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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpammMa 1O XUMUKM Ha YpPOBHE OCHOBHOIO 0OIIEro 0O0pa30BaHMUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yabTaraM OCBOEHUSI OCHOBHOM
o0Opa3oBaTeTbHON TPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsI, IPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OcHOBe (enepanbHOl paboyel MporpamMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMK TIPerofaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBarenbHbIX opranuzaiusix Poccuiickoit @enepanuu.

[Iporpamma mo xumuu JaET MPEACTABICHHE O LENsAX, OOIeld CTpareruu
oOyuyeHHUs, BOCHHUTAaHUS U Pa3BUTUA OOyYaIOIIUXCS CPEICTBAMHU Y4eOHOTrO
npeamera, YCTaHABJIMBAET 00s3aTeIbHOE peAMETHOE coliepKaHue,
NpeAyCcMaTpuBaeT paclpeiesieHue €ro Mo KiaccaM U CTPYKTypUPOBAaHHUE TIO
pasnenaM M TeMaM MOporpaMMbl MO XHWMHH, OIPEIEISET KOJIMYECTBEHHbIE U
Ka4€CTBEHHBIE XapaKTEPUCTUKHU COJIEpKaHUS, PEKOMEHYEMYIO
MOCNEAOBATEIbHOCTh ~ U3YYCHHUS XUMHUU C  YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM Y4eOHOrO TMpoliecca, BO3PACTHBIX
ocoOeHHOCTeH OOydyaroIMXcsi, OMNpeAeNseT BO3MOXHOCTH MpeaMera  JUis
peanuzanuu TpeOOBaHUN K pe3yibraraM OCBOCHHS OCHOBHOUM 00pa30BaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO 00I11Ier0 00pa3oBaHUs, a TaKKe TPeOOBaHUHN K
pe3ysbraraM 00y4YeHHUsI XUMUU Ha YPOBHE IeJiel U3y4eHUsl IPEIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIBLHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHUIO
y4eOHOI0 COAEPIKAHHUS.

3HaHUWE XWUMHUHU CIY>)KUT OCHOBOM sl (DOPMUPOBAHUS MHUPOBO33PEHUS
o0yyJaroIerocsi, €ro MpeACTaBICHU 0 MaTepUAIbHOM €IUHCTBE MHUPA, BAXKHYIO
poiib urparoT ¢GopMUpPyEeMble XHMUEW TPECTaBICHUS O B3aUMONPEBPAIICHUIX
SHEPruu M 00 HBOJIIOIUU BEIIECTB B MPUPOJIC, O MYTAX PEIICHUs I100ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPbEBOM, DYHEPrEeTUUYECKOMH,
MUIIEBOUN U SKOJIOTMYECKON O€30MacHOCTH, MPOOIEM 3paBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealv3alldd  BO3MOXKHOCTEH  JJi1  CaMOpa3BUTUS U
dbopMHUPOBaHUS KYIBTYPBI JUIHOCTH, €€ 00IIeH U (PYHKIIMOHAILHOW TPaMOTHOCTH;
BHOCUT BKJaJA B (OPMHUPOBAHHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
o0y4Jaronuxcsi, HaBBIKOB WX CaMOCTOSITEILHOM  y4yeOHOW  JeATENbHOCTH,
OKCIICPUMEHTAIILHBIX W MCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MMOBCEHEBHOM KU3HU, TaK M B MPOQPECCHOHATBHON JCATEIHHOCTH,; 3HAKOMHUT CO
crienuUKON HAYIHOTO MBINIICHHUS, 3aKJIaIbIBA€T OCHOBBI 1IEJTIOCTHOTO B3IVIsia HA
€AMHCTBO TIPUPOJLI U 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B



(dopmupoBaHuu €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00yJaroIuxcs;
CHocoOCTBYyeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOAE, K YENOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3oBaHre 00YJAIOIIUXCH.

JlanHble HampaBlieHUS B OOYYEHHH XMMHUU OOECHEYMBAIOTCS CIEHU(UKOM
ColepKaHMsl ~ y4eOHOro  TmpeaMera, KOTOPbIM  SIBJISETCS  IeAaroruyecku
aJanTUPOBAHHBIM OTpa’keHHWEM 0a30BOM HAyKHW XMMHH Ha OINpPENEIEHHOM dTane e
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsS OPUEHTUPOBAH Ha
OCBOEHHUE OOYyYarOUIUMUCS CHUCTEMbl TNEPBOHAYAIBHBIX MOHSATUNA XHWMHUH, OCHOB
HEOPTaHMYECKOM XWMHUHM M  HEKOTOPBIX OTHCNIBHBIX 3HAYUMBIX TOHSITHIM
OPTraHUYECKON XUMUMU.

CrpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 moaxoja K e€ m3ydeHuro. ConepikaHue CKIaJbIBACTCS U3 CHCTEMBI
MOHITHIA 0 XUMUYECKOM DIIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHI O XHMHYECKOM
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPHUHILIHUILY
[OCJIEZI0BATENILHOTO Pa3BUTHsI 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEICTaBICHUM
Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJISIDHOTO YYCHHUA KaK OCHOBBI BCCTO €CTCCTBO3HAHUA,

- [Tepnoguueckoro 3axkoHa . M. MeHaeneeBa Kak OCHOBHOTO 3aKOHA

- YU4CHUA O CTPOCHUH aTOMa " XUMHYECKOU CBA3HU,

- MPENCTABICHU 00 JJIEKTPOIUTUYECKON JHUCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckre 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JPAKTOB, PA3BUBAIOTCA MOCIEIOBATENBHO OT OJTHOTO
YPOBHS K JPYrOMY, BBITIONHSS (PYHKIIMU OOBSICHEHUS U TIPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHUS U BO3MOKHOCTEM IMPAKTUYECKOTO NPUMEHEHUSI Y TIOJIYYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mTporpaMMmbl 1O XUMHUM  CHOCOOCTBYEeT  (DOPMHUPOBAHUIO
IIPEACTABJIEHUS] O XUMHYECKOW COCTABIISIIOIIEH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM MNPUPOJIbI, LIEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAaHUIO U
METOoAaM IO3HAaHWSI B Hayke. M3ydeHne XUMHUM MOPOUCXOAUT C MPHUBICUYCHUEM
3HAHUW W3 paHee M3YYCHHBIX YYEOHBIX MpeAMEeToB: «OKpYXKaIIMUH MUDPY,
«buomorus. 57 knacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHHM XUMHUU MNPOUCXOAUT (OPMHUPOBAHUE 3HAHUW OCHOB
XUMUYECKOW HAyKH KakK OOJacCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOM



JESTEIbHOCTH YeJIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KYIBTYpBHI.
3amauya y4eOHOro MpeAMeTa COCTOMT B (POPMHUPOBAHHHM CHUCTEMBl XUMHUYECKUX
3HaHUU — BAXKHEHIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYNHBIX O0OOIIEHWH MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B
NpUOOIIEHNHM K HAy4YHBIM METOJaM I[IO3HAHUS TMPU HW3YUYEHUU BEIIECTB M
XUMHUYECKHUX peakiuii, B (POPMUPOBAHNUU U PA3BUTUH TO3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHHH B y4e€OHO-IIO3HABAaTEIBHOM U  y4yeOHO-UCCIIEN0BATEIbCKOM
JESTEIbBHOCTH, OCBOCHHMU IpaBUi O€30MacHOr0 OOpallleHus C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HH.

