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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYAIOIUXCS CpPEIACTBAMHU YUEOHOTO TIpEIMEeTa, YCTAaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHAYEMYIO MOCIEeI0BAaTEIHbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOEHUsSI OCHOBHOW 00pa30BaTEIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CITY)KHT OCHOBOW JUTS POPMUPOBAHHSI MHPOBO33PEHHSI 00YUarOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpoOJIeM YCTOMYMBOTO pPa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPAMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATEIIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarorn4eckd afanTHPOBAaHHBIM OTPaKEHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNnYeCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTHS 3HAHHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
puoOpey TaKue e, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIUX HPUOOPETEHUIO0 OOYYAIOIIMMHUCS OIbITA
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLCHMBAThH SIBJICHUS OKPYXKAIOLIEr0 MHpa, UCIOJb3ys 3HAHUSA U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHHe y 00yJaIOUINXCS T'YMAaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUs IEHHO CTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILCYEIOBEYCCKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, coctaBiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

B cBs31 ¢ OTKpBITHEM LIEHTPA €CTECTBEHHOHAYYHOM HarpaBiieHHOCTH «Touka Pocra» u
OCHAIIIEHHEM 0011e00pa30BaTeIbHON OpraHu3alui 000PYIOBaHUEM, CpPEeICTBaAaMH OOydeHUS U
BOCIIUTAaHMUSI BHECEHbl M3MEHEHHMS B COJEpKaHUE TEM YPOKOB B YAaCTH IPOBEACHUSA
MIPaKTUYECKUX pabOT, TaOOPATOPHBIX OIBITOB U JEMOHCTPAIIMOHHBIX 3KCIIEPUMEHTOB (COTJIaCHO
METO/JMYECKUM  pEKOMEHJALMsAM I peajus3aluu  oOpa3oBaTeNIbHBIX  MPOrpamMmm
€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOM HAIPABICHHOCTH [0 XUMHU C HCIIOJIb30BAHUEM
obopynoBanus 1neaTpa «Touka Poctay):

8 Knacc

o [IpakTiueckas pabora «HaGmroneHue 3a ropsimei cBedoi»

e JlaGoparopHsiii ombIT «lM3MepeHne TemmepaTyphl KHIEHHS BOJBI C IOMOIIBIO
JaTYNKA TEMITEPATYPhl B TEPMOMETPAY

e Jlaboparopubiit onbIT «OrmpeneneHue TemrepaTypbl IUIABJICHUS U KPUCTAJUIM3ALUH
MeTaay

e JIaGopartopHsIif onbIT «OnpeiesieHrue BOAONPOBOHON U TUCTUIUTUPOBAHHON BOIBD»

e Jl[eMOHCTpAallMOHHBIA SKCIEPUMEHT «BblfeNeHne W TOTJIONIEHHE Terula — MPU3HAK
XUMHUYECKON peaKkuu

e JleMOHCTpaAIIMOHHBIH SKCIIEpUMEHT «Pa310KeHne BObI AIEKTPUIECKUM TOKOM

¢ J[eMOHCTpalIMOHHBIN SKCIEPUMEHT «3aKOH COXPAHEHHS MaCChl BEILIECTBY»

e JlaGoparopHsIii onbIT «l/3ydyeHne 3aBUCUMOCTH PACTBOPUMOCTHU

BEIECTBA OT TEMIIEPaTyphI»

e Jlaboparopublii onbIT «HabmaroaeHne 3a pocToM KpUCTaIIOBY

e JIaGoparopHslii onbIT «IlepechIeHHbIN pacTBOP»

e JIaGoparopnsrii onbiT «Onpenenenrne pH pacTBOpoB KUCIOT U MIETI0UYSH)»

e JlaGopaTopHbIif ONBIT «Peakiiusi HeUTpamu3arm

e Jlaboparopublii onbIT «OnpeaeneHne KUCIOTHOCTH MOYBbD)

e JlemoHcTpanoHHbli onbIT «TemmepaTypa IJaBiICHHUS BEIIECTB C Pa3HbIMU THIIAMH
KPUCTAITMYECKUX PEHIETOK

B 9 knacce MPpEaAYCMOTPCHO MMPOBCACHUEC CICAYIOMUX Da6OTZ

e JleMoHCcTpaImoHHbIH onbIT «TermnoBoi 3¢ (EeKT pacTBOPEHHUS BEIIESCTB B BOJIE

e JIabopaTOPHBIN OMBIT « DJIEKTPOIUTHI U HEIJIEKTPOIUTHD»

e JlaGopatopHblii ONBIT «BiusiHIEe pacCTBOPUTEINS HA TUCCOIMAIIUION

e Jlaboparopublit onbIT «CUIbHBIE U CTa0bIe AIEKTPOIUTHD)

e Jlaboparopublit ONBIT  «3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH pacTBOpPOB

CUJIBHBIX AJIEKTPOJIUTOB OT KOHLIEHTPALMU HOHOB)

e J[eMOHCTpallMOHHBIA ~ 3KCIepUMEHT  «OmpenerneHue  KOHLEHTPAllMM  COJIM  TI0
3JIEKTPOIIPOBOIHOCTH paCTBOPA»

e JleMoHCTpauUMOHHBIA ONBIT «l3ydyeHHEe CBOWCTB CEPHUCTOIO Ta3a M CEPHUCTOMU
KHUCJIOTBI)

e Jlaboparopusblit onbIT «OCHOBHBIE CBOMCTBA aMMHAKa)



e Jlemonctpanonnsle onbIThl: «Ilomyduenune oxcunma asora (IV) u wuzydenue ero
CBOMCTBY;
e «B3aumoneiictBue okcuna azora (IV) ¢ Bojo# u Kucaopoaom, moaydeHue a30THOM
KHUCJIOTBI»
e JlaGopatopHslif onbIT «B3anmMo1eiicTBE N3BECTKOBOM BOJIBI C YIIICKUCIBIM Ta30M»
e Jlaboparopusblii onbIT «B3anMoaelicTBUe THIpOKcHIa Oapusl ¢ CEpHOM KUCIOTOM»

e JlaGoparopusiii onbiT «3meHenne PH B X0l€ OKHCIMTEIBHO-BOCCTAHOBUTEIHHBIX
peaxkuuin»

COJAEP/KAHUE OBYYEHUA

8 KUIACC

IepBoHaya/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHWMHS B CUCTEME HayK. leina u
BemiecTBa. PU3MYECKHE CBOMCTBA BeElIECTB. ArperatHoe coctosiHue BemectB. [lonsTue o
MeTOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeCei.

ATOMBI W MOJEKYJIbl. XHUMHYECKHUE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U cnoXKHBIE BeleCcTBA. ATOMHO-MOJIEKYIISIPHOE YICHHE.

Xumndeckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTEIbHAS MOJICKY IsIpHAs
Macca. MaccoBasi A0J1s1 XMMUYECKOTO IEMEHTa B COSMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumocCBsI3b KOJIMYECTBA, MAacChl M
quclia CTPYKTYPHBIX eIMHUIL BenlecTBa. Pacy€rsl mo opMynaM XUMHUYECKUX COSAMHEHUN.

DU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMHUYECKash peakuusd W e€ NpU3HaKU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB. XUMUUecKkHe ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX peaKIHii
(coenuHeHws, pa3IoKeHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuii yIkcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCYJ0#, MmpaBuiaMu pabOThl B JIabOpaTopuu U MpUEMamMu
oOpaiieHus ¢ 1abopaTopHBIM O0OpYJOBaHHEM, M3YYE€HHE U OINMUCAHUE (PU3NYECKHX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIECTB, HaOMoieHue pu3nyecKux (IIaBlIeHuEe BOCKA, TassHUE JIb/Ia,
pacTupaHue caxapa B CTYIKE, KHUTIEHUE M KOHJEHCAIMs BOJbI) U XUMHUYECKHUX (TOpPEHHUE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMO/ICICTBHE MeJila ¢ KUCIOTOM) SIBICHUM, HAOIIOeHIE
U ONHCAaHME TMPU3HAKOB TMPOTEKAHMS XUMHUYECKHX peakiuil (pas3lokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHAOM Oapusi, paznoxenue ruapokcuna menu (1) mpu
HarpeBaHuHU, B3auMOJeicTBHe jxene3a ¢ pactBopoMm coiu meau (ll), uzydenwe croco6oB
paszeneHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadusi, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIECHUE U OIMHCAHUE
pe3ylnbTaTOB MPOBEJICHUS ONBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsT MacChl, CO3/IaHUE
Mozeneil MOJIeKy I (IIapOCTEPIKHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3agyx — cmech razos. CoctaB Bozayxa. Kuciaopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gpu3ndeckue U XMMUYEeCKHe CBOMCTBA (PEaKIMK TOPEHHS).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJda B Jaboparopud U
MpoMBIIIIeHHOCTH. KpyroBopot kucrnopoaa B mpupoje. O30H — auioTpomHas Moau(UKaIus
KHCIJIOpO/Ia.



