa MeTayuioB. OOIme crocoObl
noyiydeHus: MetayyioB. [IoHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
Crnagsl (CTallb, 9yTYH, TIOPATIOMUHUN, OpOH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIUICHHOCTH.

[[lenounbie MeTasuibl: MojokeHue B llepuogmyeckoil cucreme XumMuyeckux siaeMentoB [l. .
MeneneeBa, CTpOCHUE WX aTOMOB, HAX0XJI€HHE B npupoae. Ousznyeckre 1 XMMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCHUJIbI U THAPOKCUABI HATpus U Kanus. [I[pumeHeHne mieiouHbIX METauioB
U UX COCMHECHUM.

[[lenouHO3eMeNbHBIE METAJJIBI MarHuid W Kajiblui: mnojokeHue B Ilepuonuueckoit cucreme
xuMH4ecKux aemMeHToB /. 1. Menaeneea, cTpoeHre UX aTOMOB, HAX0KJICHUE B IpUpoie. Pu3ndyeckue
U XUMHUYECKHE CBOWCTBA MarHus W Kaiblus. Bakueiime coenuHeHUs KajbIUs (OKCUI, THAPOKCHI,
comm). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHSHHUS.

Amomunuii: nonoxenue B [lepuoanueckoil cucteme xumuyeckux snemeHToB Jl. M. Menneneesa,
CTPOGHHUE aToma, HaxoxjaeHue B mpupoje. Dusnyueckne MW XUMHUYECKHE CBOMCTBA AIIOMUHUS.
AmMdoTepHbIe CBONCTBA OKCHJIA U TUIPOKCHA ATFOMUHUA.

Kenezo: nonoxenue B Ilepmogmueckoil cucreme xumuueckux anemeHtoB . M. Menneneena,
CTPOEHHUE aTOMa, HaxoxJAeHue B mnpupoje. Pusnueckue U XMMHYECKUE CBOMCTBa xkene3a. OKCUIbI,
ruapokcuabl ¥ conu xenesa (I11) u xxenesa (I11), ux cocras, cBOCTBa U MOJIy4YEHHUE.

Xumuueckuit Ikcnepumenm:

03HAKOMJIEHHE C 00pa3laMu METAJUIOB W CIUIaBOB, UX (PU3MUYECKUMH CBOMCTBAMHU, H3Yy4YCHUE
pE3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJB30BaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KaJIbIUS W HATPHUS C BOJOM (BO3MOXHO HCIIOJIB30BAHUE BUICOMATEPHUATIOB),
UCCIIEIOBAaHNE CBOWCTB JKECTKOM BOJBI, Ipoliecca TOPEeHHs jKele3a B KHCIopoae (BO3MOXKHO
WCIIOJIb30BaHNUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEaKIMii HAa MOHBI: MarHusl,
KanbIusl, afoMUHMS, MHKa, xkene3a (1) u xenesa (I111), menu (1), HabnroAeHE U ONMCaHKE TTPOLIECCOB
OKpalllMBaHUsl TUJJaMEHH HWOHAMH HAaTpus, Kalud U Kalblusd (BO3MOXXHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEI0OBaHUE aM(POTEPHBIX CBOMCTB THAPOKCUAA aTIOMUHUS U THIPOKCHIA ITUHKA,
penieHue YKCIepuMEHTaIbHBIX 3a/1a4 10 TeMe «BakHeIe MeTaibl U UX COSTUHEHUS.

XuMus M OKpy:Kamowmas cpeaa

BemectBa 1 maTepuaibl B MOBCETHEBHOM JKM3HU YelloBeKa. be3omacHoe ucnoib30BaHUE BEIIECTB
Y XUMHYECKUX peakuuii B ObITy. [lepBasi moMoIs mpu XMMHYECKHUX 0KOTaX U OTPABJICHHUSIX.

XUMHUYECKOE 3arps3HEHHUE OKpy)Karoliei cpeabl (mpeaenbHas JOMyCTUMasi KOHIICHTPAIIUS
Beniects, nanee — [1JIK). Ponb Xxumuu B pemieHnu 5K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTepUalbl).

Meoswcnpeomemmnuwie ceasu

Peanuzaiust MeXNpeaIMETHBIX CBSI3€M MPU M3YYEHUU XUMHUU B 9 Kilacce OCYIIECTBIISIETCS Yepe3
WCIIOTh30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK U MOHSATUH, SIBJISIOMINXCS CUCTEMHBIMHU
JUTSL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mIre ecCTeCTBEHHO-HAYYHBIE OHATHS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAIN3, CHHTE3,
KIaccuuKanus, IepuoAUYHOCTb, HAOIIOEHNE, YKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHUE, MOJIETb,
SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPUAITHI.

®duznka: MaTepus, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIbI, PaIUOAKTUBHOCTbD,
MOJICKYJIa, JJICKTPUYECKUN 3apsll, TPOBOJHUKH, TIOIYIMPOBOJIHUKH, IUIEKTPUKH, (POTOIIEMEHT,



BEIIIECTBO,

Teno, O0O0BEM, arperaTHoe COCTOSHHE BEIIECTBa, Ta3, pacTBOP, PacTBOPUMOCTb,

KpucTaJliIn4eCKasa peméTKa, CIIJIaBBI, (I)I/I3I/I‘-IGCKI/IG BCJIMYMHBI, CIUHHUIbI U3MCPCHUA, KOCMHUYCCKOC
HPOCTPAHCTBO, TUIAHETH, 3BE3/1b1, COHIIE.

buonorus: QotocuHTe3, nabixaHue, Ouocepa, IKOCHCTEMa, MHUHEpaJbHbIC YHIOOpEHUS,
MHKPOAJIEMEHTBI, MAKPOAJICMEHTBI, INTATEIIHHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE IMOPOJBI, TOJE3HBIE HCKONAeMBbIe,
TOILTUBO, BOJTHBIC PECYPCHI.

1.1. IlIposepsaembie 31emenmul codeprcanus

8 KlIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

11

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Hpe,[[MeT XUMHUH. POJIb XMMHM B JKU3HHU 4YeJIOBeKa. XHMMHS B CHUCTEME HayK. Tena u
BemecTBa. u3nUecKre CBOCTBA BEIICCTB. AFpGFaTHOG COCTOsIHHUEC BCIICCTB

1.2

1.3

Ilonstue o METOJaX IIO3HAHUsA B XHUMMHH. Ywucteie B€IIECCTBA W CMCCH. CriocoOkbl
PasaciICHUsA cMmeceit

ATOMBI M MOJNEKYJbl. XUMUYECKUE 31eMEHTbl. CHMBOJBl XUMHUYECKUX JIIEMEHTOB.
[IpocThlie u coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumuueckas (¢opmyina. BaleHTHOCTP aTOMOB XUMHUYECKHX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOcUTeNbHas aToMHas Macca. OTHOcUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 10y XMMHUYECKOTO JIEMEHTA B COCIMHEHUHT

1.5

KommuectBo BeniectBa. Monbs. MoisipHass macca. B3auMOCBSI3b KOJIMYECTBA, MacChl U
yuclia CTPYKTYpHBIX €AMHUIl BemecTBa. Pacu€tel mo QopmynaM XHMHUYECKHX
COEAMHEHHI

1.6

1.7

2.1

OU3NYEeCKUE U XUMHUYECKHE SBICHMS. XUMHUYECKas peakuus U €€ NpPU3HAKU. 3aKOH
COXPAaHEHHs Macchl BELIECTB. XUMUYEeCKUe ypaBHeHMs. Kimaccudukanus XUMHUYECKHX
peakiuii (coeInHEeH s, Pa3JIOKEHMs], 3aMeIleH s, 0OMEHa)

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MMOCY10M, ¢ MpaBuiIaMu paboThI
B J1a0opaTopuu U puémamu oOpaieHus ¢ J1adbopaToOpHbIM 000PYAOBaHUEM, U3yYEHUE U
onucaHue (QU3NYECKUX CBOUCTB OOpa3l0B HEOPraHMYECKHX BEILIECTB, HAOIIOJCHUE
¢du3nveckux (TJIaBIieHHE BOCKA, TassHUE JIbJIA, PACTHPAHHE caXxapa B CTYNKE, KATICHUE U
KOH/IEHCalMs BOJIbl) 1 XUMUYECKUX (TOPEHHE CBEYH, TPOKATMBAHUE MEHOM TPOBOJIOKH,
B3alMOJICIICTBIE Meja C KUCJIOTOM) SIBJIEHHUM, HAOMIO/IEHUE U ONHMCAHUE MPU3HAKOB
NPOTeKaHUs XMUMMYECKMX peakuuil (pa3joXeHue caxapa, B3auMOJeHcTBHE CepHOU
KHCIIOTBI € XJIOpUIOM Oapus, pazioxenue ruapokcuna menu(ll) mpu nHarpeBanuw,
B3aUMOJIeHCTBHE xene3a ¢ pacTBopoM conu Meau(ll), nzyuenue crocoOoB paszieneHus
cMeceil (C TMOMOMIBIO MarHWTa, (WIBTPOBAaHUE, BHITAPUBAHHE, IUCTUILISIIHS,
xpomarorpadusi), MpOBEACHNE OYUCTKUA MOBAPEHHOW COJM, HAOIIOJAEHUE U ONHCaHHE
PE3yNBTaTOB TPOBENEHHS OIBITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl,
CO3JIaHUE MOJIEINICH MOJIEKY (IIapOCTEPIKHEBBIX)

Baxwueiimue MMPEACTAaBUTCIIN HCOPraHNYICCKUX BCIICCTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kucimopoa — 37€MEHT M ITPOCTOE BEIIECTBO.
Haxoxxnenune kuciopona B mpupoje, GU3ndecKue U XUMHYECKUE CBOMCTBA (peaKiuu
roperusi). Oxcupapl. [Ipumenenue kucinopoma. CrocoObl MONYyYEHHS KHUCIOPOJa B




nabopaTopuu M TpOMbIIUIEHHOCTH. KpyroBopor kuciopona B mpupoae. O30H —
aJuIOTpoInHas MoAM(UKAIHS KUCIOPOAa

2.2

2.3

TemnoBoit 3pdexT XuMHUUECKON peakuuu, TEPMOXUMHYECKHE YPaBHEHHS, 5K30- H
SHAOTEPMUUYECKUE peaKIMK. TOIIMBO: Yrodb U METaH. 3arpsA3HEHUE BO3/lyXa, YCUICHHUE
napHUKOBOTo 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOs

Bonopon — anemenT 1 ipoctoe BeniecTBo. Haxoxnenue Bogopoaa B mpupoae, Gu3nveckre
Y XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0bI nmoydeHust. Kuciaotel u conu

2.4

2.5

2.6

Mousipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

®dusunyeckue cBoiicTBa Bojabl. Boma kak pactBoputenb. PacTtBopwl. HackieHHbie u
HEHACBIIICHHbIE pacTBOPHL. PacTBOpUMOCTD BeliecTB B Bojie. MaccoBast 10715 BelllecTBa
B pacTBope. XMMHUYECKHE CBOMCTBA BoJibl. OcHOBaHM. POk pacTBOPOB B IpHpoOE U B
KU3HH denoBeka. KpyroBopoT BoAbl B IpUpoe. 3arpsi3HeHUEe TPUPOAHBIX Bo. OxpaHa
1 OYHMCTKA IPUPOIHBIX BOJI

Kiaccudukanyst Heopranmueckux coenuneHuid. Oxcupapl. Kilaccudukanms OKCHIOB:
cosieoOpa3ymome (OCHOBHBIC, KHCIOTHbIE, aM(OTEpHbIE) U Hecoleo0pa3yIoLIHe.
Homenknatypa okcuaoB. dusnueckne 1 XMMUYECKAE CBOWMCTBAa OKCUIOB. [lomydeHne
OKCH 0B

2.7

OcnoBanus. Knaccudukanuss ocHoBaHWM: MIENOYM U HEPACTBOPUMBIC OCHOBAHMS.
Homenknatypa ocHoBaHuil. @Pu3ndeckue M XUMHUYECKHE CBONCTBAa OCHOBAaHMIA.
[Tonydyenue ocHOBaHM

2.8

2.9
2.10

2.11

Kucnorsl. Knaccudukanus xucnor. Homenknarypa xucior. duzndeckne 1 XUMAYECKHE
cBoiicTBa KuciOT. Psin aktuBHOcTH MeTaiuioB H.H. bekerosa. [Tonyuenue kucinor

Comu. Homenkiarypa cosneit. @usndeckue U XMMHUECKUe cBorcTBa cosie. [lomyuenue
cojeun

I'eneTnyeckas cBs3b MCKAY KiIaCCaAMH HECOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

XHUMHYECKUH SKCIEPUMEHT: Kaue€CTBEHHOE OIPEACIICHHE COJEepKaHUsl KHUCIOpoJaa B
BO3/IyX€, MOJy4YeHHUE, COOMpaHHUE, PACIIO3HABAHWE W M3YyUYEHHUE CBOWMCTB KHCIOPOJA,
HaOII0/IeHEe B3aWMOJICHCTBUS BEUIECTB C KHCIOPOJAOM M YCIOBHUS BO3HUKHOBEHHUS U
MpeKpanieHus: ropeHus (moxapa), 03HaKOMJICHHE C 00pa3IiaMi OKCHUIOB U OMTUCAHUE UX
CBOWCTB, MOJy4YeHHE, COOMpaHUe, pPAclo3HABaHWE W H3YYEHHE CBOWCTB BOJOpOJIA
(ropenue), B3aumoiericTere Bogopoaa ¢ okcuaom Meau(Il) (Bo3MoKHO UCTIONB30BaHUE
BUJICOMAaTEepHANiOB), HaOMIOJeHHe OOpa3loB BEIIECTB KOJIWYECTBOM |  MOIb,
Hccae0BaHue OCOOCHHOCTEH pPacTBOPEHUSI BEIIECTB C PA3IMUHON PAaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIe paCTBOPEHHOTO BEIIECTBA,
B3aUMO/ICHCTBUE BOJIBI C ME€TAJUIAaMH (HATPUEM U KaJIbI[HEM) (BO3MOKHO HCTIOb30BaHUE
BUJICOMATEPHAIIOB), OMpEJCiEHHe pPacTBOPOB KHUCIOT M IIEJNOYEH C TOMOIIBIO
WHJIMKATOPOB, UCCIIEIOBAaHUE 00Pa3Il0B HEOPTaHUUECKUX BEIIECTB PA3TMYHBIX KIJIACCOB,
HaONto/IeHne M3MEHEHHsI OKpPAacKd MHIUKATOPOB B pacTBOpax KHUCIOT M IIENOYEH,
n3ydyeHue BzaumojiercTBus okcuaa meau(ll) ¢ pactBopoM cepHON KUCIOTHI, KUCIIOT C
MEeTaJUlaMH, pEeakUui HeWTpalu3aluu, T[OJIy4YeHHEe HEpPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJTHOTO MeTaJula IPYTUM U3 PaCTBOPA COJIH, PEIICHHUE SKCIIEPUMEHTATBHBIX
3a/1a4 o TeMe «BakHeiire Ki1acchl HEOPraHMYECKUX COCTMHEHUI

[Tepuonnueckuii 3akoH u [lepuonnueckas cucreMa XuMu4YecKux 3yemeHTos .M.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU




3.1

[lepBble MONBITKM KIACCHU(DUKALMU XUMHYECKHUX 3JeMEeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 2JIEMEHTOB (ILIEJI0YHBIE U LEIOYHO3EMEIbHBIC METALIbI, FaJIOTCHbI, UHEPTHBIE
rasbl). DJIeMeHThI, KOTOpbIe 00pa3yIoT aM(OTepHbIE OKCUIBI M THIPOKCHIBI

3.2

3.3

Ilepnonnueckuit 3akoH. Ilepuomudyeckas cucreMa XuUMHUYeCKMX diemeHToB JI.U.
MenneneeBa. Koporkonepuonnas u JuimHHOnepuonaHas ¢opmbl Ilepuoguueckoit
cucreMbl xuMuueckux aaemenToB .M. Menneneesa. Ilepuoasl u rpynmnsl. Pu3ndecKkuit
CMBICJI OPSIIKOBOIO HOMEpa, HOMEPOB NIEPUOAA U IPYIIIIBI DJIEMEHTA

Ctpoenne aromoB. CoctaB aToMHbIX saep. HM3orombl. OnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000JIOUEK aTOMOB IMEpBBIX 20 XUMUYECKUX dJIeMeHTOB [leprnomanueckoii
cuctrembl J[.MI. MenneneeBa. XapakKTepUCTUKa XHMHUYECKOTO JJIEMEHTa IO €ro
nostoxkeHuro B Ilepnognyeckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHHS PaInyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJNINYECKUX
U HEMETAJNIMYECKUX CBOWCTB IO IpynmnaM M nepuojaaM. 3HaueHue I[lepuoguueckoro
3akoHa U Ileprogu4eckoi CUCTEMBI XMMHMUYECKHX DJIEMEHTOB Ul Pa3BUTHs HAYKH U
npaktuku. J[.M. MenneneeB — y4€HbIl U IpayKJaHUH

3.5

3.6

Xumuueckasi  cBsizb.  KoBanmeHTHas  (MoOJsipHass W HEMOJISIpHAs)  CBS3b.
DIEeKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBA3b

CreneHb OKHUCJICHUA. OXUCITNTEIIFHOBOCCTAHOBHUTEIILHEIC pC€aKIuu. Hpoueccm
OKHCJICHMS U BOCCTaHOBJICHUA. OKMCIUTEIIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE OOpa3lOB BELIECTB METAUIOB M HEMETAJJIOB,
B3aMMO/ICIICTBIE TUAPOKCHIA IIMHKA C PAaCTBOPAaMHU KUCJIOT U IIeJouel, MpOBeACHUE
OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIIMM
(ropenue, peakliuy pa3ioKeHHs], COeTUHEHHUS)

9 KJIACC

Kon
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IIpoBepsieMbIi 3JIEMEHT COACPKAHMUS

BemectBo n xumunyeckas peakuus. [losropenue

Ilepuonuueckuii 3akoH. Ilepuommueckas cucrema XUMHYECKUX dsemeHToB [J[.M.
MengeneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHX

OJIEMCHTOB IICPBBIX TpéX NEpUoOaO0B, Kajlud, KAJIbIUA U UX CO€IUHEHHI B COOTBETCTBUH C
ITOJIOKCHHUEM 3JICMCHTOB B Hepnonnqemcoﬁ CUCTCMC U CTPOCHUCM HNX aTOMOB

1.2

CrtpoeHue BemiecTBa: BUABl XUMUYECKOW CBSI3U. THUIBI KPUCTAJUIMUECKHUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUINYECKON PEIIETKU U BUA XUMUYECKON
cBsa3u. Knaccuduxamnus m HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHapoaHas U
TpUBHAJIbHASA). XUMUYECKUE CBOMCTBA BELIECTB, OTHOCALIMXCA K Pa3IMYHBIM KJlaccaMm
HEOPraHWYECKHUX COCIMHEHMM, TEHETUYECKAsl CBSI3b HEOPTAHNMYECKUX BELIECTB