[Ipu m3yyeHun XMMHM Ha YPOBHE OCHOBHOIO OOIIEr0 oOpa3oBaHUs Ba)KHOE
3HaYE€HHUE NPUOOPETN TaKUE LIEH, KaK:

- (GopMuUpOBaHUE HHTEUIEKTYallbHO PA3BUTON JWYHOCTH, TOTOBOW K
caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPUHATHIO PEIICHUH,
coCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

- HaANpPaBIICHHOCTh OOY4YEeHHS Ha CHCTEMaTHuecKoe MpHOoOIIeHUE
0o0y4Jaronuxcsi K CaMOCTOSATEIbHOW MO3HABaTEIbHON JESTEIbHOCTH, HAYYHBIM
MeTo/laM TO3HaHUs, (POPMUPYIOUIMUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

- o0ecrieueHue YCIIOBHI, CHOCOOCTBYIOIIUX NPUOOPETEHUIO
oOyJarolmMMHCST ~ ONbITa  Pa3sHOOOpPA3HOM  NEATENbHOCTH, [O3HAHUA U
CaMOIIO3HAHUs, KJIIOUYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIETEHIMH), HMEIOIIMX
YHHUBEpPCAITbHOE 3HAYCHHE ISl PA3JTMYHBIX BUJOB JIEATEIHHOCTH;

- dbopmupoBanue o0meld ¢GYHKIIMOHATBHOW M €CTeCTBEHHO-HAYyYHOMH
IPaMOTHOCTH, B TOM WYHCJIE YMCHHH OOBSCHATH ¥ OIICHWBATh SIBJICHUS
OKPY)KAIOIEr0 MHpa, WCIOJIB3Ys 3HAHWS W OIBIT, MOJyYCHHBIC NMPU H3YUCHUHU
XUMUHU, TPUMEHSITh HMX TMPU PEIICHUH TMPOOJEeM B TOBCEIHEBHOW >XU3HU U
TPYAOBOU JIESITEIBHOCTH;

- (GopmupoBanue y OOy4yarOUUMXCS TyMaHUCTUYECKUX OTHOILEHUH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM JUJIsi BBIPAOOTKH HSKOJIOTHYECKH
1eJeco00pa3Horo MOBeJIEeHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX
COXPaHEHHUsI CBOETO 3/I0POBBS U OKPYKAOLIEH MPUPOIHON CPENBIL;

- pa3BUTHE MOTHBALIMU K O0YYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOITIO U
CaMOBOCIIMTAHUI0 Ha OCHOBE YCBOCHHUS OOIICYCIIOBCYCCKUX  IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOGMJIS W HANpaBICHHOCTH JajJbHEHIIEero
o0Oy4eHusl.



OOmiee YWCIO YacOB, OTBEAEHHBIX [UIS M3yYCHHs] XWMHHA Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapiseT 136 gacon: B 8 kitacce — 68 yacoB (2
yaca B HeJlelio), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPKXAHUE OBYYEHUA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE MOHATHSA

[Ipeamer xumuu. Poib XUMHUM B JKM3HU 4YeJOBeKa. XUMHS B CUCTEME HayK.
Tema u BemecTBa. PDHU3NUYECKHME CBOMCTBA BEUIECTB. ATPETATHOE COCTOSHHE
BemectB. [loHATHE 0 MeTOAax MO3HAHMS B XMMHH. UMCThIE BElIECTBA U CMECH.
Cnioco0bl pazziesieHust cMece.

ATOMBI M MOJNEKyNabl. XUMHUYECKHE 3ieMEHThl. CHUMBOJBI XHUMHYECKUX
a5ieMeHTOB. [IpocThie U CIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popmyna. BaaeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCUTENbHAsT aToMHasi mMacca. OTHOCUTEbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 107151 XMMUYECKOTO AJIEMEHTA B COETUHEHUH.

KonnuectBo Bemecta. Monb. MonsipHas macca. B3auMocCBsA3b KOJIM4YECTBa,
MacChl M 4YHCIA CTPYKTYpHBIX €IWHHUIl BemectBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCTMHEHU.

du3nvecKre U XUMUYECKUE SIBJICHUs. XUMUYECKasi peakius U e€ MpUu3HaKH.
3aKoH COXpaHEHHUsI MAacChl BEHIECTB. XuMU4eckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEaKinil (COeIMHEHUs, Pa3IOKECHUS, 3aMEIICHUs, 0OOMEHA).

Xumuueckuit IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOM MOCYJ0M, MpaBuiIaMu padoThl B Jiaboparopuu U
npuémMamMu 00pallleHus ¢ J1JaOOpaTOPHBIM 000PYIOBAaHHWEM, M3yUeHHUE U OIMUCAHUE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOICHUE
dbu3nyeckux (TUIaBJICHUE BOCKA, TasHUE JibJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAUHMs BOJAbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKAJTUBAHHE
METHOHM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KMCIIOTOM) SIBJICHUM, HAOMIONeHUE 1
OTNMCaHWE TPU3HAKOB MPOTEKAHMS XMMHUECKUX peakuuil (pas3jokeHue caxapa,
B3aUMOJICHICTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHUe TUAPOKCHAA
Menu (II) mpu HarpeBaHuu, B3auMoOJIeCTBUE *kese3a ¢ pacTBopoM conu menu (II),
M3y4YeHHE CIOCOOOB pasleieHs] CMECeil: ¢ MOMOIIbI0 MarHuTa, (UILTPOBaHUE,
BBITIApUBAHUE, TUCTUIUIAIUS, XpoMaTorpadusi, MPoOBEIeHUE OUYMCTKU MOBApPEHHOM
coiid, HaOIIOACHWE W ONHCAHME  PE3yJIbTaTOB  TMPOBEICHHUS  OIbBITA,



WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYI
(LLIapOCTEPIKHEBBIX ).

Baxkueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cMmech razos. CocraB Bo3znyxa. Kucimopong — aleMEHT U MpocToe
BemiecTBo. HaxoxaeHue kuciaopona B mOpuposie, (U3MUECKUE M XUMHUYECKHE
cBolictBa (peakiuu rtopeHus). Okxcunabl. IIpumenenuwe xkucnopona. CrocoOs
MONyYeHUs] KHCIOpoJa B JIaOOparopuu W MPOMBINUICHHOCTH. KpyroBopot
Kuciopona B npupoze. O30H — auIoTpoIiHas MOAU(PUKAIIKS KUCIOPOAA.

TermmoBoil 3(pdeKkT XUMHUUECKOM peaklnh, TEPMOXMMUYECKUE YypaBHEHUS,
9K30- W SHAOTEPMHUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE
BO3/yXa, YCUJIEHUE TApHUKOBOTO 3 deKTa, pa3pyieHrne 030HOBOTO CJIOA.

Boaopon — anemeHT u pocroe Beniectso. Haxoxaenue Bogopoaa B IpUpo/Ie,
(¢u3nueckue M XUMUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObl MOJYyYEHUS.
Kucnots! u conu.

MonsipHbiii 00bEM ra3oB. Pacy€Tsl 0 XUMUYECKUM ypaBHEHUSIM.

Odusnueckne CBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpEI.
HacpiieHHble ¥ HEHACHIIEHHBIE PAcTBOpPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BEIECTBA B pacTBOpe. XMMHUYECKHAE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupone U B KU3HU 4delioBeka. KpyroBopoT BOIbI B MPHUPO/IE.
3arpsi3HeHHe NPUPOAHBIX BoJI. OXpaHa U OYUCTKA IPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHeHuid. Oxcupapl. Knaccuduxarms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBIE, KHUCIOTHbIE, aM(QOTepHbIE) H
HeconeoOpazyromue. HomeHnknarypa okcujgoB. Puznueckue H XUMHUYECKUE
CBOICTBA OKCUAOB. [lomydyeHue OKCUI0B.

OcHoBanusi. Krnaccudukanuss OCHOBaHUN: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKHE W XUMUYECKHE CBOWCTBA
ocHoBaHui. [lomydyeHrne 0CHOBaHHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHoctn metammoB H. H. bekertosa.
[Tony4yeHne KUCIIOT.

Comu. Homenknarypa conei. ®u3ndeckue 1 XMMUYECKHUE CBOMCTBA COJICH.
[Tonyuenue coen.
I'eneTnueckas CBsI3b MEXKAY KJIaCCaMU HEOPTaHUYECKUX COCIMHEHUM.