TennoBoit 3p¢eKT XUMHYECKOW pEaKUuu, TEPMOXUMHYECKHE YpaBHEHHs, 5K30- U
SHIOTEPMHUUECKUE peakuMU. TOMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3YyXa, YCUJIICHHE
MApHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bomoponx — oamemenT M mpocroe BemecTtBo. HaxoxkneHue Boxopona B IPUPOJIE,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI morydyeHnus. KucinoTsl u coiu.

Monsipablii 00bEM ra30B. Pacu€Thl M0 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmeHsble u
HEHaCBILIEHHbIE pacTBOpbl. PacTBOoprMOCTH BewiecTB B BojJe. MaccoBas J0Js BeEllecTBa B
pactBope. XuMHueckue cBoiictBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus wneopranuueckux coenuuenuid. Oxcunpl. Knaccuduxamus OKCHIOB:
coJsieoOpa3ymolire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecosieoOpazyomue. Homenknarypa
okcu10B. DU3NUEcKre U XMMHUECKHE CBOIcTBa OKcuI0B. [loyuenue okcuios.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: IIETOUYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. @u3nuUecKHMe M XUMHYECKHE CBOMCTBAa OCHOBaHuWM. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa xucnot. Ousndeckue U XUMHYECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknatypa cosieid. @Pu3nueckue U XMMHUYECKHe cBoiicTBa cosei. [lomydenue
COJIEH.

['eneTnyeckas CBSI3b MEXKIy KJIACCAMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHNE COJIep)KaHus KUCIOpoia B BO3AyXe, MOIydYeHue, cOOupaHue,
pacro3HaBaHHe M HM3y4yeHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aWMOJCHCTBUS BEUIECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAaKOMJICHUE C
oOpa3laMu OKCHIOB W OIMCAaHHE HX CBOICTB, MOJy4YeHUE, cOOHMpaHHe, pacrno3HaBaHUE U
H3yueHHe CBOMCTB BOJOpoda (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (I1)
(BO3MOXHO HCIOJIB30BAaHKUE BHICOMATEPHUAIIOB), HAOIIOICHHE 00PAa3I0B BEIIECTB KOJIMYECTBOM
1 Monb, HccnenoBaHne OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J0Jied pacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHCTBUE BOJbl C MeTa/llaMd (HaTpUeM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUANIOB), UCCIIEOBaHHE OOPa3[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOO/IcHNEe W3MEHEHHUSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojencTBus okcuma Mmeau (1) ¢ pacTBOpoM CepHOM KHCIIOTBHI, KHCIOT C MeETajlIaMH,
peakuuii HeWTpanu3aluM, I[OJYYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COECTMHEHUID.

HMepuoguyeckuii 3akoH u Ilepumoanyeckas cucrema xummu4yeckux djemeHtos /I, U.
Menpeneea. CTtpoeHnne aToM0B. XMMHYECKasA CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbLHBIC
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKA XUMHYECKUX dleMeHToB. [loHsTHEe O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIE U IIEJI0YHO3EMENIbHbIE METalIbl, FaJloTeHbl, UHEPTHBIE Ta3bl).
DJeMeHTHl, KOTOpble 00pa3yroT aM(OTEepHbIE OKCUIBI U THIPOKCHUIBI.

[lepuomnnueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux a3nemeHtoB J[. .
MenpneneeBa. KopoTkomepuoanas u JuMHHONEpuoaHas ¢opmbl I[leproanyeckoid cucTeMbl



xumuueckux sneMeHToB J[. M. Menaeneea. Ilepuonbl u rpynnbl. PHU3HYECKUNA CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX suep. M3orombl. Onextponbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TEepBbIX 20 XUMUUECKUX AIIEMEHTOB [leproquueckoil CuCTeMBl
. WN. MeHnneneeBa. XapakTepUCTHKA XUMHYECKOTO JJIEMEHTAa II0 €ro IOJOKEHUIO B
IIepnoanueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBbI XUMHUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuaeckas CBSI3b. KoBanenTHas (momsipHas u HEMoJIIpHasi) CBSI3b.
DNEeKTPOOTPULIATENIBHOCTh XUMUYECKHUX 3JIeMEHTOB. MIoHHas! CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBbHO-BOCCTAHOBUTENIbHbIE — peakiuu.  [Iporeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3y4YeHHe OoOpa3IoB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBUE THIPOKCHUIA
[MHKA C PAcTBOPaMU KHUCJIOT M IIEJOYEH, MPOBENCHHUE OIBITOB, WIIIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PEaKIUU pa3IoKEHUs!, COSMHEHNUS).

Meostcnpeomemmuwie ceasu

Peanusarus MeXIpeaAMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBISAETCS
yepe3 HCIOJIb30BaHHWE Kak OOMIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U TOHATHI,
SIBJISIFOLMXCSI CACTEMHBIMU JJIs1 OTAEJIBHBIX PEIMETOB €CTECTBEHHO-HAyYHOIO [IMKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaJlM3,  CHHTE3,  KiacCcUpHUKanus,  MEpUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHNUE, MOJEIIb, SIBIICHHE.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsj, BEUIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, ILIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TMOPOJBL, TMOJE3HBIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHYECKas peaK U

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kajausl, KaJIbLMS U HUX COCAUHEHUNH B COOTBETCTBUM C
MOJIO’KEHUEM 371eMeHTOB B [lepuoanueckoil cucreMe U CTpPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHUABl XMUMHYECKON CBSA3M. THIBI KPUCTAJUIMYECKHUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBA3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. XHMHUYECKHE CBOMCTBa
BEILIECTB, OTHOCAIIMUXCS K PA3IMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukarus XUMHUYECKUX PEaKIUil MO pa3lIuYHBIM MpHU3HAKaM (IO YKCITY U COCTaBY
Yy4YacTBYIOIIMX B pEAKIUH BEUIECTB, MO TEMmIoBOMY 3((deKTy, Mo H3MEHEHHUIO CTereHen



OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- H
SHI0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTne o ckopoctn xumudeckoil peaknuu. [TonsTHe 006 0O0paTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karanuze. IloHsaTne o XxXumHueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMUMHMUYECKOHN pPEeaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENbHOU peakuuu. CocTaBiICHHE YpPaBHEHHI OKHCIIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKmuii ¢ UCIOJIb30BAaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust 3M€KTPOAUTUYECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHM3M JHCCOIMAllMM BEUIECTB C pPa3jIMYHbIMU BUAAMHM XHUMHUYECKON CBS3H.
Crenens aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUs peaklUUid MOHHOTO OOMEHa, MOJIHbIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMA M COJEH B CBETE
Mpe/CTaBiIeHU 00 3JIEKTPOIUTHUECKON aucconuanui. KauecTBeHHblIE peakluu Ha HOHBL
[TonsiTuEe O THAPOIU3E COJICH.

Xumuyeckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEUIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpus),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakIMu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLEcca AUCCOLUAIMH
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BaHUE BHUAECO MAaTEpUANIOB), IMPOBEICHUE
OTIBITOB, WLTIOCTPUPYIOMIUX MPU3HAKA MPOTEKaHUsSl peaKIuii MOHHOTO oOMeHa (oOpa3oBaHUeE
ocajJka, BBIJEICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEpPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpPEeHUe, peakUuu PpasiIokKeHUs, COCAUHEHUs),
pacro3HaBaHHE HEOPraHWYECKUX BELIECTB C IIOMOIIBI0 KAa4eCTBEHHBIX DPEAKLMH HAa HOHBI,
peleHne SKCIepUMEHTaIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmiast xapakrepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKUe CBOWCTBA IMPOCTBIX BELIECTB — TaJOICHOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTalllaMH,
menouamu).  XsopoBogopord. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0POBOIOPO/Ia HA OpraHu3M uesioBeka. BaxkHeilme xinopust
U MX HaXO0XJAEHUE B MPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HUKAIMK KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpOJ, CTpoeHHue, (U3NYEeCKHe M XUMHUYecKue cBOMCTBA. OKCHIBI Cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmue Kak MpencTaBUTENs Kiacca KUCIOT M creuuduyeckue). XHUMUYECKHE PEeaKIty,
JeKale B OCHOBE IPOMBIIIIEHHOTO CIIOCO0a MOJy4eHHUs CepHOM KHcioThl. [IpumeneHue
cepHOi kucaoThl. CoNM CepHOM KMCIOTHI, KaueCTBEHHasl peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloIleW Cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmast xapakTepuctuka 531eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTENEeHM OKHCICHUSA. A30T, pacHpOCTpaHeHHWE B Npupojae, (Qusmueckue u
XUMUYecKre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUYECKHE
CBOMCTBA, MoJyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THAs KHUCIIOTa, €€ IMOJydeHHE,
¢u3nvyeckue W XMMHUYECKHE CBOMCTBAa (0OHIME Kak TPEACTaBUTENS Kilacca KUCIOT H
cnenupuieckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHUHEPAIBHBIX
ynoOpeHuii. XuMHYeCKOoe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Docdop, amnorponHble MoaudUKAIIIN
docdopa, duznueckre n xummaeckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckne W XMMHYECKHE CBOICTBa, moiydeHue. lMcmomp3oBanue ¢ochaToB B KadyecTBe
MUHEPaAJIbHBIX YIOOpEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENIEHH OKHCIEHHs. YTIIEepOJ], AJTIOTPOTHbIE MOTU(PHUKAIINH, PACTIPOCTPAHEHUE B
npupoie, pusznyeckue U XMMUYecKrue cBoicTBa. AncopOiusa. KpyroBopot yrieponia B mpupo/ie.
Oxcunel yriaepona, ux (U3NYECKUE U XUMUYECKHE CBOWCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIydYeHHEe U TPUMEHEHHEe. JKOJIOrMYeCKUe MPoOsieMbl, CBSI3aHHbIe ¢ OKcuaoM yriepona (1V),
THIOTe3a TII00aThHOTO TOTEIICHHs KIMMarta, MapHUKOBBIH d(¢eKT. YToiapHas KHcIoTa u eé
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanue  kapOoHaToB B OBITY, MEIUIIMHE,
MPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

IlepBoHayanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMAX Yriepoja
(MeraH, 5TaH, OSTHJIEH, alEeTWIEH, 3TaHOJI, IJMIEPHH, YyKCycHas kuciaora). [IpupoaHsie
WCTOYHUKHU YTJIEBOJOPOJIOB (YroJib, MPUPOJHBIA ra3, He(Th), MPOAYKTHl HX TMEepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuanbHOE €AMHCTBO
OpPraHUYECKUX U HEOPraHUUECKUX COEUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJyYeHHE M IPUMEHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 okxcume kpemuus (1V) wu
KpeMHHEBO kucnore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne
CTPOMTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKI0, LEMEHT, OeToH, xene300eToH. [IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii Ixcnepumenm:

u3yueHue oO0pa3loB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUi Ha XJIOPHUI-MOHBI U HAOIIOJECHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarouye (U3NYECKUe U XUMUYECKHUE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMIJIEHHE € OOpa3liaMu XJIOPUIOB (TaJOreHuI0B),
O3HaKOMJIEHHE ¢ oOpa3uamu ceppl M €€ COEIUHEHHUAMH (BO3MOXHO MCIIOJb30BaHUE
BUJieOMATepUalioB), HaOdrofeHHe Tmpolecca oOOyrJIMBaHUS — caxapa TMoj  JieficTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, H3y4eHHEe XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTHI, IPOBEIEHUE KaueCTBEHHOH peakiuu Ha cyiabpaT-uoH U HaONIoJIeHHE NpHU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeITuHeHUH
(BO3MOXKHO HCII0JIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (ochOpHBIX yI0OpEeHHUH,
MoJIydeHue, coOupaHue, paclo3HaBaHME M HM3yYEHHE CBOWMCTB aMMUaka, IpOBEACHUE
KayeCTBEHHBIX pEaKUMid Ha HOH aMMOHMA U (QochaT-uOH U H3Y4YEHUE TMPHU3HAKOB UX
NPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO



WCIIOJIb30BAHUE BHUICOMATEPUATIOB), U3YUYECHHE MOJENIed KPUCTAUIMYECKUX PEHIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aaCcopOIMHU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOUpaHue, paclo3HaBaHue
W U3YyYCHHE CBOUCTB YTJIEKHCIOTO rasa, MPOBEJCHHE KAUYeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl M HW3YYCHHE IMPU3HAKOB HMX TMPOTEKAHUsS, O3HAKOMIICHHE C MPOJIyKIUEn
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxuenmme
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO0masi XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU UX
noJjioxkeHud B [lepuoanueckoi cucreme xumuueckux annemeHToB 1. . MenzeneeBa u crpoeHust
atomoB. CTpoeHHMe MeTauioB. MeTrauimueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HaNpsHKeHUH MeTauioB. DU3MYECKHe U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmue crnocodbl nomydeHust MetamwioB. [loHsTHE 0 KOppO3UM METaJUIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX PUMEHEHUE B OBITY M IPOMBIIILIEHHOCTH.

[[lenounble MeTasuibl: ToJI0KeHUE B [lepronueckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXOXJIeHUE B mpupoje. OU3nUecKrue U XUMHUYCCKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUsl U Kanus. [IpumeneHune
MIEJTOYHBIX METAJJIOB M UX COCTUHECHH.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoauueckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ouznueckue U XMMUYECKHE CBOMCTBA MarHusi U Kaliblusa. BakHeilmume coenruHeHus
KaJbIHs (OKCHI, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

AmomuHunil: nonoxxeHue B Ilepuomumueckoil cucteMe XuMmudeckux saeMmeHToB [[. U.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA ¥ TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteme xumudeckux dsiemeHtoB [l U.
MenpeneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckne U XMMHUUYECKHE CBOICTBA
xkene3a. Okcuabl, ruapokcuapl U conu xene3a (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0O0pa3laMl MEeTa/lIoB M CIUIaBOB, MX (PU3MYECKUMU CBOICTBaMH,
M3Y4YEeHHUE PEe3yNbTaTOB KOPPO3UU METANIOB (BO3MOXKHO HMCIIOJNB30BaHHE BHUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBYS OKCUAA KalbIMsI U HATPUS C BOJIOU (BO3MOYXKHO MCIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCIICJOBAHHE CBOMCTB KECTKOW BOJBI, MpoOIlecca TOPEHHS Keje3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aFOMUHUS, LUHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne ¥ OMKCAHUE IPOLIECCOB OKpAIIMBAHKS IJIAMEHH HOHAMH HATPHS,
Kamusi U Kanblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIEeIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 0
TeMme «BaxkHellne MeTayibl U UX COETMHEHUSD.

XuMus M OKpy:Kamomas cpeaa

BemectBa n matepuansl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHUX peakiuii B ObITy. IlepBas moMoImb Npu XUMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.



XUMHYECKOE 3arpsi3HEHUE OKPYXKaIoIIel cpelbl (MpeaesibHas I0MycTUMas KOHIEHTPALIHS
BemecTs, nanee — [1JIK). Posib xuMuu B penieHuu SK0JI0THIECKIX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHEe 00pa3loB MaTepUaioB (CTEKIIO, CIIABbI METAJUIOB, MIOJTMMEPHBIC MATEPUATIBI).

Meoscnpeomemmoie ceasu

Peanuzarust MexXIpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMUH B 9 Kilacce OCYyIIECTBIISETCS
Yepe3 UCIOJIb30BAaHME KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHUM, TaK U TMOHSITHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO 1IHUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalIM3,  CHUHTE3,  Kilaccuukanus,  MEPUOJUYHOCTh,  HAOIIOJECHUE,  DKCIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHHE, MAPHUKOBBIN A (EKT, TEXHOJIOTUsI, MaTEPHAIIBI.