1.3

Knaccudukanus XuMUUecKUX peaklMid 1Mo pa3Iu4HbIM MpU3HAKaM (110 YUCIY M COCTaBy
YYaCTBYIOUIMX B PEAKIIMU BELIECTB, IO TEIUIOBOMY A(PQEKTY, 10 M3MEHEHHUIO CTeleHeH
OKHCIICHUS XUMUYECKHUX AJIEMEHTOB, TI0 OOPaTHMOCTH, 110 YYaCTUIO KaTau3aropa). JK30-
U DHAOTEPMUYECKHE PEAKIHMHM, TEPMOXMMHUYECKHE ypaBHeHHdA. [loHsATHE O CKOpOCTH
XUMUYECKON PEeaKLnn

1.4

ITonsitue 00 O6paTI/IMLIX n HeO6paTI/IMLIX XUMHUYCCKUX PCAKIHAX. IToHsiTHE O TOMOTE€HHBIX
N T'CTCPOTrCHHBIX pCaKIHAX. ITousTie 0 XUMHUYIECKOM PaBHOBCCHHU. q)aKTOpI)I, BJIMAOIUC
Ha CKOpPOCTb XHUMHYSCKOMN PCAKIIMHU U MMOJIOKCHUC XUMHUYICCKOTO PaBHOBCCH




1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcakuuu, BHGKTpOHHBIﬁ 6anch OKHCJIINTCIBHO-
BOCCTAHOBUTEIbHOU peaKkuu. CocraBienue ypaBHEHUH OKHUCJIUTEIBHO-
BOCCTAaHOBHUTENIBHBIX PEAKITUH C UCIIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca

1.6

Teopus MEKTPOIIUTUYECKON AUCCOLMALNU. DIIEKTPOJIUTHI U HEIIEKTPOIUTH. KaTnoHsl,
aHMOHBI. MeXaHMU3M JUCCOLMALMY BEIECTB C Pa3IMYHbIMU BUJIAMU XUMHUYECKOH CBS3H.
Crenenb auccoruanuu. CuiibHbIE U cla0ble 3JEKTPOIUTHL. Peakiuu MOHHOTO OOMEHa.
VYcnoBusl NpOTEKaHUs peaklUil MOHHOro OOMEHa, IOJIHbIE M COKpalllEHHbIE HOHHBIE
ypaBHeHHs peaknuidi. CBOMCTBA KUCIOT, OCHOBAaHWN M COJIEH B CBETE MpEACTaBICHUHN 00
NEKTPOIUTUYECKON auccoumanuu. KadecTBeHHble peakuuud Ha HOHbL. [loHsTHE O
TUAPOIIU3E COJIEH

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMIICHHME C MOJEIAMHU KPHUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB M HeMeTalsioB (rpadura M anmasa), CIOMKHBIX
BELIECTB (XJIOpH/Ia HATPUs); UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKINU
OT BO3JEHCTBMSI Pa3IUYHBIX (DAKTOPOB; UCCIIEAOBAHHE JIEKTPOIPOBOJIHOCTH PACTBOPOB
BELIECTB, IpoLecca AUCCOLMALMHN KUCIIOT, 1IEN04Yed U coslel (BO3MOXHO HCIOIb30BaHHUE
BUJICOMATEPHUAJIOB); IPOBEJECHHUE ONBITOB, WUIIOCTPUPYIOLUIMX NPU3HAKU IPOTEKAHHS
peakuuii HOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BbIAEIEHUE Ta3a, 00pa30BaHUE BObI);
OMNBITOB, WIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuit
(ropeHue, peakuK pa3ioKeHUs, COeTUHEHNs); pacllO3HaBaHUE HEOPTaHUYECKUX BELIECTB
C IIOMOIIIbIO KAYECTBEHHBIX PEAKIIMI HAa HOHBI; PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a7a4

Hemeranns u nx COCIUHCHUA

2.1

2.2

2.3

OOmast xapakTepucTuka TajgoreHoB. OCOOCHHOCTH CTpPOCHHUS aTOMOB, XapaKTEpHBIC
crerneHu okucieHus. CtpoeHue U pU3NUecKre CBOMCTBA MPOCTHIX BELIECTB — I'aJIOTCHOB.
XuMHYecKue CBOWCTBA Ha MPUMeEpE XJIopa (B3aUMOJEICTBIE ¢ MeTaJlJIaMH, HEMETallJlaMH,
menoyamu). Xsoposopopoa. ConsiHas KHCIOTa, XUMHUYECKUE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JleicTBue XJIopa M XJIOPOBOJOPOJA Ha OpraHM3M uesoBeka. BakHenmue
XJIOPUJIbI ¥ UX HAXOXKACHHUE B IPUPOJIE

OO6mass xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHue u GU3NIeCKue CBOMCTBA MPOCTHIX BEIIECTB
— KHCIIOpOJIa U Cepbl. AIIOTPOIHBIE MOAUGUKAIMU KHCIOPOAa U Cepbl. XUMHUYECKUE
cBoicTBa cepbl. CepoBOOPO/, CTpOeHUE, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA. OKCHIBI
Cepbl KaK TMpEACTaBUTENN KHCIOTHBIX OKcHAOB. CepHas Kucjiaora, (Qu3M4eckue u
XUMUYECKHE CBOMCTBa (OOIMME KaK MPEICTABUTENsI Kilacca KUCIOT W crenuduueckue).
XUMHYECKUE PEaAKIINH, JIeKAITIe B OCHOBE MPOMBIIIJIEHHOTO CITOCO0a MOMy4YeHHs CEPHOI
kucJOThL. [Ipumenenue. Conu cepHOM KUCTOTHI, KAUeCTBEHHAs peakiysl Ha CyJIb(aT-uoH.
Haxoxnenue cepbl 1 €€ COeqUHEHUI B IpUpoAE. XUMHUUECKOE 3arps3HEHHUE OKPYKAIOIIEN
Cpenbl COCNUHEHHSIMHU Cepbl (KUCIOTHBIC JOXKIHU, 3arps3HEHHE BO3JlyXa U BOJOEMOB),
CIOCOOBI €ro MpeAoTBpaIICHUS

OOmast xapakrtepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHHUS. A30T, paclpoCTpaHEHHE B MpHUpoAe, (pu3NuecKue U
XUMHUYecKHe cBoicTBa. KpyroBopor aszora B mpupoje. AMMHUak, ero Qusuueckue u
XUMHYECKHE CBOMCTBA, MOJyyeHHe W mnpuMeHeHue. Coilu aMMOHHUS, UX (U3NYECKUE U
XUMHUYECKHE CBOMCTBA, NpUMeHeHNe. KauecTBeHHas peakiys Ha MOHbI aMMOHUS. A30THas
KHCJI0Ta, €€ ToNTyyeHue, (u3nuecKkre 1 XUMUUecKHe CBOMCTBa (00II1e KaK MpeICTaBUTENs
Kjlacca KHUCIOT M crnenuduueckue). Mcmonp3oBaHMe HUTPATOB U COJEH aMMOHHS B
KauecTBe MHUHEPAJbHBIX YIOOpeHHH. XHMHUECKOe 3arpsi3HEHHE OKpY)Kalolled cpeibl
COEMHEHUSIMH a30Ta (KUCIOTHbIE JJOXK/IU, 3aTPsI3HEHUE BO3/1yXa, IOYBHI U BOJIOEMOB)




2.4

®docdop, amnorponnsie Mmoaudukanuu docdopa, puzndeckre U XMMUUYECKHE CBOMCTBA.
Okcun docdopa(V) u dochopHas kuciora, (GU3NIECKUEC W XUMHYECKHE CBOWCTBA,
noaydenue. Mcnonp3zoBanue ¢pocdaToB B KauecTBe MUHEPAIBHBIX YI00peHUN

2.5

2.6

OO6mas xapakrepuctuka 31eMeHTOB IVA-rpynmnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIE  CTENEHU  OKHUCJICHUA.  YTIIIepOoJ,  aJJIOTPOIHbIE  MOAU(UKALNU,
pacrpocTpaHeHue B TpUpojae, (U3NYECKHe W XUMHUYECKHE CBOWCTBA. AjcopOuusi.
KpyroBopot yrnepona B mpupoge. Okcuabl yriaepojaa, ux (U3MUECKue U XUMHUYECKHE
CBOWCTBA, JICHCTBHE HA >KHUBbIC OPTaHU3MBbI, MMOJyYCHHE U MPUMEHEHHE. JKOJIOTUYECKHE
npo0isieMbl, cBA3aHHbIE ¢ OokcuaoM yriepoaa(lV); rumoreza rioOambHOrO MOTETLICHUS
KIIUMaTa; TapHUKOBBIA 3(¢ekT. YroiapHas KuciaoTa W e€ Ccolu, UX (QU3NYeCKue |
XUMHYECKHE CBOMCTBA, MOIyYeHHE U MpuMeHeHue. KauecTBeHHas peakius Ha kapOoHaT-
HOHBI. Vcronp3oBaHue kapOOHATOB B OBITY, MEAMIMHE, IPOMBIIIJICHHOCTH U CEIHCKOM
X0341iCTBE

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUSIX YIiiepoja
(MeraH, 3TaH, 3TWUJIEH, alE€TWIEH, 3TaHOJI, TJIMLEPUH, YKCycHas Kuciota). Mx cocrtaB u
xummuueckoe crpoeHue. [loHarre o GMOMOrMYecky BaKHBIX BEIIECTBAX: KUPAX, OENKax,
YIJIEBOAAX — M UX POJM B JKM3HHM 4eloBeKa. MarepualibHOE €IMHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COECIUHEHUI

2.7

2.8

Kpemuuii, ero ¢Qusnueckue W XHUMHYECKHE CBOWCTBA, IMOIY4YEHHE M TPHUMEHEHHE.
Coenunenus kpemHus B npupoze. O6mue npezacraBieHus o0 oxcuzae kpemHus(IV) u
KpeMHHEBOW  kucinore. CHIHMKAaThl, WX UCIOIb30BaHHE B  OBITY, MEIHIIMHE,
IIPOMBIIIIEHHOCTH. BakHelIne CTpOUTEIbHBIE MAaTEpUaIbl: KEPAMHUKA, CTEKIIO, LIEMEHT,
Oeron, kemezo0eroH. IlpoOrembl ©e30macCHOTO  HCIOJB30BAHHUS — CTPOUTEIHHBIX
MaTEpUAJIOB B IOBCEAHEBHON KU3HU

XUMHUUYECKUH SKCIIEPUMEHT: H3yueHHe OOpa3lloB HEOPraHWYECKHX BELIECTB, CBOWCTB
COJISTHOM KHCIJIOTHI; TPOBEICHNE Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUI-HOHBI U HAOIIOACHNE
IPU3HAKOB UX NPOTEKAHUS; OIBITHI, OTpakarolue GU3NYecKkue 1 XUMHUECKUe CBOICTBa
TQJIOTEHOB U MX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE  BHJIEOMATEpPUAIIOB);
O3HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHUJIOB (TaJIOT€HHJIOB); 03HAKOMJICHHE ¢ 00pa3liaMu Cephbl
U e€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE BHUAECOMATEPUANIOB); HAOIIOJECHIE
npoliecca oOyIiaMBaHUs caxapa MoA JeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3Y4YEHHE XUMHYECKMX CBOMCTB pa30aBICHHOM CEpHON KHUCJIOTHI, IPOBEIECHUE
KayeCTBEHHON peaklUuu Ha cyiabpaT-uOH M HaOIIOJeHUE NpU3HaKa e€ MpOTeKaHMs;
03HaKOMJIEHHE C (PM3NYECKUMU CBOMCTBAaMU a30Ta, pochopa 1 ux coeTuHEeHU N (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB), OOpa3llaMu a30THBIX U (ocOpHBIX YyAOOpEHMIA;
noJjlyueHue, coOupaHHe, paclio3HaBaHWE WU HM3yYE€HUE CBOMCTB aMMHaKa; IPOBEICHUE
Ka4eCTBEHHBIX PEAaKIMHA Ha MOH aMMOHMS U (ochaT-HOH U H3y4YEHHE NPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJEHUCTBUE KOHIICHTPUPOBAHHON Aa30THOM KHCIOTBI C MEABIO
(BO3MOYKHO HCIOJIb30BaHHWE BUAEOMATEPHUAJIOB); M3ydeHHE MOJeNel KPHCTAIIMYECKUuX
pemérok anmasa, rpadura, (QysuiepeHa; O3HaAKOMJIIEHHE C MPOIECCOM  aJCOpOINH
pPacTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM yIJIEM U YCTPOMCTBOM IPOTHUBOIasa;
NoJlyueHue, coOupaHue, paclo3HaBaHWE U U3YyUYEHUE CBOMCTB YIVIEKHCIOTO Tas3a;
NPOBE/IEHUE KAUYeCTBEHHbIX peaKkIMid Ha KapOOHAaT- M CUJIMKAT-MOHBI U HU3YyYEHHE
MPU3HAKOB WX MIPOTEKAHUS; 03HAKOMIIEHHE C TPOAYKIIMEH CUIIMKATHON MPOMBIIIIIEHHOCTH;
pellIeHNEe DSKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHellme HeMeTaulbl M HX
COETUHEHUS

MeTamisl 1 uX COCIMHCHUA




3.1

3.2

3.3

O6H_[aﬂ XapaKTepI/ICTI/IKa XUMHNUYCCKUX DOJICMCHTOB — MCTAJJIOB Ha OCHOBAHHHU HX
nonoxxkeHuss B Ilepromnueckoit cucreme xummudeckux sieMeHtoB .M. MennaeneeBa u
CTpOGHI/ISI aTOMOB. CTpOCHI/IC MCETAJIJIOB. MeTaJIJII/I‘-IGCKaH CBA3b MU MCTAJIJIMYCCKAs
KpUCTAJUTHYECKas peméTka. DIEKTPOXUMHUUSCKHUH sl HANIPSHKEHUH METaJLIOB

OuznyecKkue u XMMHUYECKHe CBOWCTBa MeTauioB. O0IMe crnoco0bl MOTyYeHUsI METaIOB.
[ToHsiTHE O KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBbl
(cTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH

[lenounsle MeTasuibl: mojiokeHHe B Ilepuonnyeckoil cucteMe XMMHUYECKHUX 3JEMEHTOB
.. Menneneesa; CTpoeHHME HX aTOMOB; HaxOXJIeHHEe B Ipupone. dusmdyeckue u
XMMHUYECKHE CBOWCTBA (Ha MpUMepe HaTpus U Kanus). OKCUIbl U THIPOKCUABI HATPUS U
Kajius. HpI/IMeHeHI/Ie MICJIOYHBIX METAJJIOB U UX COCIII/IHCHI/Iﬁ

3.4

[IlenouHO3eMenbHBIC METAIIBI MATHUHM U KAJIBIIMHI: noJioxkeHue B [leproandeckoi cucteme
XUMHYeCKUX ieMeHToB JI.1. MenzaeneeBa; CTpOEHUE X aTOMOB; HAXOK/JIECHHUE B IIPUPOJIE.
duszndeckne M XUMHYCCKHE CBOMCTBAa MarHuWs W Kaiuplipsa. BakHeuiine coenuHEHUS
KaJblMs (OKCUI, THIPOKCH, con). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHuii: mnonoxxenue B Ilepuoanyeckoil cucremMe XumHuuyeckux 3ieMeHToB [
MeneneeBa; CTpoeHME aTOMa; HAxOXAeHWe B Ipupoge. PU3HMUECKHE U XUMHUYECKHE
CBOMCTBA alfOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS

3.6

3.7

4.1

Kenezo: mnomoxenune B Ilepuonuueckoil cucreme XUMHUYECKHX 3ieMeHTOB J[.U.
MenzeneeBa; CTpOGHHE aToMa; HAaXOXXIeHHE B mpupoae. Puznyeckue M XUMHUYECKHE
cBoMcTBa >xene3a. Oxcuasl, ruapokcuasl u conu sxkeneza(ll) u xeneza(Ill), ux cocras,
CBOIICTBa U MOJIy4YeHHUE

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMd METAaJUIOB W CIUIABOB, HX
(U3HYECKUMHU CBOWCTBAMU; H3Y4YCHHE PE3yJIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA KAJIBLUS U
HATpUs C BO/IOH (BO3MOYKHO MCIIOJIB30BaHUE BHICOMATEPHAIIOB); UCCIIEIOBAaHNE CBOICTB
KECTKOM BOJIBI; IMpOIlECCa TOPCHHUs XKelie3a B KHUCIOpoAe (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MIPU3HAKOB MPOTECKAHWS KAYSCTBECHHBIX PEAKIMH HAa MOHBI (MarHus,
KanbIus, amoMuHus, nHka, xeneza(ll) u sxeneza(Ill), menu(Il); HabmroneHune u onvcanue
MIPOIIECCOB OKPANTMBAHUS IJITAMCHH HWOHAMH HATPUS, KUl W Kalblus (BO3MOXKHO
UCIIONIb30BaHNE BUJICOMATEPHAIIOB); HCCIeI0BaHUe aM(OTEPHBIX CBONCTB THUIPOKCHIA
ATIOMUHUS W THIPOKCHIA IIMHKA; pPEIICHHWE JSKCIePUMEHTAIBHBIX 3a/ad 10 TeMe
«BaxkHel1me MeTasibl U UX COSIUHEHUS

XWMHS U OKpY’KaroIlas cpena

HoBbie Marepuanbl U TexHOJOrMU. BemecTBa M Marepualibl B MOBCEIHEBHOW KH3HU
yernoBeka. XUMUs U 30pOBbe. be3omacHOe HCIOIb30BaHUE BEIIECTB M XUMHUYECKHUX
peakiuii B ObITy. [lepBasi mOMOIIb MTPH XUMHYECKUX 0XKOTaX M OTPaBICHUSIX

4.2

4.3

OCHOBBI 3KOJIOTUYECKOW I'PaMOTHOCTH. XHUMHUYECKOE 3arps3HEHHE OKPYXKAloIlel CpeJibl
I[TAK. Poxp XMMUM B pelIeHHH 3KOJOrMuYecKuX mpobseM. IIpupojHble UCTOUYHUKU
yII€eBOI0POAOB (Yrojb, MPUPOIHBIN a3, He(Th), MPOAYKTHI UX MEPEPadOTKHU, UX POJIb B
OBITY M TPOMBIIIEHHOCTH
XUMHUUECKUH SKCIIEPUMEHT: U3y4eHne 00pa3IioB MaTepHaioB (CTEKIIO, CIIJIaBbl METAJIOB,
MOJIMMEPHbIE MaTepUaIIbI)

1.2. Ilepeuens snemenmos cooeprcanusn nposepsemuvix Ha OI'D no xumuu




Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

11
1.2

1.3

[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS

YucTeie BemecTBa 1 cMec. CriocoObl pa3ieiieHus: cMecei

ATOMBI U MOJIEKYJTbI. XUMUYECKUE 3TIeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOXKHBIC BEIIECTBA.