Xumuyeckuii yKcnepumenm:  KAueCTBCHHOE OIPEICIICHUE COJCpKaHUS
KHCJIOpOZa B BO3IAyXe, MOJYyYCHHE, COOMpaHHE, pACIIO3HABAHME W WU3YYCHHE
CBOMCTB KHUCJIOpOAa, HAOIIOACHUE B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOJIOM H
yCJIOBUSI BO3HUKHOBEHHMSI W TpEKpalieHuss ropeHus (moxkapa), 03HaAKOMJIEHUE C



oOpa3naMi OKCHJIOB W ONHCAaHHE MX CBOMCTB, TOJIy4YeHHE, COOHpaHue,
pacro3HaBaHWE€ M M3y4YEHUE CBOMCTB BOJOpoJa (TOpEHHUE), B3aUMOJCUCTBUE
Bojopona ¢ okcugoM meau (II) (Bo3MOXHO MCHOIB30BaHHME BUIEOMATEPUANIOB),
HaOmtoieHue OoO0pas3loB  BEIIECTB  KOJMYECTBOM |  MOJb, HCCIEIOBaHHUE
OCOOCHHOCTEH  pacTBOPEHHUS BEHIECTB C  Pa3jMYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJIIEHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEM PAacTBOPEHHOTO
BELIECTBA, B3aUMOJCHCTBHE BOABI C METAJUIAMU

(Hatpuem KaJgbleM) (BO3MOXHO HCIIOJIb30BaHUE  BUAEOMATEpPHAIIOB),
UCclleZloBaHuE 00pa3loB HEOPraHWYECKUX BEIIECTB PaA3IMYHbIX  KJIACCOB,
HaOJIFOIEHUE W3MEHEHUSI OKPACKH MHAMKAaTOPOB B pAacTBOpaxX KUCJIOT U IIEJIOYEH,
u3ydeHue B3zaumopeiicTBus okcuaa menu (II) ¢ pacTBopomM CepHOM KHCIIOTHI,
KHCJIOT € METaJUlaMM, PEaKUHMi HEWTpalnu3aluy, IOJy4YEeHHE HEpPacCTBOPHMBIX
OCHOBaHMM, BBITECHEHUE OAHOIO METaJUla JAPYI'MM W3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3aJad M0 TeMme «BaxHenmme Kiaccel HEOPraHMYECKHUX
COEMHEHUI.

Iepnoanuyecknii 3axoH 1 Ilepuoanyeckas cucreMa XMuMHYECKHUX
sjemenTOB JI. U. MenneneeBa. CTpoeHne aToMOB. XMMHUY€ECKAs CBA3b.
OKHCINTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBple MONBITKM KJIacCU(PHUKAUM XUMHUYECKHX 3j1eMeHTOB. lloHstue o
rpynnax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHBIE METaJlIbl,
raJioreHbl, THEPTHBIE Ia3bl). JINEMEHTBI, KOTOPbIE 00pa3yroT aM(pOTEpHbIE OKCHJIbI
Y THUJIPOKCHIBI.

Ilepnognueckuit 3akoH. [lepronnueckas cucTeMa XUMAYECKUX IEMEHTOB /1.
N. MenpaeneeBa. Koporkonepuonnas u anuanonepuoanas hopmsl [lepuonnyeckoit
cucteMbl xummueckux dsneMeHToB [[. M. MenneneeBa. Ilepuoasl m rpyniebl.
@U3NYECKUI CMBICH MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX sep. M3oTonsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000J04eK aroMoB mepBbiIXx 20 XUMHUYECKHX  3JIEMEHTOB
Ilepnognueckoit cucremsl [[. M. MenaeneeBa. XapakTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero noJiokeHuro B [lepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHMsI pajuyca aTrOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUINYECKAX U HEMETAJUIMYECKUX CBOKCTB IO IPyMIaM U IEPUOIaM.

3nauenue [lepuoamueckoro 3akoHa u [leprognyeckoil CUCTEMbBI XUMUYECKHUX
IEMEHTOB I pa3BuUTHA Hayku W mnpaktuku. [[. M. MenneneeB — y4€Hbin u
IrpaXIaHUH.

Xnmuueckass cBsa3b. KoBaseHTHass (moJisipHas W HEMOJISIpPHAst) CBA3b.
DIEKTPOOTPULIATEIEHOCTh XUMUYECKUX AIEMEHTOB. MloOHHAsI CBSI3b.



CreneHb OKHUCJICHUA. OKMCIINTENIbHO--BOCCTAaHOBUTEIIbHBIC PCaKIuu.
HpOHCCCBI OKHCJICHHS M BOCCTAHOBJICHUS. OKMCIIMTEIN U BOCCTAaHOBUTEIIH.

Xumuueckuit IKcnepumenm: W3y4eHHE OOpa3llOB BEUIECTB METAIOB U
HEMETAJJIOB, B3aUMOJCHCTBUE TUIPOKCHAA LMHKA C pPacTBOpaMy KHUCIOT U
LIEJI0YEH, MPOBEACHUE OIBITOB, WJUIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBHUTEJBHBIX PEAKIMI (TOPEHUE, PEAKIIUU PA3IOKECHUS, COSTUHEHU).

Mesrcnpeomemmnule ceasu

Peannzanuss mMexnpeaMETHBIX CBSI3€M NpH HM3yYEHUM XHMHUU B § Kiacce
OCYULIECTBIISIETCA 4Y€pe3 MHCMOIb30BaHUE KaK OOLUMX €CTECTBEHHO--HAyYHBIX
IOHATHUM, TaK U MOHATHM, SIBISAIOIIMXCA CUCTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO11ue ecTecTBEHHO--HAy4YHbIE MMOHATHS: HAay4HbIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJlu3, CHUHTE3, Kiaccu(ukamus, TMepUOJUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIb, SBJICHUE.

duznka: Marepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIA/, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUH 3apsll, BELIECTBO, TEJNO, OOBEM,
arperaTHOe€ COCTOSIHME BEIEeCTBAa, ra3, (U3NYECKHE BEJIIMYUHBI, EIUHULIBI
U3MEpEHUs1, KOCMOC, IUIAHETHI, 3BE3/1b1, CoNHLE.

buomnorus: porocunres, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIIbL, TOPHBIE TOPO/IbI, MTOJIE3HBIE
UCKOIIAeMBbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC BeurecTtBo 1 XUMHYECKAs peakuus

Ilepnonnueckuit 3akoH. [lepuonnueckas cucrema XUMHYECKHAX 3JIEMEHTOB /1.
N. Menpneneera. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX OJJIEMEHTOB TMEPBbIX TPEX TMEPUOAOB, KaJMs, KaJIbLMS W UX
COCIMHEHN B COOTBETCTBUM C TOJIOKEHHEM DJJEMEHTOB B llepmonnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHUYECKOM CBSI3H. THIBI KPUCTAIUITMYECKUX
PEETOK, 3aBUCUMOCTD CBOVCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIEeCTB. XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K Pa3IU4YHbIM KJjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TeHETUUECKas CBA3b HEOPraHMYECKUX BEIIECTB.

Krnaccudukanus XuMrUUeCKUX peakluil 1Mo pa3InyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy Y4YACTBYIOIIMX B pPEaKUMM BEUIECTB, MO TEIIOBOMY 3(dekry, Mo
U3MEHEHMIO CTETEHEW OKHUCIECHUS XUMHYECKUX DJIEMEHTOB, M0 OOpPaTUMOCTH, MO



Y4acTHIO KaTajlu3aTopa). JDK30- U 3HAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[Tonsatue o ckopocTH XUMHYECKOW peakiuu. [loHsatrne 00 oOpaTUMBIX H
HEOOPaTUMBIX XUMUYECKUX peakiusx. [[oHsITHE 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonsatue o karanuze. llonarue o xumuueckoM paBHoBecuu. DakTopsl,
BIUSIONINE Ha CKOPOCTh XHUMHUYECKOM PEAKIMU M TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMU,  JJIEKTPOHHBIA  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIFHON  pEaKIuu. CocraBneHue  ypaBHEHUU
OKHCIIUTEIHHO--BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HCIOJB30BAaHUEM  MeEToja
ANEKTPOHHOTO OasiaHca.

Teopust ANEKTPOIUTHYECKON JUCCOUNUALMU. DIEKTPOJIUTHI U HEDJIEKTPOIUTHI.
Karnonel, aHMOHBI. MeXaHU3M JIHCCOLMALMU BEIIECTB C Pa3jIM4YHBIMA BHUIAMHU
XUMHUYECKOM cBs3u. Crenenp aucconuanuu. CUIIbHbIE U C1a0ble IEKTPOJIUTHI.

Peakiium moHHoro ooMeHa. YCioBHs NPOTEKaHUs PEAKLM HMOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE HOHHBIC YpaBHEHUs peakunid. CBOWCTBA KHCIIOT,
OCHOBaHUH U COJIEH B CBETE NPEJCTABICHUN 00 AIEKTPOIUTHUECKON TUCCOLUALIUY.
KagecTBeHHbIE peakiuy Ha HOHBL. [IoHATHE O rUApOIN3E CONEN.