®dusnka: Marepus, aToMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUM 3apsif, MPOBOJHUKH, IOJIYIPOBOJIHUKH,
TUDJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAs pPEIMIETKA, CIUIaBbl, (U3WYECKUE BEIIMYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, Apixanue, Ouocdepa, PKOCUCTEMA, MHUHEpATbHBIE YIOOpEHWS,
MHKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MMTATEILHBIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HbBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pE3YNIbTaThl OCBOCHHS IIPOrpaMMbl OCHOBHOTO OOIIEro o6pa3oBaHUs
JIOCTHUTAIOTCA B X0J1€ 00OYUEHHs XMMHUHU B €IMHCTBE y4€OHOM M BOCHMTATEILHOM AEATEILHOCTH B
COOTBETCTBUH C  TPAJAUIHOHHBIMH  POCCHMCKAMH  COLMOKYIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH L[EHHOCTSMHM, [IPUHATHIMA B OOINECTBE IpPaBHIAMH M HOPMaMH IOBEACHHS M
CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHHUS, CAMOPA3BUTHSI M COLMAIU3AIMN 00YYarOIIXCSL.

JINYHOCTHBIE PE3YNILTATHl OTPAKAKT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3MTUBHBIX LIEHHOCTHBIX OPUEHTAIMI M PACIIUPEHHME OIbITA AEATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) mMaTpHOTHYECKOro BOCHHUTAHUS:

[EHHOCTHOI'O OTHOIICHUS K OTECYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIEANI0, MOHMMAHUS 3HAYCHHS XMMHUYECKOM HAayKW B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JOCTOBEPHOM MHMOpPMALUENH O MEPENOBLIX NOCTHKEHUSAX M OTKPHITHUAX
MHUPOBO M OTEYECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MHpa 1 00IIEeCTBA;

2) rpaIaHCKOIr0 BOCIIUTAHMS:

MPEACTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00ILECTBEHHO IOJIE3HOI,
y4eOHO-HCCIIeI0BATEbCKOM, TBOPYECKOW W JAPYTHX BHIAX JAEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JEATEIBHOCTH MPH BHIMOJHCHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIMOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3[aHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K



B3aMMOTIOHMMAHUIO U B3aUMOIIOMOINM B TPOLIECCE STOW y4eOHOW NesTeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE U TIOCTYIIKM CBOMX TOBApUIIEH C IMO3ULMU HPABCTBEHHBIX U
MPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMA '

MHUPOBO33PEHUYECKUE  NPEJICTaBICHHUS O  BELIECTBE U  XMMHYECKOM  peakiu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAayKU M COCTABJISAIOLIME OCHOBY IS
MIOHUMAaHMUsl  CYHIIHOCTH HAy4HOW KapTHMHbl MHpa, IMpeACTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOJIHOMN Cpeloi, o posu
XMMMHU B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAINPaBJICHHBIC HA TMOJYyYECHUE HOBBIX 3HAHUW [0 XHMUH,
HeoOXouMble 151 OOBACHEHHUs HaONIOaéMbIX TMPOLIECCOB U SBJICHUN, IO3HABATEIbHOM,
MH(OPMALMOHHON U YNTATENIbCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON PabOTHI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JMTEpPaTypOW, JOCTYNHBIMU TEXHMUYECKUMHU CpPEACTBAMM
MH(POPMAITUOHHBIX TEXHOJIOTHIA;

HWHTEpeC K OOYYCHHWIO M TMO3HAHHIO, JIF0003HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W MCCIIEIOBATEILCKONW JEATEIHLHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHeMIIeM;

4) popmMupoBaHUsi KYJIbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pOBBIO,
YCTAaHOBKM Ha 3J0pOBBIII 00pa3 JKU3HHM, OCO3HAHHE TMOCIEICTBUN U HENPUSATHE BPEIHBIX
MpHUBbIUEK (YHOTpEONEHUSI AJIKOTroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJUMOCTH COOIIOACHUS
npaBuil 0€30MacHOCTU MPH OOpalllEeHUH € XUMHYECKMMHU BEIeCTBaMU B OBITY U peabHOI
KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEpPEC K MPaKTHYECKOMY M3YyUeHUI0 npodeccuil u Tpyaa pa3iuyHOro poja, yBaxKeHHe K
TpyAy U pe3yiabTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPHUMEHEHHUS
MpEeIMETHBIX 3HAHMM 10 XUMHUHU, OCO3HAaHHBIM BBIOOP MHIUBUIYAIbHOW TPAEKTOPUU
MPOJIOJDKEHHUST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOHaIbHOW NIeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOGECCHOHATIBHON CPEIE;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11e1ec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHUXUYECKOMY 3J0POBBIO,
OCO3HaHHWE LIEHHOCTH COOJIO/ICHNUs MPaBU OE30MaCHOTO MOBEACHUS IIPU paboTe ¢ BellecTBaMH,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 30POBBIO U KUZHU JIO/ICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYKAIOIIEeH MPUPOIHON CPEeOi, sl TOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapaKTepa SKOJOTUYECKHX MPOOJIeM M MyTei MX pelleHus
MOCPEACTBOM METOJIOB XUMUU, SKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pe3ylIbTaTOB BBIACISIOT 3HAYUMBIC UIA (HOPMHUPOBAHHS
MHPOBO33pEHHUs OOIIeHAYYHbIE TMOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOTe3a, (aKT, cHUCTEMa,
npolecc, HKCIEPUMEHT U APYroe.), KOTOpble UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O



LIEJIOCTHOM HAyYHON KapTHUHE MHUpA, U YHUBEpCalbHble ydyeOHbIe AEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUIAHUPOBAHHUIO M OCYILIECTBIICHUIO YU€OHOH eATEILHOCTH.

Ilo3HaBaTebHbIE YHUBePCAJbHbIE YUeOHbIe el cTBUA

Ba3oBble Joruveckue aeicTBUA:

YMEHHUSl HCIOJNB30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUI:
pacKpeIBaTh CMBICI XHMHUYECKHX TOHATHH (BBIACTATH MX XapakTepHbIE TPHU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSTHIMHM), HCIIOJIB30BATh MOHATHUS JJISI OOBSICHEHHUS
OTHENbHBIX (DAaKTOB W SIBICHHUH, BBIOMpATh OCHOBAHMS M KPHUTEPHH s Kiaccupukanum
XMMUYECKUX BEHIECTB M XUMUYECKUX PEaKIUil, yCTaHABINBATH IPHUYNHHO -CIICAICTBEHHBIE CBS3H
MEX]ly 00BEKTaMH M3Y4EHUS, CTPOUTH JIOTHIECKUE PACCYKJICHUS (MHIYKTUBHBIC, JICTyKTUBHBIC,
10 aHAJIOTHH ), AEJaTh BBIBOIBI M 3aKITFOUCHUS;

yYMEHHUE TPUMEHATh B TMPOIECCEe MO3HAHUS TOHATHS (MPEIMETHBIE W METalpeIMETHHIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIMPOKO
MpPUMEHSIEMbIE B XUMHUH MOJIEIIbHBIC TPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAMUYecKass (GopMylla W ypaBHEHHE XUMHUYECKOW peakIuu — TpU pEmieHnd y4deOHo-
MO3HABATENBHBIX 337a4d, C Yy4ETOM OTHUX MOJICNBHBIX TIPEJICTABICHUH BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK W3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKAX PEaKIUil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIE CBSI3U H
MIPOTHBOPEUHS B U3YJaEMBIX MTPOIIECCAX U SBIICHUSX.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOIPOCHI B KaueCTBE WHCTPYMEHTA IO3HAHHWS, a
TaKke B KayecTBE OCHOBBI I (OPMUPOBAHUS THUIOTE3Bl IO MPOBEPKE IPABUIBHOCTH
BBICKa3bIBAEMBIX CY)KJCHUII,