Xumuaeckas (bOpMy.]'Ia. BanenTtHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTelneHb
OKHCJICHHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHTEIbHAS AaTOMHAas Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasa Macca. MaccoBas J0JIs1 XUMHYCCKOT'O 3JIEMECHTA B
COCOAMHCHNN

1.5

1.6

KomnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbid 00BEM  Ta3o0B.
B3anmocBs3b KOJIMYECTBa, MACChl U YHCTIa CTPYKTYPHBIX €IMHUIL BEIIeCTBA

duzndeckre ¥ XUMUYECKHUE IBJICHUS. XHUMHYCCKas peaKkuus u eé IIPpU3HAKU. 3aKoH
COXpPaHCHUA MACChl BCIICCTB. XUMHUYECKHUE YpaBHCHHA

2.1

[Iepnoanueckuit 3akoH u Ilepuonnueckas cucrema XUMHYECKUX d1emMeHToB J[.M.
MenneneeBa. CTpoeHHE aTOMOB
[Iepnonnueckuii 3akoH. Ilepmonnueckas cucrtema XUMUYECKHUX 3ieMeHToB [I.1.

Menpaeneena. HepI/IOI[bI " T'PYUIIBL. Du3ndeckuii CMBICI IIOPAAKOBOIO HOMEpA,
HOMCPOB IICpHOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Onextponbl. CTpoeHue
JJIEKTPOHHBIX ~ 000J04eK aroMOB HepBbIX 20 XHMMHYECKHUX 3JIEMEHTOB
[Tepnoanueckoii cucremst .M. Menneneena

2.3

3.1

3.2

3aKOHOM€pHOCTI/I B U3MEHEHUHU CBOMCTB XHMHYECKHX DIICMEHTOB IEPBLIX Tpex
NEpUOJIOB, Kalus, Kaublus (paguyca aToOMOB, 3JCKTPOOTPUIATEIBHOCTH,
MCETAJNIMYCCKUX U HEMCTAJNIMYCCKUX CBOﬁCTB) " ux COGI[I/IHGHI/Iﬁ B COOTBETCTBUH C
MOJIO’KeHHEM 31ieMeHTOoB B [leproandeckoii cucteMe U CTpPOSHUEM MX aTOMOB
Crpoenue BelecTBa

Xumuyeckass CcBs3b. KoBaneHTHas (MOJSpHAas U HEMOJApHAs)  CBS3b.
3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XUMHUYCCKUX DJICMCHTOB. Honnas CBS3b.
Mertannnueckas CBA3b

Tunel KpUCTAIIMYECKMX PEIETOK (aroMHasi, MOHHAs, MeTaJuInyecKas),

3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIMYECKOM PEIIETKM U BHUIA
XAMHUYECKON CBA3ZU

4.1

4.2

Baxuelimme mnpeacraBuTeNM HEOPraHMYECKHX BellecTB. Hemeramnsl u  ux
coeaqrHeHusI. MeTauibl 1 UX COeIMHEHUS

Knaccudukanus ¥ HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHMH: OKCHIOB
(coneoOpa3yroliye: OCHOBHBIEC, KHUCIOTHBIE, aM(POTEpPHBIE) U HECOJIC00pa3yIOIINE;
OCHOBaHUM (ménoun u HEPACTBOPHUMBIE OCHOBaHUS); KHCTIOT
(kucTmopocoaepKame U OeCKICIOPOIHBIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE),
coJiel (CpeTHUX U KHUCIIBIX )

Ou3nyecKkue U XMMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJOPO/Ia,
XJI0pa, KACJIOpOo/a, cephl, a3ota, hochopa, yriaepoaa, KpeMHHUS

4.3

®u3nyeckue MW XHMHYECKHE CBOWCTBA NPOCTBIX BEHIECTB-METAJUIOB: JIUTHSA,
HaTpUs, KaJlus, MarHus U KaJIbLINs, aJTFOMUHUS, JKeIe3a. DIEKTPOXUMUYECKUN P
HaIPSDKEHUN METaJNIOB




4.4

du3nyeckue U XMMHUYECKHME CBOMCTBA BOJOPOIHBIX COCAWHEHUN HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJIOPO/Ia, aMMHAKA

4.5

4.6

®dusznyeckue M XHMHYECKHE CBOMCTBAa OKCHAOB HemetaioB: cepbl (IV, VI),
asora(ll, IV, V), dochopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Iloxyuenue
OKCHJIOB HEMETAJIJIOB

XuMudeckue CBoOWCTBA OKCUAOB: MeTauioB IA—IIIA rpymm, muaka, memu(Il) u
sxenesa(ll, I). [Tonyyenue okCuI0B METAILIIOB

4.7

4.8

XUMHYECKUE CBOMCTBA OCHOBaHWIl U amM(pOTEpPHBIX THAPOKCUAOB (Ha IpHUMEpe
THJIPOKCUIOB AIFOMUHUS, XKele3a, IMHKA). [lomydenue ocHOBaHUMI 1 aM(pOTEpHBIX
TUAPOKCHJIOB

OO0mue XUMUYECKHE CBOMCTBA KHCIIOT: XJOPOBOJOPOJHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (ochopHOl, KpeMHHEBOW, yrosbHOH. OcoObie
XMMHYECKUE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM M A30THOM KHCIIOT.
[Tonyuyenue kucior

4.9

OO61ure xuMHUYECKUE CBOMCTBA cpeiHUX coseil. [lomyuenue coneit

4.10

411

[Monyuenune, coOupaHue, pacro3HaBaHHE BOAOPOJAA, KHCIOPOAa, aMMHaKa,
YIJIEKHCIIOTO Ta3a B JIa00opaTopuu

HonyquI/Ie aMMHuakKa, CCpHOfI M a30THOH KHCJIOT B IMPOMBIINIJIICHHOCTH. O6H_[I/Ie
CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

412

5.1

5.2

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ
XUMHYECKHE pCaKnuu

Knaccugukanus XuMUUECKUX peakUuil M0 pa3IMYHbIM MpPU3HAKAM: IO YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEaKUWH BEIIECTB, MO TeruioBoMy 3¢ddekry, mo
W3MEHEHHUIO CTENCHEN OKUCICHHSI XUMUYECKUX 3JIEMEHTOB

TemnoBoit 3 hekT XUMUIECKON peaKkiuu, TEPMOXUMUYECKUE YPaBHEHUSA. DK30- U
HHAOTEPMUYECKUE peaKMU. TepMOXUMHUYECKHUE YPAaBHEHUS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEIIBHEIC p€akuunu. OKHCIIMTEIN ¥ BOCCTAHOBHUTEIIH.
HpOI_ICCCBI OKHCJICHUA n BOCCTAaHOBJICHUAI. BHCKTpOHHLIP’I OamaHc
OKHCIUTEILHOBOCCTAHOBUTEIILHOM pC€aKkuuun

5.4

5.5

6.1

6.2

6.3

Teopust AMEKTPOIUTUYECKON Aucconnanuu. KatnoHel, aHHOHBI. DJIEKTPOJUTHI U
HEeANIeKTPoNuThL. CUTIbHBIE U cllabble 2NeKTPOIUThL. CTeneHb AUCCOIHAINN

Peakiiuu monHOro obmeHa. YCJIOBHUS MPOTEKAHHS PEAKIM HMOHHOTO OOMEHa,
IIOJIHBIE U COKPALEHHBIC HOHHBIE YPABHEHUS PEAKIUI

XUMHS U OKpY>KaroIlas cpena

Bemecrsa M Marepuansl B IIOBCEJHEBHOM JKM3HU 4elloBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakluii B maboparopuu u ObiTy. IlepBas
IIOMOILb ITPY XMMUYECKUX 0’KOT'aX U OTPABICHUAX

XUMHYECKOE 3arps3HEHNE OKPYXKAIOIIeH cpebl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE
MOYBBI, BO3JlyXa W BOJOEMOB), CMOCOOBI ero mpeaoTBpamieHus I[IpemenbHast
nomyctumasi koHneHtpamust BemectB (IIJIK). Pomp xumum B pemieHun
9KOJIOTMUECKUX TMpoOieM. YcuieHue NapHUKOBOro »sddexra, paspylieHue
030HOBOTO CJIOSI

[Tpumenenue cepsl, a3ota, hocdopa, yriaepoja, KpEeMHHUS U UX COSTUHEHUI B OBITY,
MeAMIIMHE, TPOMBIIIJIEHHOCTH U CeIbCKOM X03sicTBe. [IpuMeHeHne MeTamioB u
CIUIaBOB (CTajb, YYTYH, AIOPATIOMUHUM, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH MX




COGI[PIHCHPIﬁ. IlonsTue o KOppO3uu MCTallIOB, OCHOBHBIC CIIOCOOBI 3allIUThI UX OT

KOppO3UH

6.4 [TpuponHble HCTOYHUKU YIIIEBOAOPOAOB (Yroiib, MPHUPOAHBIN ra3, HedTh),
MIPOIYKTHI MX NepepaboTku (OCH3UH), UX POIb B OBITY U POMBIIUICHHOCTH
[lepBoHavanbHble TOHATHA OO0 OpPraHMYECKUX BEIIECTBAX KAK O COEIMHEHHSIX

6.5 yriepoaa (MeTaH, dTaH, TWIEH, alleTUJIeH, ATaHOJ, [NIMIEPHH, YKCYCHAsl KHCIIOTA).
[Tonsite 0 OMONOrMUECKH BaKHBIX BEIIECTBAX: JKUpaX, OelKax, yriaeBojax — U UX
POJIK B KU3HU YETIOBEKa

7 Pacuérnr:

7.1 1o ¢hopMyaaM XUMUYECKHX COSAMHEHHUH

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B pACTBOPE

7.3 M0 XUMHYECKUM YPaBHEHUSIM

2. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

2.1. JUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3ylbTaThl OCBOCHHS IPOTPAaMMBI OCHOBHOTO OOmIero 0Opa3oBaHUs
JOCTUTAIOTCS B X0/ OOy4YeHUs XUMUU B €IMHCTBE Y4eOHOIl UM BOCHUTATENIbHOMN JESTENbHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKHUMHU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMHM, TPHUHITHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU TOBEJIEHUS U CIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COITUATM3AIIAN 00YJarOIUXCsl.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIUXCS PYKOBOICTBOBATHCA
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIUHN U PACIITUPEHHE OTBITA ICSITEIIBHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY M HAyYHOMY
HacleAnio, TOHUMAaHUs 3HAUYCHUS XUMHUYECKOW HAyKH B IKU3HH COBPEMEHHOIo OOIIecTBa,
CIIOCOOHOCTH BTAJIETh JOCTOBEPHOU HHGpOpMAIUEl O TEPeqOBBIX IOCTHKEHHUSX M OTKPBITHAX
MHUPOBOI U OTE€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPONCTBE MHUpa
1 O0IIESCTBA;

2) rpaskKIaHCKOro BOCTIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M TMpaBUJIaX MEXKIUYHOCTHBIX OTHOIIEHUW B
KOJUIEKTHUBE, KOMMYHUKATHBHOMN KOMITETCHTHOCTH B 0OOIIECTBEHHO MTOJIC3HOM,
yueOHOUCCIEeIOBATEIbCKOM, TBOPYECKOM M JPYrHX BUAAX JESITENbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM NIEATELHOCTH TPH BBIMOJHEHWU YUe€OHBIX, MO3HABATEIBHBIX 3aJ1ad,
BBITIOTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHHM Y4YEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOTIOHMMAHUIO W B3aHMMOIIOMOIIM B TMPOIECCE ITOM y4eOHOM NeATeNTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE MOBEJECHUE U MOCTYIIKM CBOMX TOBAPHUIIEH € MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUECKHE MPECTABICHUS O BEIIECTBE U XMMHUYECKOM peaKI[iu, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUsI HAyKH M COCTABJISIOIIME OCHOBY JJI MOHUMAHHUS CYIIHOCTH
Hay4YHOW KapTHUHBI MUpPA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHS TPUPOJIHI,
B3aMMOCBS3SIX YEJIOBEKA C MIPUPOHOM CpesIoil, O POJIU XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;




[IO3HABATENIbHBIE MOTHBBI, HANpPABICHHBIC HA IIOJYyYEHHE HOBBIX 3HAHMM IO XWMMWH,
HeoOXoAuMBIe Uil OOBSICHEHUsT HAOJIOAaeMBbIX TIPOLIECCOB U SABJICHWH, IIO3HABATEIbHOM,
MH(GOPMALIMOHHOM U YUTATENbCKOM KYJIbTYpPbI, B TOM YHUCIIE€ HaBBIKOB CaMOCTOSATEIBHOM paboThl ¢
y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JUTEPATypOH, OOCTYIMHBIMH TEXHHYECKUMH CpPEACTBAMHU
MH(GOPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYCHHMIO W TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
caM0o00pa30BaHUI0, IPOEKTHONH U HCCIIENOBATENIbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIIPaBJIEHHOCTH U YPOBHS O0y4YEHHS B NajbHEHIIEM;

4) ¢popMuUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HaHUE LICHHOCTHU KU3HH, OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY 3/J0POBbIO, YCTAHOBKH Ha
3J1I0pOBbII 00pa3 )KU3HHU, 0OCO3HAHKE IIOCIEICTBUIA U HEIPUATHE BPEIHBIX NIPUBBIYEK (YIOTpeOIeHus
QJIKOTOJI, HAPKOTHUKOB, KYPEHHUs), HEOOXOAMMOCTH COONIOACHUS TMpaBHi O€30MaCHOCTH IPH
00palleHn! ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U pEJIbHOM KHU3HH;

5) Tpyi0BOr0 BOCIUTAHUS:

MHTEpeC K MPAKTUUYECKOMY M3Y4EHHUIO Mpodeccuil u Tpyaa pa3iIudyHOro poja, YBaKEHUE K
TPYLy U pe3yJbTaTaM TPYAOBOM JAEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HaHUI 10 XUMUH, OCO3HAHHBIN BEIOOP MHAMBUYaTbHON TPAEKTOPUH MPOAOIKEHHSI 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHH, OOILIECTBEHHBIX HHTEPECOB U
notpeOHoOCTeH, ycnemHoi npodeccuoHaIbHON JesITeNbHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB aIalITUPOBATHCS B IPOPECCHOHATBHOI cpe/ie;

6) 9K0JIOTHYECKOTO BOCTIHTAHUSA:

HKOJIOTHYECKHU 11€JIecO00pa3Hoe OTHOIIEHHE K MPHUPOJE KaK MCTOYHHKY XH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMSA, NMOHMMAaHUE IIEHHOCTU 3/10pOBOro M Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIO/IEHHs MpaBuil 0€30IacHOro MOBEACHMs MpHU paboTe C BELIECTBAMH, a TAKKE B
CUTYalUsX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATh 3HAHMSI, NOJydaeMble IIPU W3YYEHUH XUMMHM, AJIS pelIeHUs 3ajad,
CBA3aHHBIX C OKPY’KAOIIEHN ITPUPOJIHON CPEAOH, IS OBBILIEHUS YPOBHS dKOJIOITHYECKON KYJIbTYPHI,
OCO3HaHMS IN100aJIBHOTO XapaKTepa 3KOJIOIMYECKHX MPoOJeM M MyTel UX pelieHHs MOCPEICTBOM
METOJ0B XMMHH, 3KOJIOTMYECKOT0 MBIIUICHHS], YMEHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

2.2. METATIPEIMETHBIE PE3YJIbTATbI

B cocrtaBe MeTanpeIMETHBIX Ppe3yJbTaTOB BBIACISAIOT 3HAYMMbIE Ui (OPMHUPOBAHUS
MHPOBO33pEHHUsI OOIIEHAayuHble TOHATHUS (3aKOH, TEOpHs, NPUHLUII, TUIOoTe3a, (PakT, CUCTEMa,
IpoIecc, SKCIEPUMEHT U JIpYyroe.), KOTOpble HCHOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX YUEOHBIX
IpeaMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMHUPOBATH MPENCTABICHHUE O
LIEJIOCTHOM HaydyHOW KapTUHE MHMpa, M YHUBEpCalbHble Yy4eOHblE ACWCTBUS (IIO3HABaTENIbHBIE,
KOMMYHHMKATHUBHBIE, PETYJISATUBHbBIE), KOTOpbIE 00ECTeynBalOT (OPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITENIbHOMY IIJIAHWPOBAHUIO M OCYILECTBICHUIO YUeOHO! eATEIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue A1eucTBHA:

YMEHUS MCIOJIb30BaTh NPUEMBI JJOTHYECKOIO MBIIUIEHUS IPY OCBOCHHUH 3HAHUM: PACKpPBIBATh
CMBICJI XUMUYECKUX MOHATUH (BBIIENATH UX XapaKTepHbIe NPU3HAKU, YCTAHABIUBATH B3aUMOCBSI3b C
JIPYTUMHU TOHSATHSMH), UCIOJB30BaTh MOHATUS ISl OOBSICHEHUS OTAEIbHBIX (DaKTOB U SIBJICHMIH,
BbIOMPATh OCHOBaHMA W KPUTEPHM Ul KJIACCHU(PUKAMU XMMHUYECKHUX BEIIECTB U XUMHYECKHX
peakuuii, yCTaHaBJIMBAaTh MPUYNHHO-CIIEICTBEHHBIE CBS3M MEXAY OObEKTaMH W3Y4YEHHUsI, CTPOUTD
JIOTUYECKUE paACCYXKACHUsS (MHAYKTHBHBIC, AECAYKTHBHBIC, IO AHAJIOIMM), AENaThb BBIBOJABI U
3aKJIIOYEHUS;

YMEHHE NPHUMEHATH B IPOLECCE MO3HAHUSA MOHATHS (IPEIMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yEMble B XUMHUH, NPeoOpa3oBbIBATh IIUPOKO



MpUMEHsIeMble B XMMHHM MOJEIbHBIE MPEICTaBICHUS — XUMHUYECKHM 3HaK (CHMMBOJ 3JIEMEHTa),
XUMHYecKas GopMyIia U ypaBHEHUE XUMUYECKON Peakliiy — IIPH peIIeHuH y4eOHO-1T03HaBaTEIbHbBIX
3a/1a4, ¢ y4€TOM ATHX MOJENIbHBIX MPEICTABICHUN BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKHA U3Y4AEMbIX OOBEKTOB — XUMHUECKUX BEIIECTB M XUMHUECKUX PEAKLUH, BBISBIATH O0IINE
3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIE CBSI3M M MPOTUBOPEYMS B M3yYaeMBIX IpoIleccax U
SIBIICHUSIX.

Ba3oBble uccienoBarejabcKkue NeicTBUA .