Xumuueckuii Ikcnepumenm: O3HAKOMIIEHHE C MOJACISIMA KPUCTAJINYECKUX
pPEIETOK HEOPraHMYEeCKUX BEIIECTB — METa/UIOB U HeMmeTauioB (rpadura u
aaMasa), CIOXKHBIX BEIIECTB (XJOpHjaa HaTpusi), HCCIEI0BAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON peakluH OT BO3JCHCTBUS Pa3IMYHBIX  (hAKTOPOB,
HCCJIEIOBAHUE AJEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOIECCA AUCCOLUAAUN
KHUCJIOT, IIeJioue u cojiel (BO3MOXKHO KCIOJb30BaHWE BHUIEO MaTepUalioB),
MIPOBEJICHUE OIBITOB, MILUTFOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKIIMH HOHHOTO
obmeHa (oOpa3oBaHHME OcCajiKa, BBIJICIICHUE ras3a, 0Opa30BaHHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIINX — NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasyIoKEeHUsl, COCIUHEHMs), paclOo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOINBIO KAUYeCTBEHHBIX pPEaKIMid Ha HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTaibl 4 X COeIMHEHUS

O6mass xapakTepucTuka rajoreHoB. OCOOCHHOCTHM CTPOCHHS aTOMOB,
XapakTepHbIE CTeNeHn okKuciacHus. CTpoeHHe W (PU3HUECKHE CBOMCTBA IMPOCTHIX
BEIIECTB — TrajoreHoB. XUMHMYECKME CBOMCTBA Ha IIpUMEpE  XJIOpa
(B3auMoneiicTBUE C MeTalylaMHi, HEMEeTalylaMU, IeJiouaMu). XJIOPOBOJAOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKUE CBOWCTBA, MOJMydYeHUE, MpuMeHeHue. JleiicTue



XJIOpa W XJOPOBOIOPOJA HAa OpPraHW3M YeEJIOBEKa. BaHeWlme XJIopuabl U HX
HAXO0XKJICHUE B IPUPOJIE.

Obmas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHcieHus. CTpoeHue M (PU3NUECKUE CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJIa U Cephbl. AJUIOTPOIHbIE MOAU(PHUKAIIMKA KUCIOPOAa
U cepbl. XuUMHUYecKue cBorcTBa cepbl. CepoBOIOpO, CTpOeHHUE, (PU3MYECKUE H
XUMHUYeCKue cBoMcTBa. OKCHIBI Cepbl KaK MPEACTaBUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kucinora, ¢uU3MUECKHE U XHMMHYECKHME CBoicTBa (0OmMe Kak
MPEICTAaBUTENS Kjacca KHUCIOT M crhenuduueckue). XUMHUYECKHE peakluH,
JeXallhie B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJMYyYEHHsS] CEPHOM KHCIIOTBHI.
[Ipumenenue cepHoit kucioTel. Conu CepHON KUCIOTHI, KAYECTBEHHAs peaKlus Ha
cynbdar-uoH. Haxoxxnenue ceppl U e€ coeAMHEHU B mpupoje. XUMHUYECKOEe
3arpsS3HEHUE OKPYXKAIOIIEH Cpelbl COSAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAILICHHUS.

OOmiast xapakTepucTuka 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTETMIEHH OKUCICHHs. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢usnyeckre u xumMuueckue cBoiictea. KpyroBopor azora B npupozae. AMMHAK, €T0
(u3nyecKkre U XUMUYECKUE CBOMCTBA, MoJlydeHue U npuMeHeHune. Coau aMMOHUS,
uX pU3NYECKHUe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCIOTa, €€ ToiaydeHue, (PU3MUECKUe M XUMHUYECKHE
cBOMicTBa (0OLIME Kak MPEACTaBUTENS Kjacca KHCIOT U  cleuuduyeckue).
Hcrnonb3oBaHWE HUTPATOB M COJIEW aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX
ynoopeHuit. XuMHUUYECKOe 3arps3HEHUE OKPYKarollel cpeabl COSAUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI U BogoémoB). dDocdop,
ajoTpornueie Moaudukanuu docdopa, Puznyeckrue U XUMHUYECKHE CBOMCTBA.
Oxkcua pocdopa (V) u bocdopnas kuciora, GU3NIECKUE U XUMUUECKUE CBOMCTBRA,
nonyuenue. McnonpzoBanue pocdaroB B KaueCTBE MUHEPAIbHBIX YIOOPEHHH.

Ob6mas xapakrepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC CTENIEHN OKUCIIECHUS. YIJIepOoI, aJUIOTPOITHbIE MOIU(DUKAIIIH,
pacnpocTpaHeHue B IpHUpoje, PU3NUECKUe U XUMUYECKUE CBOMCTBA. AacopOuus.
KpyroBopor yriepona B mnpupoae. Oxkcuawsl yrepoja, uX (U3WYECKUE U
XUMUYECKUE CBOWMCTBA, JIEWCTBME Ha JKUBbIE OpPraHU3MbI, TIOJYyYECHHUE H
MpuUMeHeHne. DKOJIOTHYECKUEe MpoOiIeMbl, CBA3aHHbIe ¢ okcuaoMm yriepoaa (IV),
TUIN0Te3a TIO0AThHOTO TMOTEIUICHUSI KJMMara, MapHUKOBBIA A(h(exT. YrombHas
KUCIIOTa U €€ COoNM, UX (PU3MYecKre U XMUMHYECKHUE CBOICTBA, IMONYYEHUE U
npumeHenue. KauecTBeHHass peakuus Ha KapOoOHaT-uoHbl. Mcrmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.



[lepBoHauanpHbIe MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, STHIIEH, alleTHIIEH, 3TAHOJ, NIMIEPHUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie UCTOYHUKUA YIIEBOAOPOAOB (yrojib, NPUPOIHBIN ra3, HEDTh),
INPOAYKThI HMX IepepadoTKu (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 6GMONMOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, Oeikax, yrieBogax — U Ux
poIM B OKM3HH 4YeNOBeKa. MarepuanpbHO€ E€AMHCTBO OPraHUYeCKUX U
HEOPraHUYEeCKUX COCIMHECHU.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOMCTBA, TMOJYy4YCHHUE U
npumeHenne. CoeaumHeHuss KpeMHus B mnpupome. OOmue mnpeactaBieHus 00
okcuzae kpemHus (IV) um xkpemuueBoi kucnore. CHIMKAThl, UX UCIOJIb30BAHKUE B
ObITY, B MPOMBINIJICHHOCTH. BakHeilline cTpouTeabHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, LIEMEHT, OeToH, jkene300eToH. [Ipobiaembl 6e30MacHOrO MCIOIB30BAaHUS
CTPOUTENIbHBIX MaTepPUAIOB B TOBCETHEBHOM JKU3HH.

Xumuueckuit IKcnepumenm:

M3y4YeHHE 00pa30B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJIIHOW KHCIOTHI,
IPOBEJCHUE KAaYECTBEHHBIX PEAKIMM HA XJIOPHUA-UOHBI U HAOIIONECHNUE MPU3HAKOB
UX TPOTEKaHUs, OMBITHI, OTpaxkarolue (U3MUecKue M XUMHUYECKHE CBOMCTBA
raJlOTeHOB M HMX COEIMHEHUW (BO3MOYKHO WCIIOJIIb30BAaHUE BHIEOMATEPUAIIOB),
O3HAKOMJIEHHE C oOpa3naMu XJIOpUI0B (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpasuamMu ceppl M €€  COCIMHEHUSAMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUANOB), HaOltOAeHUE Ipolecca oOyIIMBaHMs caxapa Mof JeHCTBHEM
KOHLUECHTPUPOBAHHONW CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHUYECKUX CBOKCTB
pa30aBIEHHON CEpHOM KHCJIOTHI, NPOBEICHUE KAYeCTBEHHOM peakiuu Ha
cynb(atnoH u HaOMIOAEHWE TMpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C
dusznueckuMu cBoWcTBaMHM a3oTa, (ochopa U HUX COEAMHEHHH (BO3MOXKHO
MCIIOJIb30BAaHUE  BUJEOMATEpPUANOB), 0Opa3laMu a30THBIX ©  (PochHOpHBIX
yaoOpeHuil, TmoydyeHue, coOUpaHue, paclo3HABAHUE U UM3YYCHUE CBOMCTB
aMMHaKa, MpoBeJIeHUEe KaUYeCTBEHHBIX peaklUuil Ha HOH aMMOHUS U (ocdar-uoH u
U3yYECHHE IMPU3HAKOB MX MPOTEKAaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOU
a30THOM KHUCJIOTBI € MeApI0 (BO3BMOXXHO HCIOJIb30BAHUE BHUAEOMATEPUAIOB),
M3y4YeHUE MOJENe KPHUCTANIMYECKUX pPEemETOK anMasa, rpadura, QymiepeHa,
O3HAaKOMJICHHE €  TIpolleccOM  aAcopOLMH  pacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIIIEM W YCTPOMCTBOM MPOTHBOIa3a, MOJyuyeHUe, coOHpaHue,
pacno3HaBaHWE€ M  M3yYEHHME CBOMCTB  YIJIEKUCIOIO Trasza, MpOBEIAEHUE
KaueCTBEHHBIX peaklUii Ha KapOOHAT U CHJIMKAT-UOHBI U M3yY€HUE MPU3HAKOB UX
IIPOTEKAHMS, O3HAKOMJIEHHE C NPOAYKUMEH CHJIMKAaTHOW MPOMBIILIEHHOCTH,



PCHICHUC SKCIICPUMCHTAJIBHBIX 3aiaad 110 TEMC «Baxneinime HeMeTalJabl U HUX
COCOHUHCHMUA.