npruoOpeTeHne OMbITa MO IUIAHMPOBAHMIO, OPraHM3allMd U TIPOBEACHHUIO YYCHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a XOJJ0M MPOIIECCa, CAMOCTOATENIFHO TPOTHOZUPOBATH €TI0
pe3ynbTar, (OopMyIHpoBaTh OOOOLICHMS W BBIBOJBI IO pE3yJIbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEJOBAHUS, COCTABIIATE OTYET O MPOJICIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHATM3UPOBATh U MHTEPIIPETUPOBATH MH(POPMALINIO PAa3IMYHBIX BUIOB
1 GOpM IpeCTaBICHNUS, TOIYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIIPHAs JIUTepaTypa
XAMHUYECKOTO COJIEpXKaHUs, CIIpaBOYHBIe IocoOusi, pecypcsl MHTepHeTa), KpPUTHYECKH
OLIEHUBATh MTPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MTPUMEHSTh Pa3IMYHbIC METO/IBI U 3aIPOCHI IIPU MOUCKE M 0TOOpE MH(POPMAIHU U
COOTBETCTBYIOUIMX JAHHBIX, HEOOXOANMBIX IS BHITIOIHEHHS YYeOHBIX M TO3HABATEIbHBIX 3a1a4
OTIPENEeNEHHOTO THIIA, MPUOOPETEHHE ONbITa B OOJIACTU MCIOIB30BAaHUS HH(POPMAIMOHHO-
KOMMYHUKAaTHBHBIX TE€XHOJOTUH, OBJaJCHUE KYJIbTYPOH aKTHBHOTO HCIIOJIb30BaHUS PA3IMIHBIX
MOHUCKOBBIX CHCTEM, CaMOCTOATEIIBHO BBIOMPATh ONTHMAIBHYIO (OPMY IpEICTaBICHHS
uHbOpMAlMK M WIIIOCTPUPOBATh pEIIaeMble 33/a4ld HECIOXKHBIMH CXEMaMH, JIHarpaMMaMH,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;

YMEHHE HCMOJIb30BaTh U AHAJIU3UPOBATh B Ipoliecce y4eOHOW M MCCiIe0BaTeIbCKON
NeATeIbHOCTH HH(OPMALIHIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KaIOIIeld MPUPOTHON Cpeibl.

KoMMyHUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBUA:



YMEHMsI 3aJaBaTh BOIPOCHl (B XOJe Auagora M (MiIM) AMCKYCCHMM) IO CYILECTBY
oOcyxnaeMoli TeMbl, (HOPMYIHPOBATh CBOM TIPEAJIONKEHHUS OTHOCHUTEIBHO BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;
YMEHHSI NIPEACTABIATE NOJYyUYEHHbIE PE3YIbTaThl I0O3HABATEIBHOM AEATEILHOCTU B YCTHBIX
U TUCBbMEHHBIX TEKCTax; JejaTb IPE3CHTALUI0 PE3YJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO
JKCIIepUMEHTa (JTabOpaTOPHOTO OMBITA, JIAOOPATOPHOH pPAOOTHI MO WCCIEAOBAHUIO CBOHCTB
BEILIECTB, YU€OHOTO MPOCKTA);
yYMEHHUSI Y9eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOHM IMO3HABATEIBHON U
MCCIIEIOBATENILCKOM JEATENbHOCTA TPU PEIICHNH BO3HHKAIOIIMX MPOOJIeM Ha OCHOBE YdéTa
OoOIMX WHTEPECOB M COTIACOBAHMSA TMO3MIUH (0OCYXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JAEHCTBUM, ONpeAeeHue KPUTEPUEB 0 OLIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).
PeryasitTuBHble yHMBepcaJIbHbIe YUeOHblIe NelicTBUS:
YMEHHE CaMOCTOSITENIbHO OINPEAENATh LENH JIeATEIbHOCTH, MIIAHUPOBATh, OCYLLECTBIISATD,
KOHTPOJHUPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubonee d¢¢eKTuBHbIE CMNOCOOBI pemieHus y4eOHbIX M [O3HABATENbHBIX  3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIH KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JIEWCTBUN NpH
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHIX, OLEHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHOM IIeNnu,
YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, ITpe/IjiaraéMble B YCJIOBUH 3a/laHUM.
NPEAMETHBIE PE3YJIbTATbBI
B cocraBe mpenMeTHBIX pe3ylIbTATOB [0 OCBOCHHIO O00S3aTENbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (enmepasibHOM paboyelt TpOrpaMMoOi, BBIJCISIOT: OCBOCHHBIC
OOyJaroIMMHUCSA HaydHbIC 3HAHHWS, YMEHHUS M CHOCOOBI JCUCTBHUH, crnenupuyecKkue s
npeaMeTHoil obnactu «XUMHS», BHUIAbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTAIH, TPe00pa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YI4E€OHBIX U HOBBIX CUTYallUsX.
K koHy obyuenus B 8 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUM:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHUNA: aTOM, MOJEKYJIa, XUMHUECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJO0XHOE BELIECTBO, CMeCh (OJHOpPOJHAs U
HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTEIbHAas aTOMHasT M MOJIEKYJISpHas Macca,
KOJIMYECTBO BEUIECTBAa, MOJb, MOJSIpHAas Macca, MaccoBas JIOJi1 XUMHYECKOIro
JJIEeMEHTAa B COEIUHEHHUH, MOJSPHBI OOBEM, OKCHJI, KHUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENICHb OKUCIICHHS, XUMUUECKas peaKius, Kiaccuuxarms
peaKiuii: peakiuu COeAMHEHUS, PEaKIIuU Pa3IoKEeHHs], PeaKIIMK 3aMelIeHUs, PeaKINH
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKIUH, TEIUIOBOM APPEKT peakuu, 1apo aToma,
JNIEKTPOHHBIA CJIOH aToMma, aToMHasi OpOWTab, paJuyc aroMa, XUMHUYecKas CBS3b,
MOJIApHAsE M HENOJISIpHAs KOBAJEHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBas J10Jis BellecTBa (IMPOLIEHTHAs! KOHIEHTPAllKs1) B pacCTBOPE;
® MJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHMX MOHATHH W TPUMEHATH 3TU
MIOHATHS NIPU ONMCAHUU BEIIECTB U UX IIPEBPALICHU;

® UCMOJb30BATh XUMHUECKYIO CHMBOJHUKY JJIsI COCTaBlieHHs (OpMYT BELIECTB U
YPaBHEHUN XUMHUYECKUX PEaKIINA;

e OMNpeAeNsITh BAJEHTHOCTb aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHHSX, CTEIEHb
OKHCIICHHUSI DJIEMEHTOB B OMHApHBIX COEAMHEHHSX, MPHUHAJICKHOCTh BEIIECTB K



OTpeNeNEHHOMY KJIacCy COCIUHEHMH 1o (QopMylaMm, BHJ XHUMHYECKOW CBSI3U
(KoBajIeHTHasl ¥ MIOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

packpsiBaTh cMmbica llepuoauyeckoro 3axkona [[. M. MenaeneeBa: JEMOHCTPUPOBATH
[IOHUMaHUE IMEPUOJNYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX 3JIEMEHTOB OT HX
nosnoxxeHuss B llepuoanueckoil cucreme, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTa/ipo;
ONKCBHIBATh M XapakTepu3oBaTh TabiamuHylo ¢opmy lleprmomuaeckoil cuUCTEMBI
XMMHMUYECKUX 3JIEMEHTOB: Da3jinyaTh IMOHATUS «IJaBHas moarpymnmna (A-rpymmna)» u
«mobounass monarpynna (b-rpymma)», Manble u OoNbIINE TEPHOABI, COOTHOCHTH
o0o03HaueHust, KOTopble UMeroTcsl B Tabnuie «llepnonmyeckas cucreMa XUMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHHUS aTOMOB
XMMHMUYECKUX DJIEMEHTOB (CocTaB MW 3apsii sapa, oO0Illee 4YHCIO JIIEKTPOHOB U
pacnpesenieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHTbI, HEOPraHUUYECKHUE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (10 YHMCIy M COCTaBY y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
sdexry);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMUHBIX
KJIacCOB, MOATBEp)KJas  ONHMCAHWE MpUMEpaMH  MOJIEKYISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTrHO3UPOBATh CBOICTBA BEHIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOT'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakinu;

MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
cpaBHEHHUE, 0000IICHNE, CHCTEMATHU3AIINIO, KIAaCCU(MUKAINIO, BBISIBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3ed — JJISi M3YYEHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIIuii,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  MO3HaHUS  —  HaOMIOJeHHe,  U3MEpEeHHE,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBII U MBICIICHHBIN);

clie[oBaTh IMpaBWJIaM TIOJB30BAaHUS XUMHYECKOW TMOCyI0oil u  J1abopaTOpHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWiiaM OOpAaIlEeHUs] C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYSHHIO
U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJOpPOAa M KHUCIOPOJAA), MPUTOTOBJICHUIO
PacTBOPOB ¢ ONpeAeaEHHON MacCOBOM 10Jiel pacTBOPEHHOTO BEIIECTBA, IIIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHCIIOT C IOMOIIBIO HHAUKATOPOB (JIaKMYC, eHONIpTaenH, METUIIOPAHK U IPyTUe).