YMEHHE HCII0JIb30BaTh IIOCTABIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS, a TAKXKE
B KayecTBe OCHOBHI JUIsl (POPMHpPOBAHUS THIOTE3BI 1O MPOBEPKE MPABMIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHU;

MpUOOpEeTEeHUEe OMbITa MO IUIAHUPOBAHHMIO, OPraHU3allid W MPOBEJICHUI0 YUYEHHYECKHX
9KCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOAOM IIPOLEcCca, CaMOCTOSTEIbHO IPOrHO3UPOBATh €ro
pe3ynbrat, (QopMynupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
HCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHON padoTe.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH M MHTEPIPETHPOBATH MHPOPMAIIUIO PA3TUYHBIX BHJIOB U
dbopM mpencTaBiIeHUs, MOTYYaeMYI0 W3 Pa3HbIX HCTOUYHUKOB (HAYyYHO-TIOMYJSpHAs JUTEpaTypa
XUMHUYECKOIO COZEp KaHMsl, CIPaBOYHbIE TOCOOMs, pecypcbl HTepHeTa), KpUTUUECKHU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHSATh PA3JIMYHbIE METObI M 3alpPOChl MPHU MOUCKE U 0TOOpe MHpOpPMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX ISl BHIMIOJHEHHS Y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4
ONpeACNEHHOr0 THIIA, TPHOOPETEHHE OIBbITa B OO0JACTH HCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIAJCHHUE KYJIbTYpPOH aKTUBHOTO HCIOIB30BAHHUS Pa3TUUYHBIX
IIOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMaJbHYIO (OpMYy MpeAcTaBiICHUs
uHbOpMaLlUM W WUIIOCTPUPOBATh pEIlaeMble 3aJaud HECIOKHBIMH CXEMaMH, JharpaMMaMu,
npyrumu popMamu rpaduKu U 1X KOMOUHALIUSAMU;

YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBaTh B IIpolecce Y4YeOHONH M HCCIEI0BATEIbCKOM
JeSITeIbHOCTH WH(POPMALIUIO O BIUSHUH MPOMBIIIICHHOCTH, CETLCKOTO X03sICTBA M TPAHCIIOPTA HA
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeIbl.

KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B X0/1€ [uanora u (M) JUCKYCCUM) TIO CYIIECTBY 0O0CYyKIaeMon
TeMBI, (POPMYIHPOBATH CBOU MPETIOKEHUS OTHOCUTEIBHO BBITIOJHEHHS MPEAIOKEHHOM 3a1a4;

YMEHUS MPEJCTABIATh MOJYyUEHHbIE Pe3yJIbTaThl M03HABATEIbHOM AEATEIbHOCTH B YCTHBIX U
MMCBbMEHHBIX TEKCTaX; AeJaTh IPE3ECHTALNIO PE3YIbTAaTOB BbIMOIHEHHSI XMMUYECKOT0 AKCIIEPUMEHTA
(;1abopaTOpPHOro OMBITa, J1a0OPATOPHOW PabOTHI MO HCCIEIOBAaHUIO CBOICTB BEILIECTB, Y4EOHOTO
MIPOEKTA);

yMEHHUSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMHM B COBMECTHOM I03HABaTEIbHOM M
HCCIIEIOBATENbCKOM JESITEIbHOCTH MPU PEILIEHUU BO3HUKAIOIIKX Po0OJieM Ha OCHOBE yuéTa 00LINX
MHTEPECOB U COIJIACOBAaHUSA MNO3MLUH (00CYyXAeHHs, OOMEH MHEHUSIMH, «MO3IOBBbIE ILITYPMBI»,
KOOpJMHAIINSI COBMECTHBIX JIEHCTBUI, ONpeeieHe KPUTEPUEB MO OLEHKE KauecTBa BHIMOJIHEHHON
paloThI U ApyTHE).

PeryasiTuBHbIe yHMBepcaJibHbIe y4eOHblIe AelicTBU:

YMEHHE CAMOCTOSATEIBHO OIPENEIATh LENHU JAEATENbHOCTH, IUIAHUPOBATH, OCYLIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO J€SITENIbHOCTh, BEIOMpATh Hanboee
3¢ deKTUBHBIE CIIOCOOBI PelIeHUs YUeOHbBIX U O3HABATENBHBIX 33/1a4, CAMOCTOATEIBHO COCTaBIAThH
WM KOPPEKTUPOBATh MPEIIOKEHHBIA ITOPUTM JEUCTBUN IPH BBINOJHEHUN 3aJaHUM C Y4ETOM
MOJTyYeHUsT HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX, OLEHHUBATh
COOTBETCTBHE MOIYYEHHOTO Pe3yJIbTaTa 3asiBICHHOM 11eJId, YMEHUE UCTI0Ib30BaTh U aHAIU3UPOBATH
KOHTEKCTBI, ITpe/ijIaraéMble B YCIIOBUU 3aJaHHM.



2.2.1. Ilepeuens (Koouguxamop) nposepsaemuix
mpeobosanuil K MemanpeomMemHuvim pe3yibmamam 0C60eHUs 0CHOBHOIL
00pazoeamenbvHoOll NPOPAMMBL OCHOBHO20 00ULe20 00PA306aHUA

Kon [IpoBepsiembie TpeOOBaHUS K METANPEIMETHBIM pe3yIbTaTaM OCBOCHUS OCHOBHOMN
MIPOBEPSIEMOTO 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero 00pa3oBaHUs
TpeOoBaHUs
1 Ilo3naseamenvnvie YY/1
11 basoevie nocuueckue deticmeus

111 BrIABIATE M XapaKTeprU30BaTh CYIIECTBEHHBIE MPU3HAKK O0BEKTOB (SIBJICHUI)

1.1.2 YcTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK KiIaccU(DHUKAIMKM, OCHOBAHUS ISl OOOOIICHUS W
CpaBHEHHUS, KpUTEPUU ITPOBOAUMOTI0 aHAIIU3a

113 C yderoM mpenOKEHHOW 3aJayu BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOpPEUHs B
paccMarpuBaeMbIX (haKTax, JaHHBIX H HAOJFOICHUSX;
npeaaraTe KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIA;

BBISBJIATH JIeUIUT WHPOpPMAIMH, JAHHBIX, HEOOXOIMMBIX JUISI PEIICHUS IOCTaBICHHOU
3a/1a4u

114 BBISBISATE IPUYMHHO-CIICICTBEHHBIC CBS3H MPU U3YUCHUU SIBJICHHUIA U TIPOIIECCOB

115 JlenaTe BBIBOJABI C HCIOJNB30BAaHUEM JACIYKTUBHBIX M HWHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKITFOYCHHI 110 aHAJIOTHH, (POPMYITHPOBATH TUIIOTE3BI O B3AUMOCBSI3SIX

1.1.6 CaMocCTOsATeIbHO BEIOMpATh CIOCO0 pemieHus yd4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEUICHMs, BbIOMpaTh HamOoJee MOAXOIALUIMN C YYEeTOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTCPHUERB)

1.2 ba3zosvie uccnedosamenvckue oeticmaust

121 [TpoBOANTH 1O CaMOCTOSITEIBHO COCTABJICHHOMY IUTAHY ONBIT, HECJIOKHBIA JKCIIEPHUMEHT,
HeOOJbIIIOe UCCIET0BAHUE TI0 YCTAHOBICHUIO OCOOEHHOCTEN 00bEeKTa U3YUCHHS], TPUUUHHO-
CJIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOM

122 OneHuBaTh Ha MPUMEHHUMOCTH M JIOCTOBEPHOCTH HHGOPMAIIMIO, TOIYYEHHYIO B XOJE
UCCIeIOBaHMs (IKCIIEPHUMEHTA)

1.2.3 CaMocTosTenbHO (OpMYyIUpOBaTh 00OOIIEHHS U BBIBOJBI 110 pE3yJIbTaTaM MPOBEIEHHOTO
HaOIO/IEHUs, ONBITA, HCCIEAOBAaHUSA, BIAJETh MHCTPYMEHTAMHU OLIEHKH JOCTOBEPHOCTH
MOJTYYEHHBIX BBIBOJIOB M 0000IIEHU

1.2.4 [IporHo3upoBaTh BO3MOKHOE JaJIbHENIIIEE Pa3BUTHE IPOLIECCOB, COOBITHI U UX TOCIIEICTBUS
B aHAJIOTUYHBIX MM CXOJHBIX CUTYAIUSX, BBIIBUTATh MPEIANOI0KEHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBUSX M KOHTEKCTAX

125 Hcnonb30BaTh BOMPOCH KaK HUCCIEI0BATENbCKII HHCTPYMEHT MO3HAHNUS,

(GhopMyIIIpOBaTh BOMPOCHL, (UKCHPYIOIIHAE pPA3PhIB MEKIY PEATbHBIM H IKeJIaTeITbHBIM
COCTOSTHUEM CUTYyaIllH, 00BEKTa, CAMOCTOSTEILHO YCTAHABINBATH HCKOMOE U JaHHOE;
(hopMHPOBATh THIOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYKICHHH WM CYXKICHHH IPYTHX,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHCHHE
1.3 Paboma c ungopmayueri
131 [IpuMeHSITh pa3IMYHBIC METOJBI, WHCTPYMEHTBI M 3ampoCchl TPH TIOUCKE M OTOOpe




nH(OpPMAaLlUK WM JaHHBIX U3 HCTOYHUKOB C YYETOM IpEMJIOKEHHON y4eOHOH 3amauu u
3a/IaHHBIX KPUTEPHUEB

13.2 BriOupath, aHamM3MpOBaTh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HMH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MPEICTABICHHUS;
HaXOJUTh CXOJHBIE apryMEHTHI (ITOATBEP:KAAIOIIME WM OINPOBEpramollue OAHY U Ty Ke
UJICI0, BEPCHUIO) B PAIMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX

1.3.3 CamocToATenbHO BBHIOMpATh ONTUMAIBHYIO (OpMy NpeACTaBiIeHUS HWHPOpPMALUU H
WUTIOCTPUPOBATH pelllaeMble 3a7a4i HECTIOKHBIMU CXEMaMHu, JuarpaMmMmamMu, HHOU rpadukoii
H UX KOMOMHAIMAMU

134 OneHuBaTh HAJEKHOCTh MH(OPMALIMK TO KPUTEPHUSM, MPEAJIOKEHHBIM MEAarorndeckum
paboTHUKOM WK CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO

135 D¢ deKkTHBHO 3aITOMUHATH U CUCTEMATU3UPOBATh HH(POPMAIIHIO

2 Kommynuxamuenwvie YY/[
2.1 Obwenue

2.1.1 Bripaxkats ce0s (CBOIO TOUKY 3pEHHs) B YCTHBIX U MUCbMEHHBIX TEKCTaX

2.1.2 B xone nuanora u (wim) AUCKYCCUU 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBATh WJICH, HAIICJIICHHBIC HA PEIICHHUE 33JIa4H U TOIIepyKaHUe 0JIaroxenareIbHOCTH
00IIIeHM;
COIIOCTABJIATH CBOU CYXKJICHUS C CY)KJICHUSMU JPYTUX YYACTHUKOB JUAIIOTa, 0OHAPYKUBATH
pa3iauyure U CXOACTBO MO3HIIMIMA

2.1.3 [TyOau9HO IPEICTABISITh PE3YIbTATHI BBIMIOTHCHHOTO OTIBITA (IKCIICPUMEHTA, HCCIICI0BAHNS,
MIPOCKTA);
CaMOCTOSITENILHO BBIOMpaTh (hOpMAT BBICTYIUICHUS C YYETOM 3aJad MPEe3CHTAIlMH |
O0COOCHHOCTEH ayJUTOPHUH M B COOTBETCTBUU C HUM COCTaBISTh YCTHBIE M MHCHbMEHHbBIE
TEKCTHI C UCITOJIb30BAHUEM HJLTIOCTPATHBHBIX MATEPHATIOB

214 Bocnpunumats u GopMynupoBaTh CyKIE€HHUs, BEIpaKaTh IMOIIUU B COOTBETCTBUU C IENIIMU
Y YCIIOBUSIMH OOIICHUS;
pacro3HaBaTh HeBepOAIBLHEIC CPEICTBA OOIICHMS, IOHUMATh 3HAYCHUE COIMATBHBIX 3HAKOB,
3HAaTh M PACIO3HABaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTyallMd M CMTr4aThb KOH(IUKTHI,
BECTH TICPETOBOPHI;
MOHUMATh HaAMEpPEHUs! IPYTHX, MPOSBIATH YBAXKHUTEIbHOE OTHOIICHHWE K COOECETHHUKY U B
KOppEeKTHOH dopme PopMyITHMpOBaATH CBOM BO3PAKEHUS

2.2 Cosmecmuas OesimenbHOCHb
221 [ToHnMaTh W KCIIOJIB30BAaTh MPEHMYIIECTBA KOMAHIHON W MHIUBUIYaTbHOUW PabOTHI TIpH

peleHH KOHKPETHOM Mpo0OieMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHHSI TPYIIIOBBIX
(b opM B3aMMOJEHCTBYS PU PELICHUH [TOCTABIEHHON 3a/1a4H;

IIPUHUMATH 1I€JIb COBMECTHOW JEATENbHOCTH, KOJIJIEKTUBHO CTPOMTH AECUCTBHUS IO €€
JOCTHKEHHUIO: paclpelieNiaTh pOJH, JO0rOBapUBaThCs, OOCYXKIaThb HpPOLECC M pPE3ysbTaT
COBMECTHOI paboThI;

yMeTh 0000I1aTh MHEHHS HECKOJIbKHX YEeJOBEK, IMPOSBIATh TOTOBHOCTh PYKOBOIUTD,
BBITIOJIHATD OPYYEHU S, TOAUYNHATHCS;

IUTAHUPOBaTh OPraHU3allMI0 COBMECTHOM paboThI, ONpPENENATh CBOK pOJb (C y4ETOM
NPENOYTEHUI 1 BOBMOKHOCTEH BCEX YUaCTHUKOB B3aMMOJAEUCTBUS), PACIIPECIATh 3a1a4UH
MEX/1y WIeHaMU KOMaH/Ibl, y4aCTBOBATh B IPYHIOBBIX (hopMax paboThl (00CykaeHusl, 0OMEH




MHEHHH, "MO3TOBBIC IITYPMbI" U UHBIC);

BBITIOJIHATH CBOK 4YacCThb pa6OTBI, AOCTUraThb KAYCCTBCHHOI'O PE3yJIbTaTa II0 CBOCMY
HaIpPaBIICHUIO U KOOPAUHUPOBATH CBOU JACUCTBUS C APYTUMU UJICHAMH KOMAaH/IbI;
OLIEHUBATh KAueCTBO CBOETO BKJAJa B OOMIMK MPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS; CPAaBHUBATH PE3YyJIbTAThl C UCXOIHOM
3ajaueil ¥ BKIJIAJ KOXJIOTO WieHa KOMaH/bI B IOCTHKEHUE PE3YNIbTAaTOB, Pa3NeNiTh chepy
OTBETCTBEHHOCTH U MPOSBISTH TOTOBHOCTh K IIPEOCTABICHUIO OTYETA Mepe]l IPyHInon

Pezynamuenwvie YY/[

3.1

CaMOOPZCZHué’aL{Mﬂ

3.11

BbIsBiATE po0eMbl U1 PeLIeHHs B )KU3HEHHBIX U y4EOHBIX CUTYallUsX;

CaMOCTOSITENILHO COCTABJIATH AJITOPUTM PEIICHUS 3a/1a41 (MU €r0 4acTh), BRIOUPATh CIIOCO0
peleHus yueOHOH 3a/1a4K ¢ y4eTOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATH IIpejaraéMble BApUaHThl PELICHUI

3.1.2

OpueHTHpOBaTbCS B Pa3IMYHBIX MOAXOJaX MPHUHATHS pelleHud (MHAWBUIYaJIbHOE,
MIPUHATHE PEILICHUS B IPYIIE, IPUHATHE PELLIEHUI IPynoi);

COCTaBJATh IJIaH JACWCTBU (IJIaH peaju3alid HaMEYEHHOIO alTrOpUTMa pEeLIeHHS),
KOPPEKTUPOBaTh MPEJIOKEHHBIH aJIrOPUTM C YYETOM IIOJYYEHMs] HOBBIX 3HaHUM 00
H3y4aeMOM OOBEKTE;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3 PEIICHUE

3.2

CamokoHmpons

3.21

Bnagets crocodbamu CaAMOKOHTPOJIsI, CAMOMOTHBAIIUU U pe(bHeKCI/II/I

3.2.2

Buocuth KOPPCKTUBBLI B ACATCIIBHOCT HA OCHOBC HOBBIX 06CTO$IT€JII)CTB, N3MCHUBUINXCA
CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK, BO3HUKIIIHNX pr,HHOCTeﬁ

3.2.3

JlaBaTb aicKBaTHYIO OLICHKY CUTYallUH U IIpeJIaraTh IUIaH €€ U3MEHEHNU,

YYUTBIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PELICHUN
y4eOHOIl 3a/1auu, aJaTUPOBATh PEIIEHUE K MEHSIOLIMMCS OOCTOSTENILCTBAM;

OOBSCHATh MPHUUYMHBI JOCTH)KEHUS (HEAOCTHIKEHUS) pe3yJIbTaTOB JAESTEIbHOCTH, IaBaTh
OLIEHKY PUOOPETEHHOMY OIBITY, YMETh HAXOJUTh IIO3UTUBHOE B MPOU3OIIEAIEH CUTYallUH;
OLICHUBATh COOTBETCTBUE PE3YJIBTATA LEIU U YCIOBUAM

3.3

OMOYUOHATBHBLI UHMETTIEKN

3.3.1

Pa3znuyath, Ha3bIBATh U YIPABIATH COOCTBEHHBIMH SMOIMSIMH U SMOLUSIMH JPYTHX;
BBISBJIATH M aHATM3UPOBATH IPUIUHBI YMOIINI;

CTaBUTH ce€0s1 HA MECTO JIPYrOro YeJIoBeKa, TOHUMAaTh MOTUBBI U HAMEPEHUS IPYTroro;
PEeryaupoBaTh COCO0 BRIPAXKEHUS IMOIUI

3.4

Ipunamue cebs u opyeux

34.1

OcCO3HaHHO OTHOCUTBHCS K JIPYrOMYy U€JIOBEKY, €ro MHEHHIO; NPU3HABaTh CBOE IPaBO Ha
OIMOKY U TaKoe e MPaBo JIPYroro; NpUHUMATh ce0s U JPYTUX, He OCYKas;

OTKPBITOCTh Ce0€ U APYTUM;

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIMPOBATH BCE BOKPYT

2.3. MIPEAMETHBIE PE3YJIbTATbHI

B cocraBe mnpenMeTHBIX pe3yNbTaTOB IO OCBOGHHMIO O0S3aTEIBHOTO  COAEpIKAHMS,
YCTQHOBJICHHOTO JaHHON (enepanbHoil  pabodeld mporpaMMoi, BBIJIENSIOT: OCBOEHHBIE
oOyyaroluMucs HaydHble 3HAHUS, YMEHUS U CIIOCOOBI AEMCTBUIM, crieriupuueckue st MpeaAMETHON




ob0nactu «XUMHS», BUIBl NEATEIHHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUSA, €r0 HHTEpPIpEeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.