MeTa/ibl U X COCAMHECHUHA

OO6mast XxapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxenus B llepuogmdeckon cucreme xumuyeckux osnemeHto /[l H.
MenneneeBa u ctpoeHus atoMoB. CTpoeHue meTauioB. Metamnueckas CBsI3b U
METAJIMYECKAss  KPUCTAJUIMYECKAass  pelIETKa.  ODIEKTPOXUMUYECKUWA  psif
HanpspkeHui MetaisioB. dusnyeckne U XuMUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl mody4deHuss MeTauioB. [loHsATHE O KOppO3WM METaUIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTajdb, YYTyH, AIOPATIOMHUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIILJICHHOCTH.

[[lenounble MeTaibl: nojokeHue B [leproanyueckoil CUCTEME XMMUYECKHUX
anemenToB . M. MeHneneeBa, CTpOCHHE MX arOMOB, HaXOXXJAEHUE B IPUPOJIE.
dusznueckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U
TUAPOKCUABI HaTpusd MW Kanus. [IpuMeHeHHe WIeNOYHBIX METalIOB U HUX
COCIMHECHUM.

[[lenoyHo3eMeNbHBIE METAUIBl MAarHuii W KaJdbLUUM: IIOJIOKEHUE B
[Iepunoanueckon cucreme xumuueckux vemeHtoB [[. . Menneneesa, crpoeHue
HX aTOMOB, HaXOXJICHHUE B Ipupoie. PU3NYECKNE U XUMUYECKUE CBOMCTBA MATHUS
U Kajaplusd. BaxHeimmue coeauHeHUs] Kaiublus (OKCHUI, THIAPOKCHUI, COJIH).
XKécTrkocTh BOMIBI M CIOCOOBI €€ YCTPaHEHHUS.

AsroMuHUN: TIo10)keHue B [lepnonndeckor cucteMe XUMUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa, CTpO€HME aroMa, HaxOXKIAeHHWE B mpupone. Puzndeckue u
XUMUYECKHE CBOMCTBA aIFOMUHUS. AM(OTEpHBIE CBOMCTBAa OKCHA U THAPOKCUIA
AJTIOMHUHUSL.

Keneso: monoxenue B [lepuoanyeckoid cucreMe XMMHYECKUX AJIEMEHTOB /I,
N. MenneneeBa, CTpoeHUME aroMa, HaxOXIACHHWE B Ipupone. Pusmueckue u
XUMHYECKHE CBOMCTBA *kenne3a. OKCH b, THAPOKCUIBI U conn kernesa (I1) u xenesa
(IIT), wux cocraB, CBOWCTBA U TMOJy4YeHUE. XUMUYECKUIl IKCHEPUMEHM:
O3HAaKOMJIEHHE ¢ 00pa3laMi METAJUIOB U CIUIABOB, UX (PU3MUECKUMH CBOMCTBaMH,
U3YYCHHE PE3yJIbTaTOB KOPPO3HH METAUIOB  (BO3MOXKHO  HCIOJIb30BAHHE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCHA KallblUS U HATPHS C
BOJIOM (BO3MOXXHO HCIIOJIb30BaHUE BHJICOMATEPUATIOB), HCCIEIOBAHUE CBOWCTB
KECTKOM  BOJBI, Tpollecca TOPEHHS Kejleza B KUCIOpoae  (BO3MOXKHO
WCIOJIb30BAHUE  BHJIEOMATEpPUAIOB), IMPU3HAKOB MPOTEKAHUS Ka4€CTBEHHBIX
peaKkiMii Ha MOHBI: MarHus, KaJbIUs, aJIOMHHUS, ITMHKA, kene3a (II) u xenesa
(II1), megu (II), HaOnromeHMe M OMMCAHUE MPOIECCOB OKPALIMBAHUA IUIAMEHU



MOHAMU HATPUS, KW U KAJIbIUS (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPHAIIOB),
ucclieloBaHne aM(OTEPHBIX CBOMCTB THAPOKCHIA AQIIOMUHHS M THUIAPOKCHIA
IIMHKA, pEIICHHEe IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeIe MeTautbl 1 uX
COCTUHCHUSD.

XuMus ¥ OKpPYKaK0IIasi cpeaa

BemiectBa u Mmarepuanbl B MOBCEIHEBHOW >KU3HHM 4elOBeKa. besomacHoe
MCIIONIb30BAaHKME BEIIECTB M XMMHUYECKHX peakunuil B ObITy. [lepBas momornip npu
XUMHAYECKUX 0XKOTaX U OTPABIICHHUSIX.

XUMHYECKOe 3arps3HEHHe OKpYXKaromled cpeabl (MpeaeibHas JOImycTuMast
KOHIIEHTpaIus BemecTs, nanee — [1/1K). Ponb Xumun B perieHu# 3KOJIIOTHYECKUX
npobiem.

XumuuecKkuit IKCnepumenm:

U3y4yeHue 00pa3loB MaTepuasoB (CTEKIO, CIJIAaBbl METAJIIIOB, TOJTUMEPHBIE
MaTepHAJIbI).

Mesicnpedmemmnuie céazu

Peanmnszannst mMexnpenMETHBIX CBSI3€M NpH HM3yYEHUMM XMMHUUM B 9 Kiacce
OCYIIECTBIIIETCS 4YEpe3 HCHOJIb30BaHME KaK OOLIUX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATHN, SBIIIOLIMXCS CUCTEMHBIMU JUISL OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO [IUKJIA.

OO1iue ecTecTBEHHO-HAay4YHbIE TMOHATHA: Hay4HbId (DaKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHajlu3, CHUHTE3, KiIaccupuKauus, MEepUOAUYHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHUE, HU3MEpPEHUE, MOJEb, SBICHUE, ITAPHUKOBBIN
s ekT, TeXHOJIOTHS, MAaTEPUATIBI.

duznka: Marepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/, U30TOIIbI,
PaANMOAKTUBHOCT, MOJIEKYIIa, ANEKTPUYECKUN 3aps, MPOBOAHUKH,
MOJIYIPOBOAHUKHU, JAMDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHUE BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIUINYECKAS
pelérka, CIuiaBbl, (PU3NUYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMHYECKOE
MPOCTPAHCTBO, TJIaHETHI, 3837161, CONHIIE.

buonorus: ¢orocunTes, avixanue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yI00peHusl, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIIbL, TOPHBIE TOPO/IbI, MOJE3HBIE
HCKOIIa€MBbI€, TOTUINBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHS TMPOTPAMMBI  OCHOBHOTO  OOIIETO
o0Opa3oBaHMsA JOCTHUTalOTCS B XOA€ OOyuYeHHs XHMHU B €IUHCTBE Y4YEOHOU H
BOCITUTATEILHON JEATEILHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUICKIMHU
COLMOKYJABTYPHBIMA W JIYXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSMHU, NPUHSATHIMU B
o0miecTBe MNpaBUJIaMH W HOPMAaMH IMOBEJACHHS M CHOCOOCTBYIOT MpoOIeccam
CaMOIIO3HAHNUS, CAMOPA3BUTHUS U COLMATIN3AMH 00yJaroIUXCs.