K xoHiy oOyueHus B 9 kiacce IpeIMETHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX MOHATHH: XUMHUYECKUH JIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTB,
IEKTPOOTPULATENLHOCTD, CTENEHb OKUCIIEHMs, XMMHMUYECKas PpEeaKlHs, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peaklnu, MOJib, MOJSIPHBIA 00BEM, PacTBOP, HIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIMTHYECKAs JUCCOLMAIMS, peakUd HOHHOrOo OOMEeHa,
KaTaJln3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTuMble M HeoOpaTHMbIE peaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKUUH,  OKUCIMTEIb,  BOCCTAHOBUTEID,
OKHCIIEHHE€ M BOCCTaHOBJECHHE, AIJIOTPONHs, aM(OTEpHOCTb, XUMHUYECKas CBS3b



(koBaJieHTHAsl, HWOHHAs, METAUIMYECKasi), KPUCTANIMYECKass peuéTka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW pEeaKIUH, TMPEaebHO JOIMyCTHUMAs
koHueHtpauus [1/IK Bemecrtna;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHSTHM M MPUMEHSATH 3TU
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

HCII0JIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBICHUS (OPMYIT BEIIECTB M
YPAaBHEHUN XUMUYECKUX PEAKIIHI;

ONpPENENsATh BAJICHTHOCTh W CTENEHb OKHUCJICHHUS XUMUYECKUX OJJIIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOIO COCTaBa, IMPUHAUIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIaccy coeAuHEeHU# 1o (opmyrnam, BUJI XUMUYECKOU CBSI3M (KOBAJICHTHAsl, MOHHAs,
METaJUTMYecKasi) B HEOPTraHUYECKUX COCAMHEHMSIX, 3apsii HWOHA 10 XUMHUYECKOU
dbopmyse, xapakTep cpellbl B BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIMHEHUM, THUII
KPUCTAJUTMYECKOUN pemETKH KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbica I[lepuoguyeckoro 3akona /[, . MenaeneeBa u 1€MOHCTPUPOBATH
€ro MOHMMAaHHWE: OMUCHIBATh U XapakTepu30BaTh TabmuuHyw Gopmy llepuonnueckoi
CHUCTEMBl XMUMHUYECKHUX OJJIEMEHTOB: pa3auyaTh MOHATHS «TJiaBHas moxarpymnma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymma)», maneie u OoJblIME TMEPUOJIBI,
COOTHOCUTh OOO3HAYEHHUs, KOTOpPhIE WMEIOTCS B TMEPUOJAMYECKON TabmuIe, C
YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHMHYECKHX JIEMEHTOB (COCTaB H
3apsf a1apa, o0IIee Ynuciao 3JIEKTPOHOB U paclpeesieHrne UX M0 3IEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHMH CBOWMCTB DJJEMEHTOB M HUX
COEIMHEHUN B MpeJieiax MalbIX IMEPUOJIOB U TJABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIE€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakuuu (10 YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTENeHEH OKMCIICHHS] XUMUYECKHUX DJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME U cHenudUuecKue XUMHYECKHe CBONCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIIATh YPABHEHUSI JICKTPOIUTHUECKON TUCCOLMALUN KUCIOT, IIEI0YeH U CONeH,
MIOJIHBIE U COKPAILEHHBIC YPaBHEHUS PEaKIMil HOHHOrO OOMEHa, ypaBHEHHS peaKIIUid,
MOATBEPKIAIOIIUX  CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKAY BeLIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSX;

BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTa Mo (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN PEaKIUU;

coOnrofaTh TMpaBWia MOJB30BAaHUS XMMHUYECKOM TMOCyIoW u  1abopaTopHBIM
obopynoBaHueM, a Takke MpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU TIO BBITIONIHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTBITOB MO MOTYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);



MIpOBOAWUTE PCAKIUHU, MMOATBCPKAAIOUINC KaueCTBECHHBIM COCTaB PAa3JINYHBIX BCUICCTB!:
pacro3HaBaTh OMBITHBIM IyTEéM XJIOpHUI-, Opomua-, Moauna-, kapbonart-, docdar-,
CHJIMKAT-, CYHB(baT', TUAPOKCUA-UOHBI, KAaTHOHBI aMMOHUSA W HWOHBI HN3YYCHHBIX
METaJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

INPHUMCHATH OCHOBHBIC OIICpaluu MBICIIMTEIbHOM JACATCIBHOCTH — aHaJIU3 U CHUHTE3,

CpaBHEHHE, O000OIIEHNEe, CHUCTEeMATU3aIMI0, BBISIBJICHUE MPUYMHHO-CIECICTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMH, €CTECTBEHHO-
HaydyHbIE METOJbl TO3HaHUST — HaAOMIOJEHHWE, W3MEpPEeHue, MOJACIMPOBaHUE,
9KCIEPUMEHT (pEabHbI U MBICIEHHBIN).
TEMATHUHYECKOE IIVIAHUPOBAHUE
8 KUIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uu¢possie)
n/ pa3ieyioB U TeM Bcer | KoHTpOJbH IIpakTH4eck
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1| NMporpamMmMbl 0 ble padoThI ue padoTsbl
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37c
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peakuu 37c
Hroro no pazgeny 17

Pa3znen 2. BaxHelinue npeacraBuTe/ M Heopranmieckux Bemlects. KojimuecrBeHHbIE
OTHOLIIEHUS B XUMHH.

Ezzif;on. bubmuoreka IIOK
2.1 5 1 https://m.edsoo.ru/7f418
[TonsTue 06
37c
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7 37c
COCANHCHUHN
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Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3jiementon /1. U.
Menneneea. CTpoenne aToMoB. XuMnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuuu
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3aKOH U
Hepuopiecias bu6mmorteka [IOK
3.1 crereMa 8 1 https://m.edsoo.ru/7f418
XUMUYECKUX 37¢
anemenTtoB /1. W. —
Menneneena.
Crpoenue atoma
XumMmudeckas
CBSI3b. bubnuorexa [JOK
3.2 OKHCIUTETBHO- 13 1 https://m.edsoo.ru/7f418
BOCCTAHOBUTEJILH 37¢c
bl€ peaKkiuu
bu6moreka [IOK
Hroro no paszmeny 21 https://m.edsoo.ru/7f418
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YACOB I1O 08 > !
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9 KJIACC
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(ungposbie)
n/ | pa3saesioB H TeM Bcer | Kourtpoibu IpakTHyeck
oOpa3oBaTe/ibHbIE
I MporpaMmMal 0 ble padoThI e padoThbl
pecypcsl
Pa3zjnen 1. BemmecTBO U XUMHYeCKHEe PeaKIIHU
IToBTOpEeHue n
yriryonenue bubnuoreka [IOK

11 3HAHUH OCHOBHBIX 5 https://m.edsoo.ru/7f41a
paszennoB Kypca 8 636
KJ1acca

1.2 OcHoBHEBIC 2 bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a
XAMHAYECKAX 636
peakuui
DIEKTPOTUTHIECK
ast IMCCOIIMALIUSL. bu6mmoreka [{OK

1.3 XuMHYEeCKUE 8 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBOpax

Hroro no pazgeny 15
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Baxneiimme bubmuoreka [IOK
3.2 METaJUIbl ¥ UX 15 1 2 https://m.edsoo.ru/7f41a
COEIMHEHUSI 636
Wroro mo pazueny 19
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BemectBa u bubnuorexa [JOK
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CBOMCTB»
bubmuoreka [JOK
22 Oxcuppl. https://m.edsoo.ru/ff0d44
8e
bu6mmoreka [JOK
23 Bomopon https://m.edsoo.ru/ff0d46
14
24 IIpakTHyeckasn bu6mmorexa LIOK