K kxoHny oOydyenuss B 8 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHATHI: aTOM, MOJEKYJa, XUMHYECKHUH
3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHasi U MOJIEKYJISIpHAas Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MacCoBas JOJIS XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIEHOCTh, CTETIEHb OKUCIICHUS,
XUMHYECKas peakuus, KiIacCupUKalMsg peakuuil: peaklud COEAMHEHHs, pPeaKkLuu
Pa3oKeHus], peaKIy 3aMeIICHUs, peaKIui 0OMeHa, K30~ ¥ SHIOTEPMUYECKUE PEaKInH,
TEIUIOBOH 3P EKT peakuuu, siIpo aToMa, JIEKTPOHHBIM CI0H aroMma, aTOMHas OpOUTalb,
paauyc atoma, XMMUYecKasi CBsI3b, IIOJIIpPHAsl U HENOJIIpHAsi KOBAJIEHTHAs CBSI3b, HOHHAs
CBSI3b, WOH, KAaTHUOH, AaHHMOH, pacTBOp, MaccoBas J0Ji1 BeulecTBa (IPOLIEHTHAs
KOHLIEHTpaLUs1) B pacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX IOHSATHM W NPUMEHATH 3TU
IIOHSATHSI IIPU ONMCAHUU BEILIECTB U UX IIPEBPALLCHU;

HCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY Il COCTaBJIECHUs (DOPMYJI BEIIECTB U ypaBHEHU I
XUMHYECKHUX PEaKLIM;

OIpeNIeNIATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHHSX, CTENEHb
OKHUCJIEHHS DJJIEMEHTOB B OWMHApPHBIX COEAMHEHUSAX, IPUHAAJICKHOCTh BELIECTB K
OIpeIeIEHHOMY KJ1acCy COeAMHEHUH 1o (GopMyIiaM, BUJ] XMMUYECKOH CBA3H (KOBaJIEHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COETMHEHUSX;

packpsiBaTh cmbici I[lepuoamueckoro 3akona JI. M. MenneneeBa: J€MOHCTPUPOBAThH
IIOHMMAaHHUE IEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX DJIEMEHTOB OT HX
nosioxkeHus B Ilepuonuueckoil cucTemMe, 3aKOHOB COXpPAHEHHMsS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HUS, 3aKOHa ABOrajapo;

OIMCBIBATh U XapaKTepu30BaTh TabIn4Hy0 popmy Ileproauueckoil cuCTeMbl XMMUYECKUX
AJIEMEHTOB: pa3nyaTh MOHATUS «IJlaBHasg noarpynna (A-rpynma)» u  «noOouHas
noarpynna (b-rpynmna)», mansle 1 60JbLIME TEPUOBI, COOTHOCUTh 0003HaYEeHHU s, KOTOPbIE
uMmerorcss B Tabnuue «llepumonmyeckas cucrema xumudeckux oanemeHtoB JI. U
MenpeneeBa» C UYUCIOBBIMM XapaKTEPUCTHMKAMH CTPOEHHUS AaTOMOB XHUMHYECKHX
2JIEMEHTOB (COCTaB W 3apsj siApa, OOIlee YUCIO AIEKTPOHOB U paCHpEeleNIeHHe UX IO
3JIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUpoBaTh XUMHUYECKHUE 3JEMEHThl, HEOPraHWYEeCKHE BEIeCTBa, XUMHYECKHE
peakuuu (MO 4YMCIYy M COCTaBY YYAacTBYIOIIUMX B pEaKIUU BEIIECTB, IO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pPa3IMYHBIX
KJIaCCOB,  TOATBEp)KAas  OMNHMCAHME  NpPUMEpPAMHU  MOJIEKYJSpPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

IIPOrHO3MPOBaTh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B pa3IMUHBIX YCIOBUSIX;
BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MacChl BEIECTB, MAacCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1Mo (GopMylie COeTMHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

IIPUMEHSTh OCHOBHBIE OIEPALIMU MBICIUTEIBHOW IEATEIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IlIeHHe, CHUCTEeMaTH3aluIo, KiIacCU(UKAIUIO, BbISBICHHE MPUYUHHO-
CIIEACTBEHHBIX CBSI3€H — JJI M3YyYEHUS CBOMCTB BEIIECTB M XMMHMUECKHUX PEAKLHH,



€CTECTBEHHO-HAY4YHbIE METOJbl MO3HAHUS — HaONI0/IeHUEe, U3MEPEHHEe, MOJIEIUpPOBaHHE,
9KCIIEPUMEHT (peajbHbIl U MBICIICHHBIN);

ClleIoBaTh  NpaBUJaM  TOJb30BAHUS  XMUMHYECKOM TMOCyaoil W 1abopaTOpHBIM
o0opy/noBaHuEM, a TaKkKe MpaBWiIaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIHSMHU IO BBIIOIHEHUIO JaOOPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYECHUIO U
coOupaHuIo ra3000pa3HbIX BEUIeCTB (BOIOPOAA U KUCIOPOa), IPUTOTOBIEHUIO PACTBOPOB
C ONpeNeIEHHON MacCOBOM J10J€H PaCTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh U MPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHl IO pACHO3HABaHHIO pPACTBOPOB IIe0oUYed U KHUCIOT C
MIOMOIIIBIO0 UHAUKATOPOB (JIaKMYC, (heHOI(PTaTICHH, METUIOPAHXK U APYTHE).

K xoHmy oOydeHust B 9 KJiacce NpeaMeTHBIE Pe3yNbTaTbl Ha 0a30BOM YPOBHE JOJKHEI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

pPacKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHA: XMUMHUYECKUN JJIEMEHT, aToM,
MOJIeKYJla, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTD, CTCTICHh OKUCIICHHSI, XUMUYECKAast PEaKIis, XUMUYECKas CBS3b,
TEIUIOBOM 2(P¢eKT peakuuu, MOJIb, MOJSPHBIE O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEJICKTPOJIUTHI, JJEKTPOIUTHYECKAs JIUCCOIMALIAS, pPEaKIWd HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE peaKIuH,
OKHUCJIUTEITHFHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKHCIUTEIb, BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTAHOBJICHHE, aJUIOTPONusi, aM(pOTEPHOCTh, XUMUUYECKasi CBSI3b (KOBAJICHTHAs, HOHHAS,
METaJTNYECKasi), KpPUCTAUIMYSCKass PEméTKa, KOPPO3HsS METAJUIOB, CIUIaBBI, CKOPOCTH
XUMHUYECKOH peakinu, IpeaenbHo gonyctuMas konieHTpanus [IJIK Bemecrsa;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMUYECKUX TMOHITHH W NPUMEHSATh 3TH
TIOHSATHSI IPU OMMCAHUY BEIIECTB M MX MPEBPAICHHIA;

HCIOJIb30BaTh XUMHYECKYIO0 CHMBOJIMKY JUISI COCTABICHUS (DOPMYII BEIIECTB U YPABHCHHIA
XMMHYECKUX PEAKIIUI;

OTIPEICIIATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS XMUMUYECKUX IJICMEHTOB B COCJTMHCHUSX
Pa3IMYHOTO COCTaBa, MPUHAANICKHOCTh BELIECTB K OMPEIeIEHHOMY KJIacCy COeIMHEHUH MO0
dbopMyniaM, BHJ XHMHYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, METAJUTMYECKas) B
HEOPTaHMYECKUX COCTMHEHUSX, 3aps]l MOHA TI0 XUMUYECKOU (popmyrie, XxapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTaHWYCCKUX COCAMHCHHM, THI KPUCTALIMYECKOH pPEImETKN
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona [[. M. MennaeneeBa u 1eMOHCTPUPOBATH €T0O
MMOHMMAaHHKE: ONUCHIBAThH U XapaKTepHU30BaTh TabmmuHyio Gopmy [leproamaeckoii cuctemMsl
XUMHUYECKUX OJJIEMEHTOB: pa3jnyaTh MOHATUS «TJaBHas mnoArpymma (A-Tpymma)» u
«mmobounass moxarpynma (b-rpynma)», wMambple W OoJblIME TEPUOABI, COOTHOCHUTH
0003HAYEHHSI, KOTOpble HMEITCS B TMEPHOAUYECKOW Tabiuie, C YHCIOBBIMHU
XapaKTePUCTHKAMU CTPOCHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sjpa,
olIee 4uciI0 DMEKTPOHOB M paclpelelieHHe UX MO DJIEKTPOHHBIM CJOSIM), OOBSCHSTH
o0ImIre 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M MIX COSJIMHEHUH B TIpejesiax
MaJbIX MIEPUOJIOB U TIABHBIX MOATPYI C YIETOM CTPOCHHS UX aTOMOB;
KJIacCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOpPraHMYEeCKHE BEIIeCTBa, XUMHUYECKHE
peaknuu (1o YHCITy i COCTaBY YUACTBYIOIIMX B PEAKITHH BEIIECTB, 110 TEIIIOBOMY 3P QeKTy,
M0 U3MEHEHHIO CTETICHEH OKHMCIEHUS! XUMUUECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U cIeU(PHUUECKHEe XUMUIECKIE CBOWCTBA MPOCTHIX
W CIIOKHBIX BEIIECTB, MOATBEPXIas OMHCAHWE MPUMEPAMH MOJEKYJISIPHBIX W HOHHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

COCTaBJIATh YPAaBHEHUS AJICKTPOIUTUYECKONW JMCCOIUAINKN KHCIOT, IIETOYeH U COJeH,
MOJIHBIE W COKpAIIEHHBIC ypaBHEHUS peakluii HOHHOTO OOMEHa, YPaBHECHHS PEaKIIH,



MOJITBEPKTAIONINX CYIIECTBOBAHHE T€HETHYECKON CBS3H MEXKIY BEIIECTBAMH Pa3TUIHBIX
KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMMOCPEICTBOM
COCTaBIICHUS AJICKTPOHHOTO OallaHCa ATHX PEaKIluii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTENBHYIO MOJEKYISPHYIO W MOJSIPHYIO MacChl BEIECTB, MAaCCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa 1O (OopMysie COCTUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI IO YPABHEHHIO XUMHUYECKON PEaKIny;

coONMomaTh  MpaBWja  IOJB30BaHUS  XUMHUYECKOW TMOCYIOM ©  Jab0opaTOpHBIM
o0OpyJIOBaHUEM, a TakKXKe IpaBWja OOpamleHHss C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH IO BBIIOJHEHUIO Ja0OPATOPHBIX XMMHYECKHX OIBITOB IO MOJYYCHUIO U
cOOMpaHMIO ra3000pa3HBIX BEIIECTB (aMMHAKa U YTICKUCIIOTO ra3a);

MPOBOJNTh PEAKIUH, MOJITBEPKIAIONINE KAUYECTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITYTEM XJIOPHI-, OPOMHI-, HOAUI-, KapOOoHAaT-, pocdar-, cumkar-
, Cynbdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS W HWOHBI H3YYCHHBIX METaJUIOB,
MPHUCYTCTBYIOIIUE B BOJHBIX PaCTBOPaX HEOPraHUYECKHUX BEILECTB;

MPUMEHSTh OCHOBHBIC OICpPAIlMM MBICIUTEIIBHOW JICATEIIBHOCTH — aHaJIW3 M CHHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATH3AIINIO, BBISBICHUE MPUINHHO-CIICICTBEHHBIX CBSI3CH
— JUIsl ©U3yYCHUsI CBOMCTB BEIIECTB U XUMHUECKUX PEaKIUi, ECTECTBCHHO-HAYUYHBIC METOIbI
MMO3HAHUS — HAOIIOJCHNE, W3MEPEHUE, MOJCIHPOBAHUE, JKCHEPUMEHT (pealbHBId W
MBICJICHHBIN ).

2.3.1. Ilposepsaemvie mpebosanus K peyrvmamam oceoenus OOIl

8 KJIACC

Kon

MPOBEPSIEMOT0

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

pe3yJbTaTa

1

IIo Teme: ((HepBOHa‘laJ'IBHBIC XUMHUYCCKUC ITOHATHUA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHMUYECKHUX IIOHSATHH: aToM, MOJEKYJa,
XUMUYECKAM DJIEMEHT, IIPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECh
(omHOpOMHAs W HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENbHAas AaTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIM4ECTBO BEIIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas
J0J1s1 XMMHUYECKOTO 3JIEMEHTAa B COCIUHEHHUH, MOJSAPHBIA O0BEM, XMMHYECKas
peaxuusi, KiaccupuKalys peakunuid: peakliuu COeIMHEHUS, PEaKINK Pa3JI0KEHNUs,
peaKkMM 3aMelIeHMs, peakluu OOMeHa, 5K30- U SHAOTEPMHUYECKUE PEaAKIIMH,
TEIIOBOM 3 eKT peakiuu, pacTBOpP, MaccoBas J0Jid BellecTBa (MPOIEHTHAs
KOHIIEHTpALUs) B pacTBOpe

WUTIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMHUYECKUX NTOHATUN U IPUMEHSTh 3TH
MTOHSATHUS ITPU ONKMCAHUY BELIECTB U UX NPEBPALICHUN

1.3

1.4

HCIIOJIb30BaTh XMMHUYECKYI0O CHMBOJIUKY JJISi COCTaBJIeHHS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN

PacCKpBIBaTh CMBICII 3aKOHOB COXPAaHEHMs MACCHI BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraipo

1.5

OMPEACIIATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCOMHCHUAX




1.6

KJaccu(UIUpoBaTh XMMUYECKUE Peakuu (10 YUCIY M COCTaBy yYacTBYIOIIMX B
pPEeaKIK BEIIECTB, M0 TEIIOBOMY 3D (eKTy)

1.7
1.8
1.9

BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAaCChbl BEILICCTB
BBIYUCIIATh MaCCOBYHO JOJHO XMMUYCCKOI'O 3JIEMCHTA 110 (bopMyne COCOUHECHUS,
BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

2.1

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TIO3HAHUS — HAOIOJCHIE, U3MEPECHHE,
MOJIETIUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICIICHHBIN)

Ilo Teme: «BaxHelmmue IpEACTAaBUTCIIM HCOPTaHNYCCKUX BEIICCTB»

PaCKpPbIBATh CMbICJI OCHOBHBIX XUMHYCCKUX TOHSITHM: OKCHJ, KHUCJIOTa, OCHOBAHUCE,
COJIb

2.2
2.3

2.4

OTIPEeNIeNIATh MPUHAIC)KHOCTh BEIIECTB K ONPEACAEHHOMY KIIaCcCy COCMHEHUH 110
dhopmynam

KJ1acCu(UIIMPOBATh HEOPTaHMYECKUE BEIIECTBA

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3TMYHBIX

KJIaCCOB, IMOATBEpKAAad OIHCAaHUC IIPUMCPAMHU MOJICKYJISIPHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKHI/Iﬁ

2.5

2.6

IIPOTrHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCHUMOCTH OT MX KAYCCTBEHHOI'O cocCTana,
BO3MOXHOCTH IIPOTCKAHNA XUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClieZIoBaTh MpPaBUJaM TIOJb30BAHUS XHUMHYECKOW TIOCYAOH W J1abOpaTOpHBIM
000opyI0BaHUEM, a TAK)KE MPaBUIIaM OOPAICHHS C BEIIECTBAMH B COOTBETCTBHHU C
WHCTPYKIHUSMHU IO BBIOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB TIO
MOJIYYCHUIO M COOMPAHUIO0 Ta3000pa3HBIX BEHICCTB (BOAOPOJA M KHUCIOPOAA),
MPUTOTOBIICHUIO PACTBOPOB C ONPEACIEHHON MAacCOBOW JI0JIEH pacTBOPEHHOTO
BEIIECTBAa, IUIAHUPOBATh M TPOBOAHMTH XHUMHUYECKHAE OJKCHEPUMEHTBI I10
pacro3HaBaHUIO PACTBOPOB INEIOYEH M KHUCIOT C TIOMOIIbI0 HWHIUKATOPOB
(;makmyc, GpeHondTaIenH, METHIIOPAHK H JIPYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XMMUYECKON peaKkIuu

[To teme: «Ilepunonmnueckuii 3akoH u Ilepuoguyeckass cucTEMa XUMHUYECKUX
anementoB JI. WM. Menneneea. CtpoeHue aroMoB. XHUMHUYECKas CBS3b.
OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKITHI

3.1

PacKpbIBaTh CMbICT OCHOBHBIX XMMUYECKHUX MOHATUH: PO aTOMa, 3JIEKTPOHHBIHI
CIION aTOoMa, aTOMHasi OpOUTallb, PauyC aTOMa, XUMHUYECKasl CBSI3b, MOJSPHAS U
HENoJIIpHasi KOBAJIEHTHAs CBS3b, DJIEKTPOOTPULIATEIBHOCTh, HOHHAS CBS3b, HOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2

KHaCCHq)HIIHpOBaTB XUMHUYCCKHUEC DJICMCHTHI

3.3

OMUCHIBATh M XapakTepu3oBaTh TaOnmuuHylo Qopmy llepumonnyeckoil cucTeMsl
XUMHUYECKHUX AJIEMEHTOB: pa3iMyaTh MOHITUS «TJIaBHas MoArpymmna (Arpynmna)» u
«mobounas moarpynna (brpymma)y, «masbie» U «00IbIIHe) TEPHUOIbI

3.4

packpeiBaTh  cmbicn  Ilepuogmueckoro  3akona .M.  MenaeneeBa:
JEMOHCTPUPOBATh  NOHMMAaHUE  TMEPUOAMYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITIOJIOKCHHUS B HepHOJIquCKOﬁ CHUCTEMCE

3.5

3.6

COOTHOCUTh OOO3Ha4YeHUs, KOTOphle HMEITCsS B Tabmmime «lleprognyeckas
CHCTeMa XHUMHYeCKHX dsneMeHToB JI.M. MeHzaeneeBa» ¢ YHUCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUUYECKHX JJIEMEHTOB (COCTaB W 3apsl
s1ipa, 00IIee YUCIIO IEKTPOHOB U PACIIPEICTICHHE UX 110 JIEKTPOHHBIM CIIOSIM)

OMpEaACIIATh CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX




3.7

OTIPECTATh BUJ XUMHUECKOHN CBSI3U (KOBAJICHTHASI ¥ MOHHAsI) B HEOPTAaHHMUECKUX
COCIUHEHUAX

Kon
NMpoBepsieMoro
pe3yJbTara

1

9 KJIACC

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHON MNPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsA

IIo Teme: ((BGH_IeCTBO N XUMHWYCCKasA pCaKI s>

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHH: pPACTBOP, 3JIEKTPOJIUTHI,
HERJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMALUSA, pPEaKUUd HOHHOro OOMeEHa,
KaTaJn3aTtop, XHMHUYECKOEe paBHOBECHE, oOpaTHMble M HeoOpaTUMBbIE pPEaKIIUH,
OKHCIIMTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIMU, OKMCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE
U BOCCTAHOBJICHHE, AJUIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBaJCHTHa,
MOHHAs1, MeTaJNINYecKast), KpUCTAIIIMUecKas: peléTKa, CIijIaBbl, CKOPOCTh XMMUYECKOMN
peakuuu

1.2

1.3

HWIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U MIPUMCHATb 3THU
IIOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpCBpaH_IeHI/Iﬁ

COCTaBJIATh YPABHEHHUS DIEKTPOJIUTUYECKON TUCCOLMALIMMA KUCIIOT, IEJIOYEH U COJIEH,
IIOJIHBIE U COKPALEHHBIE YPaBHEHUS peaKLIMi HOHHOTO 0OMeHa
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1.5

PaCKpbIBATG CYHIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKum"I MoCpcaACTBOM
COCTaBJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XMMUYECKOM pEeaKIMu