JInyHOCTHBIE ~ pe3yNnbTaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCSI CUCTEMOM  TMO3UTHUBHBIX IICHHOCTHBIX OpHEHTAllMi U
paciMpeHne OmnbITa ASSITEIHOCTH Ha €€ OCHOBE, B TOM UHCJIE€ B YACTH:

1) narpuMoTM4YecKOoro BOCHMTAHMS: IICHHOCTHOTO  OTHOILICHUS K
OT€UYECTBEHHOMY  KYJIBTYPHOMY, WCTOPUYECKOMY U HAy4YHOMY HaCJIEIUIO,
MMOHMMAHMSl 3HAYEHUS XUMUYECKOW HAyKW B KU3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHON MH(OpMaLUe O MepeoBbIX TOCTUKECHUIX U
OTKPBITUAX MUPOBOW M OTCUECTBCHHOM XWMHHU, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTpOHCTBE MHUpPa M OOIIECTBA; 2) TPAKAAHCKOT0 BOCITUTAHMSI:

MPEACTABICHUS O COLMAJBbHBIX HOPMax M TMPABWIAX MEXKIMYHOCTHBIX
OTHOILICHUN B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIIEIOBATEILCKON, TBOPUECKOM W APYrHX  BHJAX
NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOH JEATEIBHOCTH IIPH
BBITIOJIHEHUU Y4YEOHBIX, TTO3HABATEIbHBIX 3a/1a4, BBINOTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUH YYCOHBIX MPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHUIO
U B3aUMOIIOMOIIM B TIPOIECCEe JTOM Yy4yeOHOH ACATEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIOBEACHHWE W TIOCTYNIKM CBOMX TOBAPUIIEH C MO3UIUU
HPABCTBEHHBIX Y MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;
3) HEeHHOCTHM HAYYHOI0 TO3HAHWUS: MHPOBO33PEHUYECCKHUE TMPEACTABICHUS O
BEIIECTBE W XUMHYECKOM PEAKIHUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKW M COCTABIISIIOIIME OCHOBY JJIsi IOHUMAHUS CYIIHOCTH HAy4YHOU
KapTUHBl MHpA, NPEJICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS
NPUPOJIBI, B3aMMOCBS3SIX YEJIOBEKA C IPUPOJHOU CPEAOM, O POJIM XUMHHU B
MO3HAHWUH ATUX 3aKOHOMEPHOCTEW; TMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA
MOJIyYEHHWE HOBBIX 3HAHUM 1O XHUMHH, HEOOXOAUMBIE JiI OOBSICHEHUS
HaOJIOIaeMBbIX TIPOIIECCOB W SIBJICHUM, TO3HABaTeIbHOM, WHOOPMAIMOHHONW U
YUTATENIbCKON KYyJIBTYPHl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIHHOU pPabOTHI C



y4eOHBIMU TEKCTaMH, CIPABOYHON JHUTEPATypoOl, JOCTYIHBIMH TEXHUYECKUMU
cpeacTBaMu MHGOPMAIIMOHHBIX TEXHOJOTHI; MHTEpEC K OOyYEHUIO M MO3HAHHIO,
J0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpPa30BaHUIO, MPOEKTHON
U UCCJIeIOBATENIbCKON AESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U
ypoBHs 00y4YeHUS B HadbHEHIIIEM;

4) popmupoBaHus KyJbTypPbl 310POBbSi: OCOZHAHUE LICHHOCTH KU3HH,
OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pOBbIO, YCTAHOBKH Ha 3/J0POBBIN 00pa3
KU3HU, 0CO3HAHUE MOCIEACTBUN U HEMPUATUE BPEIHBIX MPUBBIUEK (YIOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHHs ), HEOOXOUMOCTH coOIIOIeHUS MpaBuUI
0€3011aCHOCTH npu  oOpallleHuu ¢ XMMUYECKUMHM BELLIECTBAMU B OBITY
Y PEaJIbHOM KU3HH; S) TPYA0BOr0 BOCIIUTAHMSA: UHTEPEC K TPAKTUIECKOMY
U3yUYeHUIo Mpodeccuii U Tpyaa pa3IudHOro posa,
YBaXEHUE K TPYAy U pe3ylbraTaM TpPYAOBOW JAESITEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHUS MPEAMETHbIX 3HAHUH IO XHWMHUHU, OCO3HAHHBIA BBHIOOD
UHIMBHUIYaJIbHOM TPAeKTOPUH MPOJOLKEHU 00pa30BaHMsl ¢ yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XUMHH, OOLIECTBEHHBIX MHTEPECOB U NOTPEOHOCTE,
YCHEMIHOW MPO(EeCCUOHANIBHON AECSITENIBHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJallTUPOBAThCS B MPOGECCHOHANBHON cpene; 6) IK0JI0rm4eckoro
BOCIIMTAHUSA: DKOJIOTMYECKHU L€J1€CO00pa3HOe OTHOLIEHHE K TMPUPOAE Kak
MCTOYHUKY >KM3HU Ha 3eMmile, OCHOBE €€ CYIIeCTBOBaHUS, NOHUMAaHUE LIEHHOCTH
3I0pOBOTO M 0Oe30macHoro o6Opa3a KU3HM, OTBETCTBEHHOE OTHOILICHHE K
COOCTBEHHOMY (PU3UYECKOMY M ICUXUYECKOMY 370POBBIO, OCO3HAHHUE LIEHHOCTHU
coOofeHHsI IpaBUJl 6€30MacHOr0 MOBEIEHUS MPU padoTe C BEIIECTBAMHU, a TAKXKE
B CUTYallUAX, YTPOXKAIOIINX 3J0POBbIO U dU3HU JIIOEH; CIIOCOOHOCTH MPUMEHSITh
3HAHUS, TOJydyaeMble MPU M3YYEHUM XUMHH, IJIs pElIeHUs 3a/1ad, CBSI3aHHBIX C
OKpYKaroIllled IPUPOAHON CpPENOW, JId TIOBBIIIEHHUS YPOBHS 3SKOJIOTHUYECKOU
KyJIbTYpbl, OCO3HaHHUs MIOOATBHOTO XapaKTepa SKOJOTHYECKUX MpoOIeM U MyTen
UX PELIEHUs MOCPEACTBOM METOIOB XUMHUH, HKOJIOTUYECKOTO MBILIICHUS, YMEHHUS
PYKOBOJCTBOBATbCSI MM B IO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW WM COLMAJIBHOU
IPAKTHKE.
METANPEAMETHBIE PE3VYJIBTATBI
B cocraBe MeTanpeaIMETHBIX pPE3YIbTaTOB BBIACISAIOT 3HAUYMMBIE  JUIS
(dopMupoBaHUS MUPOBO33pEHUs OOLIEHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHIIHII,
runoresa, (HakT, cucTeMa, NpPOLEcC, OSKCHEPUMEHT U ApPYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax M TMO3BOJIAIOT Ha
OCHOBE 3HAHMUU W3 ITUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHOM
Hay4YHOM KapTHHE MUpA, U YHUBEpCAJIbHbIE ydeOHbIe eHCTBUS (TI03HABATENbHBIE,
KOMMYHUKATUBHbBIC, PETYISITUBHBIE), KOTOpblE OOecrneunBaroT (QOpMUPOBAHHE



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYUIECTBIICHUIO Y4eOHOM
JIEATEIILHOCTH.

ITo3naBarTe/ibHbIE YHUBeEpPCcAJbHbIE yueOHbIe JeiicTBUS ba3oBbie

JorunyeckKue AeMcTBUS:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUSI TIPU OCBOCHUHU
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX TMOHATHHI (BBIICTSATh UX XapaKTEPHbIC
MPU3HAKK, YCTAHABJIUBATh B3aUMOCBS3b C JPYTMMHU TOHSTUSIMH), HCIOJIb30BATh
MOHSATHUS JIJIs1 OOBSICHEHUS OTJICIbHBIX (DaKTOB U SBJICHHH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JUIS KIacCH(PUKAIMM XUMHUYECKUX BEIIECTB M XHMHYECKHX PEaKIIUi,
YCTaHABJIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMU HW3Y4YEHUS,
CTPOUTH JIOTUYECKUE PACCYKJICHUSI (MHAYKTUBHBIC, JIETyKTUBHBIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI U 3aKJIFOYEHUSI; YMEHHUE IPUMEHATH B MPOLIECCE MO3HAHUS MOHATUSA
(mpenMeTHBIE W METampeAMETHBIE), CHUMBOJUYECKUE (3HAKOBBIE) MOJIENH,
HCTIOJb3yEMbIE B XUMHH, IPEOoOpa3OBBIBaTh LIMPOKO MNPUMEHSEMBbIE B XUMUU
MOJICJIbHBIC TIPEACTABICHUS] — XMMHUYSCKUH 3HAK (CHMBOJI AJIEMEHTA), XUMUYECKast
dbopMyna W ypaBHCHHME XUMHUYECKOM pEaKUMH — TIPU pelieHud Yy4ueOHo-
MO3HABATEJBHBIX 3a]1a4, C YYETOM 3TUX MOJECIBHBIX MPEICTABICHUN BBISBISATH U
XapaKTEepU30BaTh CYIICCTBEHHBIC MPU3HAKU HM3YYAE€MbIX OOBEKTOB — XMMHUYECKUX
BEIIIECTB U XMMHUYCCKUX PEaKIIUU, BBISBIATH OOIIHNE 3aKOHOMEPHOCTH, IPUINHHO-
CJICJICTBEHHBIC CBA3U U IPOTUBOPEUYHUS B U3yYAEMbBIX ITPOLIECCAX U SBJICHUSIX.