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
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

padora Ne 5 o
teme «lloyuenue
U coOupaHue

https://m.edsoo.ru/ff0d49
7a

BOJIOpO/IA,
H3Yy4YEHUE ero
CBOMCTB»
bu6mmoreka [IOK
25 Kucnotsr https://m.edsoo.ru/ff0d47
90
bu6mmoreka [IOK
26 Conn https://m.edsoo.ru/ff0d4c
4a
KoIHecTBo bubmmoreka [{OK
27 https://m.edsoo.ru/ff0d4a
BEIIIECTBA. &2
MoutsipHbIii 00BEM bubnuoreka [IOK
28 ra3oB. 3aKOH https://m.edsoo.ru/ff0d4d
ABorajpo do
Brranciaenus
00BEMa,
KOMHECTa bu6moreka [IOK
29 petiectsa rasa fio https://m.edsoo.ru/ff0d4d
€ro U3BECTHOMY 40
KOJINYECTBY
BCIICCTBA WK
00BEMY
Beruncnenus
00BEMOB T'a30B 10
YPaBHEHUIO bubnuoreka [JOK
30 peaKiuy Ha https://m.edsoo.ru/ff0d50
OCHOBE 3aKOHA d2
00BEMHBIX
OTHOILICHUM ra30B
bubmuoreka [JOK
31 Bogma. OcHoBauus. https://m.edsoo.ru/ff0d4d
do
i;:g:ss;; o bubnuoreka IIOK
32 https://m.edsoo.ru/ffod4f
BEIIECTBA B 42
pacTBope
33 Pemienne 3amaq Ha bu6mmoreka [JOK

HaXO0XJICHHUC

https://m.edsoo.ru/ff0d54



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/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

MAacCOBOU JI0JIH

PacTBOPEHHOTO
BEIIIECTBA
[IpakTnueckas
pabora Ne 6 mo
TeMe
«[Ipurorosnenue bubnuorexa [JOK
34 pPacTBOPOB C https://m.edsoo.ru/ff0d55
omnpeneaEHHOM a0
MAacCOBOM J0JIeH
pacTBOPEHHOTO
BEILIECTBA
O6o0meHue u bubnuotexa [JOK
35 MOBTOPEHUE T10 https://m.edsoo.ru/ff0d57
Teme. 08
Konmponvnasn
paboma Ne 2
«Bascnenimue
npeocmagumenu bubnuotexa [JOK
36 HeopzanuuecKux https://m.edsoo.ru/ff0d58
eewecma. 7a
Konuuecmeennoi
€ OMHOuIeHUA 8
xumuuy»
OKcHIBL: COCTaB, bu6mmoreka [IOK
37 KaaccuuKaIus, https://m.edsoo.ru/ff0d59
HOMEHKJIaTypa e2
[Tonyuenue u bubmuorexa [JOK
38 XAMHUYECKHE https://m.edsoo.ru/ff0d5b
CBOMCTBA OKCHJIOB 40
Ocropans: bubmuoreka [JOK
39 coCTas, https://m.edsoo.ru/ff0d5e
KJaccudukanus, ba
HOMEHKJIaTypa
Honyenne n bubmuoreka [JOK
40 XHMVH Heckne https://m.edsoo.ru/ff0d63
CBOMCTBa ) 42
OCHOBaHUH
Kucnorsr: cocras, bu6mmoreka [JOK
41 Kiaccupukanus, https://m.edsoo.ru/ff0d66

HOMEHKJIaTypa

de



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/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

[Tonyuenue u

bubmuoreka [IOK

42 XUMUYECKHE https://m.edsoo.ru/ff0d66
CBOIiCTBA KUCJIOT 4e
Conu (cpennue):
HOMCHIJIATYPa, Bubanorexa IIOK
43 crioco0s: https://m.edsoo.ru/ff0d67
TOJTy4YCHHUS, ca
XUMHYECKHE
CBOMCTBA
IIpakTuyeckas
pabora Ne 7.
Pemenne
SKCIEPUMEHTAIBH bubnuotexa [JOK
44 BIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0d67
«OCcHOBHBIE ca
KJIaCCHI
HEOPraHMYeCKUX
COEIUHEHUIN
I'emetnmueckas
CBSA3b MEXIY bubnuoreka [JOK
45 KJTacCaMu https://m.edsoo.ru/ff0dfe
HEOPraHMYECKUX e2
COCTMHEHM I
O06o06meHne 1 bu6moreka [IOK
46 CHCTeMAaTH3aIIUs https://m.edsoo.ru/00ad9
3HAHHUH 110 TeME 474
Konmponvnasn
p aﬁom'c'l M3 no bu6mmoreka [JOK
47 meme "Ocnosnuie https://m.edsoo.ru/00ad9
Knaccol b7c
HeopzaHu4uecKux
coeounenun'"
EctecTBeHHEBIE
ceMmelcTBa bubmuoreka [JOK
48 XAMHYECKUX https://m.edsoo.ru/00ad9
DIIEMEHTOB. a50
AMQOTEpHOCTS.
Oricpuirite bubmuoreka [JOK
49 HEPHOITHOCROTO https://m.edsoo.ru/00ad9
3akoHa /[[. W.
ch2
MeHaeneeBbIM.
50 CrpoeHune aToMOB. bubnuorexa [IOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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

CocTaB aTOMHBIX
saep. M3oTonsl

https://m.edso0.ru/00ad9
ela

Crpoenne bubmuoreka [IOK
51 HACKTPOHHBIX https://m.edsoo.ru/00ad9
000J10YeK aTOMOB
ffa
3JIEMEHTOB.
[Iepnonuueckas
cucrema bubnuorexa [JOK
52 XUMHUYECKUX https://m.edsoo.ru/00ada
anementoB Jl. U. 52¢
Meneneera
XapakTepucTuka
XUMHUYECCKOT'O
3JIEeMEHTA TI0 €T0 bubnuorexa [JOK
53 MOJIO)KCHUIO B https://m.edsoo.ru/00ada
[eproanyeckoit 52¢c
cucreme /1. W.
MenneneeBa
XapakTepucTuka
XUMHUYECCKOT'O
3JIEMEHTA TI0 €T0 bu6moreka [IOK
54 MOJIOKECHUIO B https://m.edsoo.ru/00ada
[Tepunoamaeckoit 342
cucteme /. 1.
Meunneneena
O06o06meHNe 1 bu6mmoreka [JOK
55 ITOBTOPEHUE T10 https://m.edsoo.ru/00ada
TEME. 6bc
Momnmas bu6mmoreka [JOK
56 https://m.edsoo.ru/00ada
XUMUYECKask CBSI3b 824
KoBanentnas bubmuoreka [JOK
57 HEMOJIsApHAs https://m.edsoo.ru/00ada
XUMUYECKasl CBA3b 96e
KoBanentnas bubmuoreka [JOK
58 TOJIsIpHAsT https://m.edsoo.ru/00ada
XUMUYECKask CBA3b ab8
Merammnyeckas bu6mmoreka [JOK
59 XUMUYECKast https://m.edsoo.ru/00ada
CBSA3b. c34
60 Ypok bubnuorexa [IOK



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
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/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

3aKpEIUICHUSI 110 https://m.edsoo.ru/00ada
teme «THUmbI ab8
XUMUYECKOU
CBSI3U».
CTemeHE bubmuoreka [IOK

61 1 https://m.edsoo.ru/00ada
OKUCIICHUS

ab9

OKUCITITOH 1 bu6mmoreka [IOK

62 1 https://m.edsoo.ru/00ada
BOCCTaHOBUTEIHU

e28

OKHCIUTENTHHO- bubnuotexa [JOK

63 BOCCTaHOBHTEJIbH 1 https://m.edsoo.ru/00adb
bI€ PEeAKITUU 076
O6o0meHue u bubnuotexa [JOK

64 MMOBTOPEHUE T10 1 https://m.edsoo.ru/00adb
TeMe. 076
Konmponvnasn
paboma Ne 4 no
meme
«Ilepuoouueckuii
axon u bu6moreka [IOK

65 nepuoouecKas 1 https://m.edsoo.ru/00adb
cucmema /I. U. 486
Menoeneesa -
Cmpoenue
amoma.
Xumuueckasn
C6:3b»
HroroBoe bu6mmoreka [JOK

66 00o01IeHue 1 1 https://m.edsoo.ru/00adb
MMOBTOPCHHUE 33c
T'onoBas
MIPOMEXKYTOUHAS bubnuorexa [IOK