Ilo Temam: «HemeTasuisl 1 uX coeauHEHUS» U «MeTajuibl 1 UX COEIUHEHUS»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIMME W CcHenu(puUecKhe XHMHUYECKHe CBOWCTBA
IPOCTBIX U CIOXHBIX BELIECTB, [TOJTBEPXKAas ONMCAHUE IPUMEPaMU MOJIEKYJISIPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUil

2.2

2.3

COCTaBJISITb YPAaBHCHUA peaKquI, MOATBECPKAAIOIMUX CYHIECCTBOBAHUEC TeHETHYCCKOM
CBs3H MCIKY BCHICCTBAMHU PA3JIMYHBIX KJIIACCOB

IMPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHUA, BO3MOKHOCTHU
IMPOTCKAHUSA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.4

2.5

3.1

CJIeIOBaTh TPaBWJIaM  TIOJIb30BAHHUS XWMHUYECKOW TOCYIOM U 1a00paTOpHBIM
o0opynoBaHUEM, a TakKe MpaBuiaM oOpalleHus C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMH TIO BBIITOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IT0 MOJIYICHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIOTO ra3a)

MIPOBOJINTH PEAKIIMH, ITOATBEPIKIAIONINE KAYSCTBEHHBIA COCTAB PAa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MTyTEM XJIOPUI-, OpOMU, HOIUI, KapOoHaT, pocdaT, cuimkar,
cynb(daT, THAPOKCUAWOHBI, KAaTHOHBI aMMOHHUS, WOHBI H3YYCHHBIX METAJLIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTAaHMUECKUX BEIIECTB

ITo Teme: «XuMHsI 1 OKpYXKArOIIasi Cpeaar

PAaCKpBIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX TOHSTHM: HI[K BCIICCTBA; KOPPO3UA
METAaJIJIOB

3.2

MPUMEHSATh OCHOBHBIE ONEPALMA MBICIMTEIBHON JEATEIBbHOCTH — aHAJINU3 U CHHTE3,
CpaBHEHHE, OO0OOIIeHHe, CUCTEeMAaTHU3aIMI0, BBIABICHUE MPUUYNHHO-CIEICTBEHHBIX
CBSI3€M — JUISI  WM3Y4YEHUsS CBOWMCTB BEIIECTB W  XUMHUYECKUX  PEAKIIHIA;




CCTCCTBCHHOHAYYHBIC MCTOAbI ITO3HAHUSA — HaGJHOIICHI/IC, HU3MCPCHUC, MOJCIINPOBAHUC,
AKCTIEPUMEHT (pEaIbHBIA U MBICIICHHBIN )

2.3.2. Ilposepsiemvie na OI'D no xumuu mpedosanus K pe3yibmamam 0c0eHUs

0ol 000
Kon IIpoBepsiemble TpeOOBaHUS K IPeIMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'0O 00111€T0
TpeOoBaHuUs o0pa3oBanust Ha ocHoBe PI'OC
1 IIpencraBnenue:

0 TI03HABAEMOCTHU SBJICHUM npupoabl, MIOHUMAHUC 00BEKTHUBHON 3HAYMMOCTH OCHOB
XHMHYECKOH HaYyKH KakK obnactu COBPEMECHHOI'O €CTECTBO3HAHUSA, KOMIIOHCHTA 0611_[6171
KYJIbTYPBI U HpaKTquCKOﬁ ACATCIIbHOCTHU YCJIIOBEKA B YCJIOBHUAX COBPCMCHHOI'O
O6H.I€CTB8.; IIOHUMAHNUEC MECTAa XUMHUHU CPCAU NPYTIUX CCTCCTBCHHBIX HAYK

11

O HaY4YHbIX MCTOJAaX IMO3HAHHUA, B TOM YUCIIC SKCICPUMCHTAJIBHBIX U TCOPECTUUCCKUX
1.2 MCTOHax HUCCICAOBAHUA BCHICCTB MU H3YUCHUSA XHUMHYCCKUX peaKHHﬁ; YMCHHC
HCIIOJIB30BaTh MOACIHN IJIA 00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cepax mpodeccHoHATBHON ACSITETLHOCTH, CBI3aHHBIX C XUMHCH M COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JIOCTHIKCHHUSX XUMHYECKOW HAYKH, YTO IMO3BOJIUT
1.3 oOydaromuMcsi  paccMaTpuBaTh  XUMHIO  Kak  cdepy  cBoed  Oymymiei
npoeCCUOHATILHON JICITEIBHOCTH W CACNaTh OCO3HAHHBIA BBIOOp XHMHUHU Kak
poUILHOTO MPeIMEeTa IPH MePEX0Jie Ha YPOBEHb CPeIHEro o0Iero 00pa3oBaHus

BJI&I[GHI/IG CHCTEMOM XMMHYSCKHNX 3HAHUHI 1 YMCHUEC NPUMECHATb CUCTEMY XUMHWYCCKUX
3HaHHI>'I, KOTOpas BKIKOYACT:

BaXHEHIINE XUMUUYECKUE TIOHATHS: XUMUYECKUH DJIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO,
IIPOCTOE U CJI0KHOE BEILECTBO, OJHOPOJHAS U HEOAHOPOJHAS CMECh, OTHOCUTEIIbHbIC
aTOMHasi U MOJIEKYJIIpDHAsE MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MOJISIPHBIM 00BEM, OKCHJ, KUCII0Ta, OCHOBAHUE, COJb (CPEIHSI), XUMUYECKasl peaKius,
pEaKLUN COeTUHEHUs, PEaKLMU Pa3IoKEHNs, PEaKIMK 3aMeIleHHs, peakuu oOMeHa,
TeII0BOM 3(p(PeKT peakuuu, 3K30- U HHIOTEPMUUYECKHE PEaKIMU, PACTBOP, MaccOBast
J07s1 XMMHUYECKOTO JJIEMEHTa B COCIWHEHHWH, MaccoBas [JOJs U IPOLIEHTHas
KOHIIEHTpAllKs BEIIECTBA B PACTBOPE, SIIPO aTOMA, 3JIEKTPOHHBIH CIIONW aToMa, aToMHast
opOuTanb, paguyc aToMa, BaJEHTHOCTb, CTENEHb OKHCJIECHUS, XUMHUYECKas CBs3b,
AJIEKTPOOTPHULIATENILHOCTD, TOJISIPHAS M HETIONISIPHAsl KOBAJIEHTHAsI CBSI3b, MIOHHAS CBA3b,
MeTalJIMuecKas CBsI3b, KpUCTAJUTMUECKas PEelIETKa (aTOMHasi, MOHHAs, MEeTaJUINYecKasi,
MOJIEKYJISipHasi), NIOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEAIEKTPOJIUT, SIEKTPOIUTUYECKAs]
JMCCOLMALINS, peaKIIMi HOHHOTO 0OMEHa, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIINY,
OKHUCIIUTENIb M BOCCTAHOBHTENb, OKUCICHME U BOCCTAHOBJIEHHUE, DIIEKTPOJIM3,
XMMHUYECKOEe paBHOBECHE, 00paTUMble U HEOOPATUMBbIE PEAKIIUH, CKOPOCTh XUMUUYECKOM
peakuuu, katanmsarop, ITJIK, koppo3usi MeTauioB, CILIaBbI

2.1

OCHOBOIIOJIAararomMrue 3aKOHbI XHMMHUH: 3aKOH COXpaHCHHSA MacCCHhl, nepnonnqecxnﬁ

2.2
3aKOH Z[I/I MCH,[[GJIGCBE[, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABoranpo

TECOpHUHU XHWMHHU. AaTOMHO-MOJICKYJIApHasd TEOpUA, TEOpUd SHGKTpOHHTquCKOﬁ
JAucconranumn

2.3

3 BrnaneHnue ocHoBaMHM XHMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIIICH:




YMEHHE IPABWIBHO HUCIIOJIB30BATh M3YUYEHHBIE BEIIECTBA U MaTepUaibl (B TOM UYUCIE
MUHEpaJbHbIE YI0OpEHUs, METAJUIbl M CIUIABbI, MPOIYKTHI EPepabOTKU MPUPOIHBIX
MCTOYHUKOB YTJIEBOJIOPOJOB (yIJif, MPUPOAHOTO ra3a, HeTH) B OBITY, CEIHCKOM

3.1 XO03sICTBE, Ha MPOU3BOJICTBE U MOHMMAHNE 3HAUEHUS KUPOB, OCTIKOB, YIIIEBOJOB JIJIs
OopraHu3Ma 4eJOBEKa,; YMEHHE IPOTHO3UPOBATh BIUSHUE BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTaHMU3M YeJIOBEKA M OKPYKAIOLIY0 IPUPOJHYIO Cpely
32 YMEHHE HHTETPUpPOBaTh XHUMHUYECKHME 3HAaHUS CO 3HAHUSAMHU JAPYTUX Y4eOHBIX
MPEAMETOB
HaJIMYUE OMbITa PabOThl C PA3IMYHBIMA HMCTOYHUKAMH HH(DOpPMAMH IO XUMHUH
3.3 (Hay4yHas ¥ HaAy4yHO-TIONYJSIpHAs JIUTEpaTypa, CIOBapu, CIPAaBOYHUKHU, MHTEPHET-
pecypcehbl)
yMeHHE OOBEKTHBHO OLIEHWBATh MH(OPMAIMIO O BEIIECTBAX, MX IMPEBPALICHUSIX U
3.4 MPAKTUYECKOM TPUMEHEHWHW M yMEHHE HCIOJIb30BaTh €€ I pelieHus y4eOHO-
[I03HABATEJIbHBIX 33724
Bragenne ocHOBaMM NMOHSTUHHOTO anmapara U CUMBOJIMYECKOTO A3bIKa XUMUU IS
4 cocTaBeHHS (GOPMYII HEOPraHMYECKHUX BEIICCTB, YPABHCHHA XUMUYCCKUX PEaKIUH;
ocHoBamu xumuueckoit HomeHkiatypsl (IUPAC u TpuBuanbHON)
YMenue oOBSACHATH CBSI3b MOJIOKEHHUS dJeMeHTa B llepuonuueckoil cucreme c
5 YHUCJIOBBIMU XaPAKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XUMUUYECKHUX JIEMEHTOB (COCTaB U
3apsn  sjpa, oOlmee 4YHCIO OJIEKTPOHOB), paclpeieNieHHEM DSIEKTPOHOB IO
SHEPTeTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KA U KAJIbIIHS
[IpeacraBienne 0 MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XMMHUUYECKHX JJIEMEHTOB
6 (paguyc aroma, SJIEKTPOOTPULIATENIBHOCTH), MPOCTHIX M CIOXXHBIX BEIIECTB OT
MOJIOKEHUA 3JIeMeHTOB B [lepuoanueckoii cucteme (B MallbIX MEPHOJIAaX W TIIaBHBIX
MOArPYMIAax) ¥ 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKHE JIEMEHThI
7.2 HEOpraHMYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIIUH
8 YMeHue ornpeensTh:
8.1 BAJICHTHOCTH U CTENIEHb OKUCIICHUSI XUMHUYECKUX 2JIEMEHTOB, 3apsi]] HOHA
8.2 BHJI XUMUYECKOMN CBSI3U U THI KPUCTALUTUYECKON CTPYKTYPBI B COSTUHEHUSX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENIh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (HU3HMUECKHE U XUMUYECKHE CBOMCTBA:
9.1 MIPOCTBIX BELIECTB (KUCIOPOJI, 030H, BOAOPO/, TpaduT, anmMas, KpeMHHUH, a30T, pocdop,
cepa, XJI0p, HaTpUil, K, MarHui, KajabllUi, A TFOMUHHN, KEJIE30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE UX BOJAHBIX PACTBOPOB (BOJa, aMMHUAK, XJIOPOBOJOPOI,
CEPOBOJOPOA, OKCUJIBI U TUApOKcUAbl MeTamioB [-IIA rpynn, amomunud, meau (1I),
9.2 uuHka, xenesa (II u II), okenasr yraepoaa (I u 1V), kpemuus (IV), azota u pocdopa
(III u V), cepur (IV u VI), cepHucras, cepHasi, a3oTucrasi, a3otHas, QochopHas,
yTOJbHasl, KPEMHHEBAsI KUCIIOTA M KX COJIH)
MPOTHO3UPOBATH U XapaKT€pPU30BaTh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa
9.3 W CTPOEHUs, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT MX CBOWCTB, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe cOCTaBJIsAITh MOJIEKYJIIPHBIE M HOHHBIE YPABHEHUS PEaKIMi, B TOM YHUCJIE!




10.1

peaxiuiit HFOHHOTO OOMeHa

10.2 OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIIUI
103 WUTIOCTPUPYIOIIUX ~ XUMHMUYECKHE  CBOMCTBA  HM3YYEHHBIX  KJAcCOB  (TpyIim)
HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPIKNAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHHe BBIYUCIATH (IPOBOIUTH PAcUEThl):
111 OTHOCUTENIbHYIO MOJICKYJISIDHYI0O U MOJIIPHYIO MAacChl BEILIECTB, MAacCCOBYIO JOJIIO
XUMHUYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHUSIM XMMHUYECKUX PEAKIHi M HaXOIUTh KOJMYECTBO BEIIECTBA, 00BEM U
MacCy peareHTOB WM MPOJAYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMH HAay4YHOTO NO3HaHUs (HaOI0IeHre, U3MEPEHHE, IKCIIEPUMEHT,
121 MOJIETUPOBAaHUE) IPU M3YYEHUH BEIIECTB M XMMHUUYECKUX SIBICHUH; YyMEHHE
chopMyITUpOBaTh MPOOJIEMY U MPEATIOKUTH MYTH €€ peIICHUS
192 Oe3omacHoil pabOThl C XMMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKOW TOCYIOMl U
71a00PaTOPHBIM 000PYTOBAHUEM
npaBujiaMyd  0€30MAaCHOrO0  OOpalleHHs C  BEIIeCTBAaMHU, HCIIOIb3YEMBIMH B
MOBCEIHEBHON KU3HU, NPAaBHJIAMHU MOBEACHUS B IENAX COEpexKEHHs 30POBBS U
12.3 OKpY’Karolllel MPUPOAHON Cpelibl; TOHMMaHuE Bpeaa (OMacHOCTH) BO3JEHUCTBUS Ha
KUBBIE OPraHU3MbI  OINpPEAENEHHBIX  BEIIECTB, CIOCOOOB  YMEHBIICHHUS U
MIPEIOTBPAIICHHUS X BPEIHOTO BO3ACHCTBHS
13 Hanwume npakTUYecKWX HABBIKOB IUIAHUPOBAHUS M OCYIICCTBICHHS CIIETYIONINX
XUMHUYECKHUX IKCIIEPUMEHTOB:
W3YYCHHE U ONHCcaHue (PM3MUECKUX CBOWCTB BEIICCTB; O3HAKOMIICHHUE ¢ (DU3UICCKIUMHU
13.1 U XUMHYECKHMH SIBICHUSMU; ONBITHI, WUTFOCTPUPYIOUINE MPU3HAKU MPOTEKAHUS
XUMHYECKUX PEAKIUI
13.2 U3Y4YE€HHE CIIOCOOOB pa3zesieHus: cMecei
MOJTyYeHHUE KUCIIOPO/Ia M U3yYEHUE €T0 CBOMCTB; MOIYYEHUE BOJIOPOIA U U3YUCHHUE €T
13.3 CBOWCTB; MOJyYeHHE YTIIEKUCIIOTO ra3a U H3yuyeHUe ero CBOIMCTB; MOTyYeHHEe aMMHUaKa
Y U3YYEHHUE €r0 CBOMCTB
13.4 MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHONM MACCOBOM J0JIE PacTBOPEHHOTO
BEILIECTBA
135 MPUMEHEHHE WHINKATOPOB (JaKMyca, METWIOpaHXka U (Ul)eHombTaneHHa) TUTST
oTpeJIeTICHUs] XapaKTepa CPeibl B paCTBOPAX KHUCIIOT U IIET0UeH
WCCIIEZIOBAHUE U OMMCAHUE CBONCTB HEOPTAaHWYECKHX BEIIECTB PA3IMYHBIX KJIACcCOB;
W3y4YEeHHE B3aUMOJICHCTBHSI KUCIIOT C METAJTAMH, OKCHIaMH METAJIJIOB, PACTBOPHUMBIMHU U
13.6 HEPACTBOPUMBIMH OCHOBAHHUSIMH, COJISIMU; TOJIYUCHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO METaJlyIa IPYTUM U3 pacTBOpa COJIM; MCCIIeIOBaHNEe aM(OTEPHBIX
CBOMCTB THAPOKCUIOB ATFOMUHUS U IIMHKA
pelieHre KCIIepUMEHTANIBHBIX 3a1a4 1o TeMaM: «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
13.7 COCTMHECHUIY; « INEKTPONMTHYECKAs UCCOMANNY;, «BakHelne HeMeTauibl U UX
coeTMHEHUSY; «BakHEHIIne METaJuThl M KX COCTUHEHHUS
138 XUMHYECKHE SKCICPUMEHTHI, WILTIOCTPUPYIOIINE TMPU3HAKA TMPOTEKAHUS PpPeaKIuid

HMOHHOI'0 0OMEHa; KaueCTBEHHbIE peaklliy Ha MPUCYTCTBYIOIIKE B BOJHBIX PacTBOpax




MOHBI: XJIOpHU-, OpOMHUI-, HOAU-, cylb(aT-, Ppocdar-, kapOoHAT-, CHINKAT-AHUOHBI,
THIPOKCH/-NOHBI, KATHOHBI aMMOHHUSI, MarHus, KaJlblus, aTJIOMAHUS, XKene3a (2+) u
xenesa (3+), meau (2+), nMHKA

14 YmMmenue:

NpCACTABJIATE PE3YJIbTAThl IJSKCIICPUMCHTA B (l)OpMe BBIBOJOB, JOKa3aTCJIbCTB,

141
rpaduKoB U TaOJIMII U BBIABIATH SMIMPUUECKUE 3aKOHOMEPHOCTH

YCTaHABJIMBATL CBA3U MCKAY PCAJILHO HaGJIIOI[aeMBIMI/I XUMHUYCCKUMU ABJICHUAMH U
14.2 [poLECCaMH, IMPOUCXOSIIMMU B MaKpO- U MHUKPOMHUDPE, OOBSICHAITH IPHYHHBI
MHOT000pa3usi BEIeCTB

3. TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB, OTBOJIUMBIX HA
OCBOEHME KAKJIO TEMbI, B TOM YUHCJIE C YYETOM PABOYEM ITPOI'PAMMBbI