ba3oBble uccienoBare/ibCKue AeiCTBUSA:

YMEHHUE HWCTOIb30BaTh TMOCTABICHHBIC BOMPOCH B KadyeCTBE WHCTPYMCHTA
MO3HAHMS, a TAK)KEe B KAYECTBE OCHOBBI JIJIs1 (POPMUPOBAHMS THIIOTE3BI TI0 MPOBEPKE
MPaBUJIBHOCTH  BBICKA3bIBACMBIX  CYXKJICHHWH; TPUOOPETEHHE  OIbITa  II0
MJJAHUPOBAHUIO, OpPraHW3aM W TIPOBEICHUIO YUYCHHUYECKHUX OKCIICPUMEHTOB,
yMEHHE HaOIoMaTh 3a XOJOM IPOIECCa, CaMOCTOATEILHO MPOTHO3HUPOBATH €T0
pe3ynbTrar, GopMyIupOBaTh 0OOOIIEHUS M BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
OTIbITa, HMCCJEAOBAHUSA, COCTABIATH OTYET O TMpojellaHHOW pabote. Pabora ¢
uHopManmen:

yMEHHE BBIOMpATh, aHAJIM3UPOBATh M HHTEPIIPETUPOBATH HH(GOPMAITHIO
Pa3IUYHBIX BHJIOB M (OPM MPEACTABICHUS, TOJyIaeMyl0 U3 Pa3HbIX HCTOYHHUKOB
(HaygHO-TIOMYJISIpHAS ~ JIMTEpaTypa XHUMHYECKOTO COJEp)KaHHUs, CIPABOYHBIC
nmocobust, pecypcbl HMHTepHETa), KPUTHUUECKH OIICHUBATh MPOTHBOPEUYUBYIO H
HEJI0OCTOBEPHYIO HH(POpMAIIHIO;

YMEHHUE MPUMEHATH Pa3IMYHBIE METOABI U 3aMPOCHl MPHU TMOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX IS BBITOJTHCHHUS
y4eOHBIX W TO3HABATEIBHBIX 3aJ1ad OMPEACIEHHOTO TUIIA, IPUOOPETCHHUE ONbITA B
007acTH  WCMOJIb30BaHUSA  HWH(POPMAITMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,



OBJIaJICHUE KYJIbTYPOW aKTUBHOIO MCIOJIb30BAaHUS PA3JIUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (OpMy IMpencTaBieHus] nHOOpPMaLUU U
WUIFOCTPUPOBATh pElIaEMble 3aJaud  HECIOXKHBIMM CXEMaMH, JHarpaMMamu,
apyrumu  Gopmamu Tpadukd M UX KOMOMHALMSIMH; YMEHHE HCIOIb30BaTh M
aHAJIM3UpOBaTh B IMpOIECCEe Y4YEOHOM H HCCIENOBAaTENbCKONW AESTEIbHOCTH
MH(GOPMAITUIO O BIUSHUU MPOMBIIUIEHHOCTH, CETLCKOTO XO3HUCTBA M TPaHCHIOPTa
Ha COCTOSTHUE OKPYKAKOLIEH MPUPOTHON CPEMBI.

KoMMyHuKaTHBHBIE YHHBepCaJbHbIe Y4eOHbIe NeCTBHSA:

YMEHHUS 3a/JaBaThb BOIPOCHI (B XoJe nuaiora W (Wiu) JUCKYCCHHM) TIO
CyLIECTBYy  OOCyXkmaemMoil  TeMbl, (OPMYIHUPOBaTb CBOM  MPEAJIOKECHUS
OTHOCUTEIBHO BBINIOJMHEHUS NPEMIOKEHHON 3alayd; YMEHUS MPEICTABISAThH
MOJIyYEHHBIE PE3YAbTAaThl IO3HABATEIBHON E€ATEIbHOCTH B YCTHBIX U TUCbMEHHBIX
TEKCTax; JeJlaTb MPE3ECHTALUMI0 pEe3YJbTAaTOB  BBIIOJHEHHUS XUMHUYECKOTO
AKCIEpUMEHTa (J1abOpaTOPHOIO OMbITA, JJAOOPATOPHOI pabOThl MO HCCIEIOBAHUIO
CBOMCTB BEUIECTB, YYEOHOrO MPOEKTA); YMEHUS YYEOHOIO COTPYIHHYECTBA CO
CBEPCTHUKaMH B  COBMECTHOM  [O3HABaT€JIbHOM W  MCCIENOBATEIbCKON
JESTEIbBHOCTH NPHU PEUICHUH BO3HUKAIOLIUX MPOOJeM Ha OCHOBE yuyéTa 0OLIuX
MHTEPECOB U COITIACOBaHUS MO3ULUH (00CYXIE€HUs, OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMbDY, KOOPAHMHALIMS COBMECTHBIX JEHCTBHUW, ONpPENEICHUE KPUTEPHUEB IIO
OLICHKE KaueCTBa BBIMOJIHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHBIC YUeOHbIC 1eliCTBUA:

YMEHHUE CaMOCTOATEIILHO ONPEAEIIATH LEIHU ACSITEIBHOCTH, IIJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBaTb U TMPU HEOOXOAMMOCTU KOPPEKTHPOBATH CBOIO
NesATEeNbHOCTh, BBIOMpaTh Hanbosnee 3(pPeKTUBHbIE CIOCOOBI pelIeHNs YYEOHbIX U
MO3HABATEIBHBIX 337a4, CaMOCTOSTENBHO COCTABIATh WM KOPPEKTUPOBAThH
MPEUIOKEHHBIN  AJITOPUTM  JIEMCTBUM NPU  BBIINOJHEHUU 33aJaHUA C YYETOM
MOJYYEHHUS] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEaKIMsIX,
OLICHMBATHh COOTBETCTBUE NOJIYYEHHOTO peE3yJbTaTa 3asBICHHOM LEIH, yYMEHUE
MCIIOJIb30BATh U aHAJM3UPOBATh KOHTEKCTHI, MPEAJIaraéMble B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJ/IBTATbBI

B coctaBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOEHUIO 0053aTeIbHOTO
COJIEp>KaHMsI, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM pabouell Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMHCS HayuHble 3HAHUS, YMEHHUS U CIIOCOOBI
neucTBull, crneruduueckue JUIl  MPEIMETHOM 00jacTh  «XUMHS», BHJbI
NEATEIbHOCTH MO  TOJYYEHHID HOBOTO  3HAHUS, €ro HMHTEpIpEeTaluH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUX.