67 aTTeCTALMS. 1 https://m.edsoo.ru/00ad9
KonTponsHast cb2
pabora.
Bcepoccuiickas bubnuoreka [JOK

68 POBEPOYHAS 1 https://m.edsoo.ru/ff0d61
pabota c6

OBILEE
KOJIMYECTBO 68

YACOB I1O0



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

[TPOTPAMME




9 KJIACC

Ne KoanyecTBO 4acos
Jlata DJIeKTPOHHBbIE
- Tema ypoxa Bee Kourpoa MpakTuy 3yue nugposbie
/ ro bHbBIE ecKue st o0pa3oBaTte/ibHbIE
. padoThI padoTsI pecypchl
[Tepuonuecku
M 3aKOH.
[Tepnonnueckas
ccteMa bubmmoreka [{OK
XUMHUYCCKUX
—— 1 https://m.edsoo.ru/
00adb59e
N. Menneneena.
BBogusrit
WHCTPYKTaX 10
IITB.
XapakTepucTuK
a XMMHYECKOTO
3JICMEHTA Ha
OCHOBAHHH €T0 bu6moreka [IOK
MOJIOKEHUS B 1 https://m.edsoo.ru/
[eproanyeckoii 00adh6b6
cucTeMe
XUMHYECKUX
3JICMEHTOB.
Knaccuduxkanus
u bu6mmoreka [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/
HEOPraHu4eCKu 00adb7e2
X BEILECTB
giizizsh bubmuoreka IIOK
1 https://m.edsoo.ru/
ORCHARL 1 00adbac6
TUAPOKCHUIBIL.
Knaccudukarus
XUMHUYECKUX
peakuuii o 1
pa3IUYHBIM
MpU3HAKaM
Ilonstue o 1 bu6mmoreka [JOK

CKOPOCTH

https://m.edsoo.ru/



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

XUMHYECKON
peaKkiuu.
Karanms.

00adbch0

ITonsarue o
XUMHYECKOM
PaBHOBECHH.
@DakTopsl,
BJIUSIONINC HA
CKOpPOCTh
XUMHYECKOH
peakuuu u
MOJI0KCHUE
XUMHYECKOTO
paBHOBECHS

bu6mmoreka [IOK
https://m.edsoo.ru/
00adbe9a

Teopus
AEKTPOJTUTHYE
CKOM
JIACCOLTHAIIAH.
CuneHBIE U
cia0kle
AIEKTPOJIUTHI

bu6moreka [IOK
https://m.edsoo.ru/
00adc28c

XuMHu4deckue
CBOMCTBA
KHUCJIOT B CBETE
MpeJICTaBICHUI
00
AIEKTPOJIUTHYC
CKOM
JIHACCOLHAIIN

bu6mmoreka [JOK
https://m.edsoo.ru/
0Oadcade

10

XUMHYECKHE
CBOMCTBaA
OCHOBaHHI B
CBETE
MpeJICTaBICHUN
00
ANEKTPOJIUTHYE
CKOM
JIUCCOITUAIIAN

bubmuoreka [JOK
https://m.edsoo.ru/
00adcd68

11

XUMHYECKHE
CBOMCTBA coJIeit
B CBETE
MPEJICTaBICHUN
00

bu6mmoreka [JOK
https://m.edsoo.ru/
00add448
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https://m.edsoo.ru/00adcd68
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ANEKTPOITUTUYC

CKOM
JMICCOLIMAITIT
[TonsTue 0 bu6mmoreka [{OK
12 | rugposnmze https://m.edsoo.ru/
coJiei 00add5d8
IIpakTuyeckas
padora Ne 1
«Pemenne
AKCIIEPUMEHTAI bubnuotexa [JOK
13 BHBIX 33]1a4 110 https://m.edsoo.ru/
TemMe 00add8b2
«QNEKTPOIUTHY
eckas
JTCCOTTAAITHSDYY
Obobmerne 1 Bu6morexa LIOK
14 :T::Iia;iam https://m.edsoo.ru/
00add9d4
TeMe.
Konmponvnasn
paboma Nel no
meme
«Inekmponum bubnuorexa [JOK
15 | wuueckan https://m.edsoo.ru/
ouccoyuayus. 00addd12
Xumuueckue
peaxkyuu 6
pacmeopaxy
Oo01mas bu6mmoreka [JOK
16 XapaKTepUCTHKA https://m.edsoo.ru/
HEMETAJIIOB. 00addbfa
Oo6ras bu6mmoreka [JOK
17 XapaKTepUCTHKA https://m.edsoo.ru/
rajJoreHoB. 00addecO
CoeHeHHs bubmuoreka [JOK
18 AOrCHOB https://m.edsoo.ru/
' 0O0addfe2
IIpakTH4eckas
padora Ne 2 bubnmoreka [JOK
19 «[Tomyuenue https://m.edsoo.ru/
COJISTHOM 00adel04

KHUCJIOTHI,



https://m.edsoo.ru/00add5d8
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https://m.edsoo.ru/00ade104

n3y4yeHue eé
CBOMCTBY

Briuucnenus no

ypaBHEHUSIM

XUMHYECKUX bu6mmoreka [{OK
20 | peakuwmii, eciu https://m.edsoo.ru/

OJIMH U3 00ade348

peareHTOB JIaH B

U30BITKE

O6mas

XapaKTepHCTHUKa bubnuorexa [JOK
21 | »DrIeMEHTOB https://m.edsoo.ru/

VIA-rpymiibi. 00ade488

Cepa.

CepoBonopox bu6moreka [IOK
22 ’ https://m.edsoo.ru/

CYEQHUIBL. 00ade64a

OKcHbl Cepsl.

Cepnas

KHCJIOTa, bu6moreka [IOK
23 busnyeckue u https://m.edsoo.ru/

XUMUYECKHE 00ade64a

CBOMCTBA,

MIPUMEHEHHE

Octosb! bu6mmoreka [JOK
24 Z:OM]EOHCTBa https://m.edsoo.ru/

pHoH 00ade802

KHUCJIOTBI.

IlIpakTHyeckas

pabora Ne 3

«Ilonmyuenue bubnuorexa LIOK
25 CepHOIA https://m.edsoo.ru/

KHMCJIOTHI, 00adea28

HA3y4YCHUE €€

CBOMCTB»

Brruucnenue

MacCOBOM JIOJIN bubmuoreka [JOK
26 | BBIXOJA https://m.edsoo.ru/

MPOJIyKTa 00adec8a

peakuuu
97 Oormas bu6mmoreka [JOK

XapaKTCPUCTHKA

https://m.edsoo.ru/
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https://m.edsoo.ru/00adec8a

211eMeHTOB VA-
rpynmnsl. A3oT,
pacnpocTpaHeH
ue B IpUpoJIE,
¢busnveckne u

00adec8a

XUMUYCCKUE
CBOMCTBA
gﬁiyg:' bubGnuoreka IIOK
28 S — https://m.edsoo.ru/
aMMHaKa. O0adeeas
29 Coau aMMOHUS.
IIpakTuyeckas
padora Ne 4 bubnuorexa [JOK
30 «lonyserite https://m.edsoo.ru/
avivHara, 00adf004
M3y4YEHUE €ro
CBOMCTB»
Kueropoacozep bu6moreka [IOK
31 Z(anu;;e{el{m https://m.edsoo.ru/
azota. OKCHIBbI. 00ad1180
A3zoTHas
KHCJIOTa, e€
(dbuzuveckue u bubnuoreka [{OK
32 XUMHYECKHE https://m.edsoo.ru/
CBOIICTBA. 00adf306
A3oTHBIC
yIoOpeHws.
bubmuoreka [JOK
33 docodop. https://m.edsoo.ru/
00adf518
Kucnopoansie bu6mmoreka [JOK
34 COEIMHCHUS https://m.edsoo.ru/
docdopa. 00adf68a
bu6mmoreka [JOK
35 | VYraepon. https://m.edsoo.ru/
00adfc20
Kucnopoacoep bubmuoreka [JOK
36 ratie https://m.edsoo.ru/
COETMHEHUS

KHCIIOpO/a.

00adfd9c
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IIpakTuyeckas

pabora Ne 5
[MonydueHue bubmuoreka [IOK
37 if:faemcnoro https://m.edsoo.ru/
: OOadfebe
KauecTBenHnas
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