BOCIIUTAHUS
8 KUIACC
Kou-Bo DJIeKTPOHHbIE
JeSITeJIbHOCTD YUHTEJIsI
Ne 4acoB . undgponbie
Tema pazaesia u ypoka ¢ yueToMm padoueii
n/n odpa3oBaTejibHbIE
NMPOrpamMMbl eCVDCLL
BOCIIMTAHMS pecyp
Paznen 1. [lepBoHavaibHbie xumMudeckue nousatus (20 41)
[Ipeamet xumun. Posb 1 noOyX/1aTh bu6mmoreka [IOK
XHMHUH B )KH3HH YEJIOBEKA. o0yJarommxcs https://m.edsoo.ru/ff0d21
Tena u BemecTBa coONIoaTh Ha ypOKe Oc
TToHsTHE 0 METOMAX 1 IPUHLAIBL y4eOHOH bubmuorexa [JOK
A JAUCUUILIMHBL U https://m.edsoo0.ru/ff0d22
MMO3HAHMS B XUMHUH CaMOOPTAHH3AIHHL 7e
Hpakmuueckas paboma 1 IpUBJICKATh BHUMAHNC
Ne 1 «Ilpaguna paomoi 6 obyuarommxest K Bu6miorexa LOK
Aabopamopui i npuemot oy ey https://m.edso0.ru/ff0d23
obpawenus c M3y4aeMBIX Ha ypoke ic 1M, .
naGopamopnsim SIBJICHUH, TTOHSATHH, ac
oGopydosanuem» IPUEMOB; IPUMEHSITh Ha
OK€ MHTEPAaKTHBHBIC
YucTele BelecTBa U 1 ?{I)IZ) ML a62 B G bubnuoreka [IOK
cmecu. CriocoObl PMPI P https://m.edso0.ru/ff0d26
. 00yJaroIMMuCs:
pas3JenieHus cMmecei ca
1 p 1 rpynmnoBas paboTa Hiu
aKmuueckas paboma .
MPZ «Pa30eﬂeuu1:z cmecen paGoTa & mapax; bubmorexa LHOK
3 pealln30BbIBATE https://m.edsoo.ru/ff0d28
(na npumepe ouucmyu BOCITUTATEIbHBIC c8
nOGAPEHHOIU COU)» BO3MOKHOCTH B -
1 pa3TAYHBIX BAIAX bubnnorexa [IOK
ATOMBI U MOJIEKYJIBI JEATENBHOCTH https://m.edsoo.ru/ff0d2a
00YJAIOIINXCA CO 6c
XuMH4ecKre dJIEMEHTEL. 1 CJIOBECHOM (3HAKOBOH) bu6mmorexa [IOK
3HaKu (CHMBOJIBI) OCHOBO; https://m.edsoo.ru/ff0d2b
XUMHUYECKHX AJIEMECHTOB camocTrosTenpHas pabora €8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

[IpocTeie U ClOXKHbBIE
BELIECTBA

ATOMHO-MOJIEKYJIIPHOE
y4EeHHE

10

3aKOoH IOCTOSIHCTBA
COCTaBa BEIICCTB.
Xumuueckasi hopMmyiia.
BasieHTHOCTH aTOMOB
XUMHYECKHX 3JICMCHTOB

11

12

13

14

15

16

OTHOCUTENbHASA ATOMHAs
macca. OTHOCUTEIBLHAS
MOJICKYJISIpHAsl Macca

MaccoBast 1o
XHUMHYECKOT'0 JJIEMEHTA B
COEUHEHUU

KonnuecTBo BemecTna.
Moub. Monsipaast Macca

duznueckue u
XUMHUYECKUE SIBJICHUS.
XuMuueckas peakius

[Tpu3naku u ycnoBus
MPOTEKAHUS XUMHUYECKUX
peakui

3aK0oH COXpaHEHUsI MaCChl
BEIIECTB. XUMUYECKUE
ypaBHECHUS

17

18

BreramcneHans KoJInm4yecTBa,
Macchl BEIIECTBA 1O
YpaBHEHUSAM XUMUUYECKHUX
peakuun

Knaccudukanus
XUMUYECKHUX PEaKLnn
(coenMHEHUs, Pa3I0KEHHUS,
3aMelleHus, ooMeHa)

19

20

M. B. JlomoHOCOB —
YUEHBIN-DHUUKIIOIEIUCT.
0O0001eHne n
CHCTEeMaTH3aIus 3HaHUH
O0o001IcHNEe 10 TeMe
«BemiecTBa 1 XUMHUYECKUE
peaKIrm

C Y4eOHMKOM; pa3BHBATh
y 00y4Jarommxcs
M03HABATEJIbHYIO
aAKTUBHOCT,
CaMOCTOSITEIILHOCTb,
WHUIMATUBY, TBOPUECKUE
CIIOCOOHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a
6C

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d
50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2e
ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d32
3c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d35
Oc

bubmuorexa [JOK
https://m.edsoo.ru/ff0d52
30

bubmuorexa [JOK
https://m.edsoo.ru/ff0d37
fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3a
16

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b
88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d57
08

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f
34

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40
c4

bubmuorexa [JOK
https://m.edsoo0.ru/ff0d42
90

Paznen 2. Baxkneiiliue npeacraBuTein Heopranuveckux Bemects (30 1)



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

21

22

23

Bo3nyx — cMecsh ra3os.
CocraB Bo3ayXa.
Kucnopon — snement u
npoctoe BeniecTBo. O30H

duzndyeckue u
XUMHYECKHE CBOIMCTBA
KHCIIOpOJia (peaKiuu
OKHUCIICHUS, TOPEHUE).
ITonsTre 00 okcHaax

Crioco0bI moryueHust
KHCIIOpOJIa B JIA0OpaTOpUU
Y TIPOMBIIUICHHOCTH.
IIpumMeHeHne Kucnopoaa

24

25

Tennooii a3 dexr
XHMHYECKON PEAKIIUH,
MIOHSTHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, IK30- U
SHIAOTEPMUUYECKHUX
peaKkusx

Tomnuso (HedTh, yroabs u
MeTaH). 3arpsi3HeHUe
BO3/1yXa, CIIOCOOBI €ro
IPEIOTBPALICHHS

26

Ilpakmuueckan padoma
Ne 3 no meme
«llonyuenue u cooupanue
Kucaopooa, uzyuenue e2o
ceoucmey

27

Bonpopong — snemeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue B mpuponae

28

duznveckue u
XUMUYECKHUE CBOKCTBA
BoJiopoa. [Ipumenenue
BOJIOpOJIA

29

KonTposbHnas paGora 3a
1 monyroaue

30

[TousaTtue o kuciIoTaX U
COJIAX

31

Crioco6b! nosyueHust
BOJIOpPO/Ia B JTaOOpaTopuu

NPpHUBJICKATH BHUMAHUC

o0ydJaronmxcs K
o0CyX/1aeMoil Ha ypoke
nHpOpMaInH,
AKTUBH3AIAH
[103HABATEJIbHOU
JeSITeTbHOCTH
o0ydJaronuxcs;
no0yX1aTh
o0ydJaronmxcs
coOmogaTh Ha ypoke
TIPUHITATIBI yaeOHOM
JUCIUTUTAHBI u
camMoOpraHu3aluu;
OpPraHU30BBIBATH PAOOTY
o0y4Jarmuxcs c
COLIMAIBHO  3HAYMMOM
nHpopmanuen o
IIOBOAY INOJy4aeMOW Ha
ypoKe COLIMAJILHO
3HAYUMOM HMH(pOpMaun
- 00CyX1aTh,

BBICKA3bIBaTh ~ MHEHUE;
IIPUMEHATb HAa YpPOKE
WHTEPAKTUBHBIE (POPMBI

paboThl c
00yJaroIUMuUCS:
rpymnmoBas padoTa WM
paborta B napax;
peann30BbIBATH
BOCIIUTATEIbHBIE
BO3MOXHOCTH B
Pa3IMYHBIX BUAX
JeSITebHOCTH
o0yyJaromxcs;
¢dbopmupoBaTh y
oOyyarouuxcs KyabTypy
3J10pOBOTO u
0€301macHOTO obpaza
KHU3HH;

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d44
8e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d46
14

bubmuorexa [JOK
https://m.edsoo.ru/ff0d49
7a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d47
90

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c
4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4a
e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4d
do

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4d
do

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d63
42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50
d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4d
do



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

32

Ilpakmuueckasa paboma
No 4 no meme
«llonyuenue u cooupanue
6000po0a, uzyyenue €20
c60liCme»

33

MoutsipHbIii 00bEM Ta30B.
3akoH ABorazpo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f
42

34

Brruncienus o0néma,
KOJIMYECTBA BELIECTBA I'a3a
10 €r0 U3BECTHOMY
KOJINYECTBY BEIIECTBA WU
00BEMY

bubmuorexa [JOK
https://m.edsoo.ru/ff0d54
2e

35

36

37

38

39

Brrancienns 006MoB
ra3oB M0 ypaBHEHUIO
peaKIiy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIECHUN
razoB

duznueckue u
XAUMHUYECKUE CBOUCTBA
BOJIBI

CocraB OCHOBaHUMH.
[TonsiTHe 00 MHIUKATOpPAX

Bona kak pactBoputeib.
Hacpiennsie u
HEHACBIIICHHBIE PACTBOPBI.
MaccoBas goist BemecTa
B pacTBOpE
Ilpakmuueckaa paboma
Ne 5 no meme
«IlIpuzomoeénenue
pacmeopos c
onpeoenénHol maccosoil
0oJieil pacmeopeéHnozo
eeujecmea

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55
a0

40

OKCcHUIBIL: COCTaB,
KIaccupuKanus,
HOMCHKJIaTypa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d57
08

bubmuorexa [JOK
https://m.edsoo.ru/ff0d58
7a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59
e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b
40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5e
ba

41

42

[Tonyyenue n XuMU4eCcKue
CBOICTBA KHCIIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHOBaHUS: COCTaB,
KJ1accU(puKanus,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d66
4e

bubmuorexa [JOK
https://m.edso0.ru/ff0d66
4e

bubmuorexa [JOK
https://m.edso0.ru/ff0d67
ca



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

43

[Tomy4yeHnue u XuMHUYECKHE
CBOMCTBA OCHOBAHUI

44

KucnoTsl: cocTas,
Kiaccudukanus,
HOMEHKJIATypa

45

[TonydyeHnue nu XuMHYECKHE
CBOMCTBA KUCJIOT

46

Comnu (cpennue):
HOMEHKJIATypa, CIIOCOOBI
MOJTyYCHUS, XUMUYECKUE
CBONCTBA

47

Ilpakmuueckasa paboma
Ne 6. Pewuenue
IKCHEPUMEHMATIbHBIX
3a0ay no meme
«OcHoenvle Knaccel
HeopzaHu4ecKux
COCOUHEHUILY

48

49

50

I"'eneTnueckas CBsA3b
MEXIY KJIacCaMHu
HEOPTraHUYECKHUX
COCIMHEHUN

O060061IEHNE U
CHCTEMATU3ALMS 3HAHUN

O0o001IeHNE 10 TeEME
"OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
coequHeHuin"

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67
ca

E/I@II/IOTeKa LHOK
https://m.edsoo.ru/ffOdfee
2

_BI/I6JII/IOTeKa HOK
https://m.edsoo.ru/ffOdfee
2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9
474

bu6mmoreka [IOK
https://m.edso0.ru/00ad9
b7c

bubmuorexa [JOK
https://m.edso0.ru/00ad9a
50

bubmuorexa [JOK
https://m.edso0.ru/00ad9c
b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9e
la

Pa3znen 3. [lepuogunuecknii 3axon u [lepuoaunyeckas cucreMa xXuMudeckux jiementos /1. U.
MemnpaesieeBa. CTpoeHue aToMOB. XUMHUYECKAasi CBSA3b. OKHCIUTETHHO-BOCCTAHOBUTEIbHbIE
peaxuuu (15 )

[TepBbIe MOMBITKH MPUBJICKATh BHUMaHHE
KJaccuukanum 00yJaromuxcs K bu6mmoreka [IOK
51 XUMHUYECKHX JIEMEHTOB. o0cyk/1aeMOil Ha ypOKe https://m.edsoo.ru/00ad9f
ITonsiTue o rpynmax nHpOpMaInH, fa
HCXOJHBIX 2JIEMEHTOB AKTUBU3AIIH
Ilepuoauueckuii 3aK0H U I03HABATCIIbHOM Bummorexa [IOK
52 Hepuomuueckas cucrema ASATCIBHOCTH https://m.edsoo.ru/00ada5
XHMHYECKUX 3JI€MEHTOB /J[. 00y4Jaromuxcs, 2 — :
N. Menneneena no0yK1aTh <t
obyuaromuxcs BuGmorexa [IOK
53 Hepmozt, rpyrmt, cobmoate  Ha ypoke https://m.edsoo.ru/00ada5
ITOATPYIIIbI TIPUHLATIBI yueOHOU 2



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

Ctpoenue atomoB. CocTaB
aTOMHBIX siaep. M3oTomnsl

55

CtpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB
3JIEMCHTOB
[Tepuoanueckoit cucTemsl
. . MenneneeBa

56

XapakTepucruka
XHMHYECKOI'0 AJIEMEHTA I10
€ro MOJIOKEHUIO B
[lepuoauueckoil cucteme
. . MenneneeBa

57

3HadeHue
[Iepuoanueckoro 3akoHa
JUTSL PA3BUTUS HAYKHU U
npaktuku. 1. 1.
MenneneeB — y4u€HbIH,
MeJaror U rpaxJaaHuH

58

59

60

61

62

KonTposbHnas padora no
XHMHUHM 32 Kypc 8 Kkiace
(mpomesKkyTOYHAS
arrecTaums)

O060011IeHNE TT0 TEME
«CTpoeHue aroma.
XuMuyeckas CBs3b» /
Bceepoccuiickas
poBepoyHas pabora

SHCKTPOOTPI/H_IB.TCHBHOCTB
aTOMOB XUMHYCCKHNX
9JICMCHTOB

HNonnas xumndeckas CBA3b

KoBasienTHas nonsipHas
XUMUYECKas CBS3b

63

KoBanentnas HenomnsipHas
XUMHYECKasl CBSA3b

64

CrerneHp OKHUCIECHUSI

65

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peaKImu

JTUCITUTUTAHBI u
CaMOOpTaHU3AIHH;

MPUBJICKATh BHUMAHHE
oOydJaronmxcs K

LIECHHOCTHOMY  aCIIeKTy
U3y4aeMbIX Ha YpOKe
SIBJICHHI, MMOHSATHUH,
MPUEMOB;
peann30BbIBATh
BOCIIUTATEIbHBIC
BO3MOKHOCTH B
pa3IMYHBIX BHIAX
JIeSITSIbHOCTHU
oOydJarouxcs;
OpraHU30BBIBATh B PAMKaxX
ypOKa MPOSsIBIICHUS
aKTHUBHOM JXU3HCHHOM
MO3UIUHU O0yYaAIOUTUXCS

bubmuoreka [JOK
https://m.edsoo.ru/00ada3
42

bu6mmoreka [IOK
https://m.edso0.ru/00ada6
bc

bu6mmoreka [IOK
https://m.edso0.ru/00ada8
24

bu6mmorexa [IOK
https://m.edsoo.ru/00ada9
6e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
33c

bu6mmoreka [IOK
https://m.edsoo.ru/00adb
486

bubmuorexa [JOK
https://m.edsoo.ru/00adaa
b8

bubmuorexa [JOK
https://m.edsoo.ru/00adac
34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaa
b8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaa
b8

bu6mmorexa [IOK
https://m.edsoo.ru/00adae
28

bu6mmorexa [IOK
https://m.edsoo.ru/00adb
076



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

66

OKHCIIUTENN U
BOCCTAHOBUTEIN

67

68

O060061EeHNE U
CHCTEMATU3ALMS 3HAHUN

1o reMe «CTpoeHHe aToma.

XuMudecKas CBsI3b»

O060061EeHNE U
CHCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/00adb
076

bu6mmoreka [IOK
https://m.edso0.ru/00ad9c
b2

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d61
c6



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

e Kou-Bo JesiTeIbHOCTD JIeKTPOHHBbIE U(PPOBHIE
/i Tema paznesia u ypoka 4acoB YUHTEJIS € Y4eTOM odpa3oBaTebHbIE
padoueil nporpaMMbl pecypcbl
BOCIIMTAHMUSI
Paznen 1. BemectBo u xumudeckue peakiuu (17 9)
ITepuonnueckuii 3aKoH. 1 MPUBJIEKATh  BHUMaHHUE

1 [Tepuonuueckas cucrema 00yYaromuxcst Kk = bubmmorexa [IOK
XUMHYECKHX 3JIEMEHTOB [1. obcyxmaemoii Ha ypoke  https://m.edsoo.ru/00adb59e
N. Menneneera uH(popMaIuy,
3aKOHOMEPHOCTH B 1 aKTHBU3AINN

2 M3MEHEHUHU CBOWCTB I03HABATEIIbHOM bubmuoreka [JOK
XUMHYECKHX 3JIEMEHTOB ACATCIIBHOCTH https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX IEPUOIOB 00y4aroIuXCs;

Knaccudukanus u 1 noOYK1ath
00VYaAIOIMXCS bubnuoreka HOK

3 nowmemiarypa & tonm https://m.eds00.ru/00adb7e2
HEOPraHWYECKUX BEUIECTB coboatk Ha ypOKf pS./7M.€eds00.IuYadb e
Buasl XuMu4eckon CBA3U U 1 HIPHTMIET y4eOHo#

TUCIUILINHEL n | bubmuoreka [JOK

4 THITBI KPUCTATUTMYECKUX i .

peméTox CcaMOOpraHU3aIiH; https://m.edsoo.ru/00adbac6
MPHUBJICKATh  BHUMaHUE
Kourpoasnas padora Nel 1 ofydaromuxcs K

5 «BxoaHast KOHTPOJIbHAsA LCHHOCTHOMY  ACIICKTY
padoTa Mo XUMHHM 32 KypcC M3y4aeMbIX HA  ypOKe
8 kmacca» ABJICHUH, MIOHATHHA,

Knaccupuxanus 1 NPHEMOB; MHHUMHDOBAT | posooos [IOK

6 XHMHHCCKHX PEAKILiH 1O O0yHatoIHXCA K https://m.edsoo.ru/00adbcb0
Pa3JINYHBbIM IIPHU3HAKAM 06cy)K;[eH1/1}()’

[TonsiTHE O CKOpOCTH 1 BBICKA3bIBAHHUIO  CBOCTO

v XUMHUYECKON PEaKLUU. MHCHUS, BeIpaOOTKE  Bubnuoreka IIOK
[ToHsTHE O TOMOTE€HHBIX U CBOCT0O K OTHOWICHWs 1Mo https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIMIX IOBOJy IOJy4aeMOd Ha
[ToHsATHE 0 XUMHUYECKOM 1 YPOKE conHraIbHoO
paBHOBecuu. DaKTOPHI, 3HAYMMOH  MH(popMaIy;

3 BIIMSIFOLIME HA CKOPOCTh HNPUMEHATE  Ha  YPOKC | Fugnuorexa IIOK
XUMHYECKOU PEaKIMu U MHTEPAKTUBHBIE  DOPMBI  https://m.eds0o.ru/00adc28c
HOJIOKEHHE XUMHUECKOTO padoTHI ¢
DaBHOBECHS! 00yJaromuMucs:

OKHCIHTEILHO- 1 WHTEIUICKTyaJIbHBIC

9 BOCCTAHOBHTCILHBIC urpel, crumyiaupyromue — bubmnorexa IJOK

— II03HABATEIbHYIO https://m.edsoo.ru/00adcade
MOTHBAIIHIO
Teopus . 1 00yJaromuxcs;

10 AIEKTPOJIUTUYECKON PEATH30BBIBATH BI/I6J‘I.I/IOTCKa I[HOK
nuccoranui. CHIbHEIE U BOCIIHTATCIEHEIC https://m.edsoo.ru/00adcd68
CITa0bI€ ANEKTPOIIUTHI BO3MOYKHOCTIH B

11 HonHble ypaBHEHUS 1 Pa3IMYHBIX pumax  bubmroreka [JOK
peakiuii NeSTeNbHOCTH https://m.edsoo.ru/00add448

12 XHUMHUYECKHE CBOMCTBA 1 00yJaromuxcs; bu6nmoreka [JOK

KHUCJIOT ¥ OCHOBaHUU B

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

CBETE MPEJCTABICHUNA 00

IIPOEKTUPOBATH CUTYyALIUU

AJIEKTPOJIUTUUECKON u coObITHS,
HCCOIMAIINNA Pa3BUBAIOIINE KYIbTYpPY
XMUMHYECKHE CBOUCTBA 1 Nepe)KMBAHNU 144

COJIEH B CBETE

HCHHOCTHLIC OPUCHTALlUN

13 MIPEJICTaBICHUA 00 pebeHKa;
3JIEKTPOJUTHUYECKON OpraHu30BBIBATH AT
JIMCCOLMALIAH 0o0y4Jaromuxcsi CUTyalui
[TonsiTue o rugponuse 1 KOHTPOIIA 1 OLCHKH (Kalf

14 comneil yu4eOHBIX  JIOCTH)KEHUU

OTMETKaMHU TaK u
O6o06menne u 1 ’
15 5 . MOpaJbHBIX,
CUCTeMaTH3alusl 3HAaHHUH HPABCTBEHHEIX
2
?pt;l)cmuqecmm paboma Ne 1 IPaKIAHCKHX
. «Pewmenue .

16 IOCTYIIKOB);
IKCHEPUMEHMATIbHBIX OPraHU30BbIBATS
3a0auy IPYIIOBbBIE

1 GopMbl  yuebHOM

esITeJIbHOCTH;

O6006menne o Teme A ’
«ONeKTpoNuTUYECKast (popmmuposats y

17 P 00YYaroIUXCS  KYJIbTYPY

aucconranus. XUMUYECKue

3JI0pOBOTO u
pEaKIuu B pacTBOPAX»

6e30macHOro obpaza

YKU3HU

azzaen 2. HemeTtambl U UX COeIMHEHUS q
P 2.H 25

OO6m1as xapakTepuCcTUKa 1 MPUBJIEKATh  BHUMaHUE

18 rajioreHoB. XUMHUYECKHe o0y4aromuxcs K
CBOICTBa Ha IpUMepe o0cyxJaeMoil Ha ypoke
xJopa uH(popManumy,
XnopoBogopoa. CossiHas 1 AKTUBU3ALNN

19 KHCJI0Ta, XUMHUYECKHUE [IO03HAaBaTEIIPHOU
CBOWCTBA, MTOJIYyYEHHUE, ACATCIIBHOCTH
IpUMeHEeHHe oOyJaromuxcs;
Ilpakmuueckan paboma No 1 H(6)6y)KﬂaTI’

20 2 no meme «Ilonyuenue OOYHAOHINXCA
CONIAHOU KUC10Mmbl, cobmozate  Ha ypoke
uszyueHnue eé c60icne» TIpHHLHIIB! yebHot

JACITUTUTAHBI "
Boruncnenus no 1
CaMOOpraHU3allnu;

21 YPaBHEHUSIM XUMHYECKHUX N —

peaxkiuii, ecu OIMH U3

o0yJarmuxcs K
peareHTOB J1aH B U30BITKE

00CYXICHUIO,

29 Obmwast xapakrepucTHKa 1 BBICKA3bIBAHUIO  CBOETO
251eMeHTOB VIA-Tpynbl MHEHus, BBIPAOOTKE
AJIIOTpONHBIE 1 CBOETO K OTHOLIEHHS TI0
MOIM(pHKALUH CEPBL. MOBOJly MOJIy4aeMOM Ha

23 Haxoxnenue CEPbI U eé YpOKe COILIHAIIBHO

COEIMHEHUH B IPUPOJIE.
XUMHYECKHE CBOWCTBA
cepbl

3HaYUMOW uH(poOpMaIuy,
IPUMEHATh Ha  ypOKe

bubmuoreka [JOK
https://m.edsoo.ru/00add8b2

bubmuoreka [JOK
https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
https://m.edsoo.ru/00addd12

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

bubmuorexa [JOK
https://m.edso0.ru/00addecO

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edso0.ru/00ade104

bubmuoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edso0.ru/00ade4388

bu6mmoreka [IOK
https://m.edso0.ru/00ade64a

but6mmorekxa [IOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

24

CepoBoaopoji, CTpOeHHUE,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

25

26

27

Oxcuppl cepsl. CepHas

KHCJIOTa, PU3HUECKHE U
XHUMHUYECKHE CBOMCTBA,

MIPUMEHEHUE

XVMMHYECKUE PEAKIIUH,
JeXallKe B OCHOBE
IPOMBIIIJICHHOT'O CI10c00a
IIOJIy4EHUS CEPHOU
KHCIIOTBL. XUMHAYECKOE
3arpsI3HEHUE OKPYXKarolen
Cpellbl COEIMHEHUSIMHU CEPBI
Brpruucnenue maccoBoi

JIOJIA BBIXOJ1a MPOTYKTa
peakiuu

28

OO01as xapakTepucTUKa
3JIeMEHTOB V A-TPYIIIIHI.
A3oT, pacipocTpaHeHuUE B
npupoe, Gu3nYecKue u
XMMHYECKHUE CBOMCTBA

29

AMMHaK, ero Gpu3nvIecKue u
XMMHYECKHE CBOMCTBA,
NOJTy4YeHUE U TPUMEHEHHE

30

31

32

33

Ilpakmuueckan padoma Ne
3 no meme «llonyuenue
amMmuaKa, usyuenue e2o
ceolCcme)

A3oTHas KHCI0Ta, €€
bu3HYecKue U XUMHUYECKIE
CBOlCTBa

Hcnons30BaHne HUTPATOB U
coJieil aMMOHUS B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.
XUMHUECKOE 3arps3HeHUe
OKpYKaroIei Cpebl
COEMHEHUSIMH a30Ta
®ochop. Okeun dhocdopa
(V) u pochopnas kucnora,
¢bu3nyeckre 1 XUMHUYECKHE
CBOMCTBA, IIOJIY4EHUE

|

34

Hcnons3oBanue pochaton
B KaUeCTBE MHUHEPATHHBIX
ynoOpeHuii. 3arpsi3HeHNe
MIPUPOIHON cpebl
dbocharamu

UHTEPaKTHBHBIE  (DOPMBI
paboThI c
00ydJarmuMuUCs:
UHTEIJICKTYaJIbHbIC
UTPBl, CTUMYJIHPYIOLIHE
II03HABATEIbHYIO
MOTHBAIUIO
00ydJaromuxcs;
UHHUIUIPOBATH u
HOJJICPKUBATh
UCCIIEIOBATEIIbCKYIO
JeSITEIbHOCTD
00yJaromuxcst B paMKax
peanuzanuu UMH
WH/IUBUIYaIbHBIX u
IPYIIIOBBIX
UCCIIEIOBATEIbCKIX
IOPOEKTOB,  YTO  JacT
00ydJaromuMces
BO3MOXKHOCTb
npuobpecTu HaBBIK
CaMOCTOSATEIILHOTO
pELICHUsT TEOPETUYECKOU
npoOyieMbl,  HaBBIK

TCHEPUPOBAHUS u
odopMIIeHUS
COOCTBEHHBIX Aaeu,

HABbIK  YBaXXHUTEIHHOTO
OTHOIICHHSI K  YYXHUM
uzaesM, opOpMIICHHBIM B

paboTax JIpYrux
UCCIIEI0BATENEH, HAaBBIK
yOIMYHOTO
BBICTYIJICHUS nepen
ayIUTOpHEH,
apryMEHTHPOBaHUSA u
OTCTauBaHUs CBOE
TOYKHU 3peHus;
peann30BbIBaTh
BOCIIUTATEIbHBIE
BO3MOKHOCTH B
pa3IUYHBIX BHJIaX
JIEATEIbHOCTH
oOyJaromuxcs;
OpraHN30BBIBaTh B
paMKax ypoKa
MPOSIBIICHUS ~ aKTHBHOM
YKU3HEHHOU MO3ULIUU

bu6mmoreka [IOK
https://m.edso0.ru/00ade802

bu6mmoreka [JOK
https://m.edso0.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adeea6

bubmuorexa [JOK
https://m.edso0.ru/00adf004

bubmuorexa [JOK
https://m.edso0.ru/00adf180

bu6mmoreka [IOK
https://m.edso0.ru/00adf306

bu6mmoreka [IOK
https://m.edso0.ru/00adf518

bu6mmoreka [IOK
https://m.edso0.ru/00adf68a

but6mmorexa [IOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35

Yrnepon, paclipoCTpaHEHHE
B Ipupoie, Gu3ndecKue u
XUMHYECKHUE CBOMCTBA

36

Oxkcuppl yriaepoaa, ux
du3nyeckre 1 XUMUYECKHE
CBOICTBa. DKOJIOTHYECKUE
npoOIeMbl, CBA3aHHBIE C
okcuoM yriepoja (IV)

37

38

VYroapHag kuciiora u eé
COJIH

Ilpakmuueckaa paboma Ne
4 no meme "Ilonyuenue
YeneKucnozo 2asa.
Kauecmeennas peakyus
Ha Kapoonam-uon"

39

40

HepBOHa‘-IaJIBHBIG IIOHATHUA
00 OpPraHu4YCCKux
B€HIICCTBax KakK O
COCAMHCHUAX YTIJICpOda

Kpewmnuii u ero
COCTMHEHUS

41

42

Ilpaxkmuueckan padoma Ne
5. Pewienue
IKCNEPUMEHMAbHBIX
3a0ay no meme
«Baxcneiimue nememaninni
U UX COCOUHEHUS)

O060011IEHNE TT0 TEME
«Baxuenme HeMeTaJUIbl U
AX COEINHEHU

Paznen 3. Metauibl u ux coequnenus (20 1)

oOyJarmuxcs

OpraHU30BBIBAThH
WHWBUTYyaIbHBIE u
IPYIIOBBIE (bopmbI
y4eOHOU J1eATEeNbHOCTH;
pa3BUBAThH y
0o0yJarmuxcs
MI03HABATEIBHYIO
AKTUBHOCTb,
CaMOCTOSITEIILHOCTD,
WHUIUATHBY, TBOPUYCCKUE
CIIOCOOHOCTH;
¢dbopmupoBaTth y
00y4aromuxcsi KyJlnbTypy
310pOBOTO u
6e30macHOro obpaza
JKU3HU;

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

bubmuoreka [JOK
https://m.edso0.ru/00ae006¢c

bu6mmoreka [JOK
https://m.edso0.ru/00ae027e

bubmuorexa [JOK
https://m.edso0.ru/00ae054e

bubmuoreka [JOK
https://m.edso0.ru/00ae080a

bu6mmoreka [IOK
https://m.edso0.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edso0.ru/00ae0e18

43

OO61mas xapakTepucTUKa
XHUMUYECKHX DJIEMEHTOB —
MeTaiuIoB. MeTammmyueckas
CBSI3b U METaININYeCKas
KPUCTAJUINYECKast PELIETKA.
dusznueckre CBOMCTBA
METaJI0B

1

44

45

XUMHYEeCKHE CBOMCTBA
METAJIIO0B.
DIEKTPOXUMUYECKUN PSITT
HANPSDKEHUH METaJlIoB

OO011re crmocoobl
MOJyYEHHUST METAJIIOB.
Cnnasbl. Beruucaenus mo
ypaBHeHI/IﬂM XUMHNYCCKHUX
pEaKInii, €CIM OJIUH U3
pPEareHTOB COMEPIKUT
PUMECH

MMPUBJICKATH BHUMAHUEC

0o0yyJaronmxcs K
oOcyxnaemoi Ha
y
poke uHpopMaluy,
AKTUBU3AIUH
MMO3HABATEJIbHOMN
JeSITeIbHOCTH
00yJaromuxcs;
noOyXJ1aTh
0o0yyJaronmxcs
coOmoiaTh Ha ypoOKe
NPUHLMIBL  y4eOHOM
JTUCIIUTLTHHBI u
caMOOpTaHU3aINH;
WHUIIMAPOBATh
0o0ydJaronuxcs K

bu6mmoreka [IOK
https://m.edso0.ru/00ae103e

bubmuoreka [JOK
https://m.edso0.ru/00ae1156

bu6mmorexa [IOK
https://m.edsoo0.ru/00ael1156



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

46

IlonsaTne o xoppo3uu
METAJIJIOB

47

IIenounkie METaIbI

48

49

OKcubl U TUAPOKCHUTBI
HATpHS U Kaaus
[Ienouyno3eMeIbLHBIC

METAJUIBI — KAJIBIUNA U
Maruum

50

o1

Baxxneiime coeIMHeHN
KaJIbIIUs

0O0001EeHuE 1
cucTeMaTu3alus 3HaHui

52

53

JKécTtkocTh BOILI U
CrocoObI €€ ycTpaHEHUs

Ilpakmuueckaa paboma Ne
6 no meme "Kécmkocmeo
600bl U MemoOobl eé
ycmpanenun'"

54

ATIoMUHUNA

55

56

AmdoTepHbIe CBOICTBa
OKCHJA ¥ THIIPOKCHIA

Keneso

57

OKCHITBI, THIPOKCHJIBI K
cosm xkenesa (II) u xenesa

(1)

58

59

0O0001eHne u
cUCTEMATH3aLUs 3HAHUH

Ilpakmuueckaa paboma Ne
7. Pewuenue
IKCHEPUMEHMATTbHBIX
3a0ay no meme
«Baxcneiimue memannot u
UX COeOUHEeHU)»

60

Brraucnenus 1o
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJIi OJUH U3
peareHTOB J1aH B U30BITKE
WJI COLEPKUT IIPUMECH.
Brrancnenns MaccoBoi
JIOJIM BBIXOJ1a MIPOAYKTA
peakuuu

61

62

0O0001eHne 1
cUCTEMATH3aIUs 3HAHUN

0000menue «Baxuelmue
METAJIJIBI U UX COCAUHCHUA)

1

00CyXIEHUIO,
BBICKa3bIBAaHHUIO
CBOETO MHEHWUS,
BBIpaOOTKE CBOEr0 K
OTHONICHHSI 110 MOBOAY
MOJTy4aeMoOil Ha ypOKe
COLUMAIIBHO  3HAYUMOM
nHpopMmanuu;
NPUMEHSTh Ha YpOKE
WHTEPAKTHBHBIC
dopmbl  paboThl  C
00yJaronMMUCS:
BKIIIOUEHHE B  YPOK
UTPOBBIX  MPOIENyp,
KOTOpBIC

|
OMOTar0T
YCTaHOBJICHUIO
To0poXKeIaTeTbHON
aTMocdepbl BO BpeMms
Ypoxa;
OpraHu30BBIBATh
mecTBO
SPYIUPOBAHHBIX
oOyyJaromuxcsi Haj ux
HEYCIICBAIOIIUMHU
OJTHOKJIAaCCHUKAMH,
Jaro1ee 00yJaroIuMcs
COLMAIIBHO 3HAYMMBIN
OIBIT COTPYIHUYECTBA
M B3aMMHOM ITOMOIIIH;

peann30BbIBaTh
BOCITUTATEIbHBIC
BO3MOKHOCTH B
Pa3ITUYHBIX BHJIaX
JIeATETbHOCTH
00yJaromuxcs;
OpraHU30BBIBATH B
pamKax ypoka
MPOSIBIICHUS] AKTUBHOM
KU3HEHHON  ITO3UIUU
o0OyJaromuxcs;
OpraHU30BBIBAThH
WHIUBUIYyaJIbHBIE u
TPYIIIOBBIE bopMbI
yueOHOI
JesATeTbHOCTH;

BBIKA3aTh CBOI MHTEpEC
K yB.]'Ie'—IeHI/ISIM, Me4uTam,
JKU3HEHHBIM IIJIaHaM,
npoOiaeMam nere/

bubmuoreka [JOK
https://m.edso0.ru/00ae1278

bu6mmoreka [{OK
https://m.edso0.ru/00ael14bh?2

bubmuoreka [JOK
https://m.edso0.ru/00ae14h?2

bubmuoreka [JOK
https://m.edso0.ru/00ae15e8

bubmuorexa [JOK
https://m.edso0.ru/00ae15e8

bubmuoreka [JOK
https://m.edso0.ru/00ae1886

bu6mmoreka [IOK
https://m.edso0.ru/00aelae8

bubmuoreka [JOK
https://m.edso0.ru/00aelc64

bu6mmoreka [IOK
https://m.edso0.ru/00aelc64

bubmuorexa [JOK
https://m.edso0.ru/00ae1d86

bubmuorexa [JOK
https://m.edso0.ru/00ae35e6

bubmuoreka [JOK
https://m.edso0.ru/00ae3de8

bu6mmoreka [IOK
https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

oOyJarmuxcs B
KOHTEKCTE COJepIKaHHs
y4eOHOTo Mmpeamera

Hrorosasn KOHTPOJIbHas1

63 paboTa mo XUMHH 3a Kypc bubmorexa HOK
https://m.edsoo.ru/00adb33c
9 kyacca
64 AHaJIM3 KOHTPOJIbHOM 1 bubmumorexa [IOK
padoThI https://m.edsoo.ru/00ad9cb?2
Paznen 4. Xumus u okpyskaroras cpeaa (3 1)
BemiectBa u MaTepuaibl B 1 MIPUBJICKATh BHUMAaHUC
65 noienHeBHoix’I )KI/II)SHI/I oqua}omnxm K BHGJI_HOTeKa LOK
qerTopeKa oBCyKnaeMoii Ha YpoKe https://m.edsoo.ru/00ae3f50
66 XHUMHUYECKOE 3arps3HEHUE 1 uH(OpMAIIH, bubmuorexa [IOK
OKpYKaroIIel CpeIbl aKTUBM3ALMA https://m.edsoo.ru/00ae4270
67 Ponp xumum B pemeHun 1 TIO3HaBATCILHON bu6mmoreka [JOK
9KOJIOTHUECKUX MPOOIIeM ACITCILHOCTH https://m.edso0.ru/00ae4270
1 06yqa}0mnxc;3;
BBIKA3aTh CBOM HMHTEPEC
K YBIICYCHUSIM, MEUTaM,
O6obmente u . bopmuposare 'y butGmuoreka [IOK
08 CHCTEMATHIANIGT SHATHH 34 0byuarouyxcs https://m.edsoo.ru/00ae0d0a
Kypc 9 xiacca KYJIbTYpPY 30pOBOTO U
Oe3onacHoro obpasa
JKU3HU
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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