K xoniy oOyueHus B 8 kjacce nmpeaMeTHbIE pe3y/ibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y OOYJAIOIITUXCS YMEHUI:



pacKpbIBaTb CMBICJ OCHOBHBIX XMMHYECKUX IOHSATHN: aTOM, MOJIEKYIa,
XUMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIIHAA U HEOAHOPOHAsS), BAJIECHTHOCTh, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJISIpHAss Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast A0Sl XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIM 00BEM,
OKCHJl, KHCIIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, KiacCuPukanus peakuuid: peakiuu
COCAMHEHUs, PEAKUUU PA3JIOKECHUS, PEAKIUU 3aMEUICHUs, pEeaKuuu
oOMeHa, 9K30- U HHAOTEPMUUECKUE PEaKINU, TETIOBONH dPPEKT peakinH,
AJIPO aToMa, JCKTPOHHBIN CIIOW aToMa, aTOMHas OpOuTalb, pagluyc aToma,
XUMHUYECKasl CBSA3b, MOJSPHAS W HEMOJISPHAs KOBAJICHTHAs CBSI3b, NOHHAS
CBA3b, WOH, KaTMOH, AaHWOH, pacTBOpP, MaccoBas JOJS BEIIECTBA
(TIpolieHTHAsl KOHIIEHTpalKsi) B paCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHMX IIOHATHH H
MIPUMEHSTDH 3TU MOHSITHS MPU ONUCAHUHU BEUIECTB U UX MPEBPALLEHU;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIA COCTaBI€HUS (POpMys
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINIA;

OTIpENENATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb  OKHUCIEHUS  3JEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAAJIEKHOCTh BEUIECTB K OMNpPEACIEHHOMY KJIACCy COEIMHEHHH I10
dbopMynaM, BUJ XUMHYECKOW CBsI3W (KOBAJICHTHAasT M HOHHAasA) B
HEOPraHUYECKUX COCIMHEHHUSIX;

packpeiBath cmbichn llepuogmueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBaTh ITOHUMAHUE [EPUOINYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKHUX 3JIEMEHTOB OT MX mojoxkeHus B Ileprnonnueckoil cucreme,
3aKOHOB  COXPAHEHMsS MacChl  BEUIECTB, IOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTraapo;

ONHUCHIBaTh M XapakTepusoBarh TaOnuuHyro ¢opmy Ilepuonnueckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pa3inyarb TOHATHUS  «IJIaBHAs
noarpynna (A-rpynna)» u «mnobouHas noarpynmna (b-rpynna)», Maneie u
OonbllIMe MEpPHOAbl, COOTHOCHTH O0O3HAYeHHs, KOTOpblE MMEIOTCS B
tabmune «llepuogudeckas cucrema xumudeckux d3memerToB JI. U
MengeneeBay C UHUCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsij siApa, OOIIee YUCIIO AIEKTPOHOB
Y pacnpeaeeHue UX M0 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIUPOBATh XUMUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakluu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B pEaKIUU
BEIIIECTB, M0 TEIUIOBOMY YD PeKTy);



XapakTepHu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHUE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, NOATBEPKIas ONMCAHUE IPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHUM COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM IIPOTEKAHMS XUMHMYECKHX IIPEBPALLICHUN B
pa3JIMYHBIX YCIIOBUX;

BBIYMCIISATh OTHOCHTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACCHI BELIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO 3JeMeHTa Mo ¢GopMylne COCTUHEHHUS,
MacCOBYIO JOJII0 BEIIECTBA B pPacTBOpE, MPOBOAUTH PACUYETHl IO
YPAaBHEHUIO XUMHUYECKOU PEaKIUU;

IPUMEHSITh OCHOBHBIE OINEPALMA MBICIUTEIBHON JESTEIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 00OOIIECHUE, CUCTEeMaTH3alrio, KJIaCCHU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3€H — JJIsl M3y4YECHUS CBOMCTB
BEIIECTB M XUMUYECKUX PEAKIUNA, €CTECTBEHHO-HAyYHbIE METO/IbI
No3HaHUsA — HAOJIONEHWE, W3MEpEHHEe, MOJEIUPOBAHUE, IKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

CIENOBaTh  MpaBWiIaM  NOJIb30BAHUA  XUMHYECKOM  TOCYIOM |
nabopaTopHbIM 00OpYIOBaHHMEM, a TaKkKe IMpaBujaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
Ja00paTOPHBIX XUMUUYECKUX OIBITOB IO TOJYYEHUIO U COOUPaHUIO
razoo0pa3HbIX BeIIECTB (BOJAOpOAA W KHUCIOpOAA), IPUTOTOBICHUIO
PAacCTBOPOB C OMNPEAECIEHHOM MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAWTh  XWMHYECKHE  SKCHEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IIEIO0UEH U KUCJIOT C MOMOIIbI WHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U JIPYTHUE).

K xoniry oOyuenus B 9 kjacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y OOYHAIOIIUXCS YMEHUI:

PacKpbIBaThb CMBICJ OCHOBHBIX XHMMHUYECKMX MOHSATHM: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, AHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE€ BEIIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHD
OKHUCJICHUS, XUMUYECKasl peakilus, XUMUUECKas CBA3b, TEIUIOBOU A ekt
peakiuu, MOJb, MOJSPHBIA  O0BbEM,  PACTBOp,  AIEKTPOIMUTHI,
HEJJICKTPOJIUTBI, JJIEKTPOJIUTHYECKA IUCCOLMALMSA, PEAKIUU HOHHOIO
oOMeHa, Karajlu3arop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W
HEOOpaTUMbIC PEaKIUU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENIb,  BOCCTAHOBUTEIIb,  OKHCIEHWE U  BOCCTAaHOBIICHHUE,
ajoTponus, aMm(pOTEepHOCTb, XUMHUUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAS,



METaJUIMYECKasi), KpUCTAJUIMYECKass PEmETKa, KOpPpOo3usi METaslioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaAKIUU, TMPEAETbHO JOMyCTHUMAas
xoHueHTpanus [1/IK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH ATU NOHATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAICHUN;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHUS (Qopmyi
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINIA;

ONPENICNIATh BAJIEHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PpAa3IMYHOIO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIAcCy COEIMHEHHH Mo QopmysiaMm, BUA XUMUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAUIMYECKasd) B HEOPraHMYECKUX
COEIMHEHHUSX, 3aps] MOHA MO0 XUMHUYECKOW (hopmylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX COCIUHEHUH, THUIl KPUCTAILINYECKON
PEETKN KOHKPETHOTO BELIECTBA;

packpeiBath cmbichn llepuogmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBAaTh U XapaKTEPU30BaTh
Tabnuunyo ¢opmy Ilepuonuueckoil CUCTEMBI XMMHUUYECKUX 3JIEMEHTOB:
paznuyarh MOHATUA «IWlaBHasg mnoarpymnmna (A-rpynma)» U «mnoOoyHas
noarpynna (b-rpynma)», maible W OOJBIIME TMEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOpbIE UMEIOTCS B NEpUOAMYECKOW Tabmuume, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHMS  aTOMOB  XHMHYECKHUX
AJMIEMEHTOB (COCTaB W 3apsl sjpa, oOOIIee 4YUCIO DJIEKTPOHOB U
pacrpeiesieHue HMX T0 JJIEKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOICTB 3JIEMEHTOB U MX COCIMHECHUHN B
Ipeiesiax MaJlblX NEPUOI0B U MIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATH XUMHUYECKUE DJIEMEHThI, HEOPTraHMYECKHE BEIIECTBa,
XUMUYECKUE peakiuu (10 YHUCIy U COCTaBy Y4YacCTBYIOIIUX B pEaKIUU
BEILIECTB, MO TEMJIOBOMY 3(PdeKTy, T0 U3MEHEHUIO CTENEHEW OKHUCIICHUs
XUMUUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME U CHEIUPUISCKUEC XUMUUYECKHE
CBOMCTBAa MPOCTBIX MW CJOXKHBIX BEIIECTB, MOATBEPKIasl OIMKHCAHUE
npuMepaMd MOJICKYJSPHBIX U HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIUX
XAMHWYECKUX PEAKIIUN;

COCTaBJISTh ypPAaBHEHUS AJNEKTPOIMTHUECKOM JTUCCOLMAIIMM  KHUCIIOT,
LEJI0YEU U COJIEH, MOJHBIE U COKPAIEHHBIC YPABHEHUS PEAKLIU NOHHOTO
oOMeHa, ypaBHEHHUs peaKiiil, TOATBEPKIAOIINUX CYyIIECTBOBAHUE
TE€HETUYECKOM CBSI3U MEXKY BEILIECTBAMHU PA3JIMYHbBIX KIIACCOB;



PacKphIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca 3THX PEaKIni;
IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSA,
BO3MOXXHOCTH TIPOTEKAHHWSI XUMHUYECKHX TMPEBPAIMECHUNA B Pa3IAYHBIX
YCIIOBHSIX;

BBIUMCIISITH OTHOCUTEIHHYIO MOJICKYIISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO »3JeMEeHTa Mo ¢opMylne COCTUHEHHUS,
MacCcoOBYIO [ONII0 BEIIECTBAa B PACTBOPE, MPOBOAUTH PACUYEThl IO
YPaBHEHHUIO XMMHYECKOUN peaKInu;

cOOIONaTh MpaBuIIa MOIh30BAHHUS XUMUYECKON MOCYNOH U 1a00paTOpHBIM
o0opylaoBaHMEM, a TakkKe IMpaBWia OOpalleHus C BEUIECTBAMHU B
COOTBETCTBHUM C WHCTPYKIIMSMH TI0 BBITIOJIHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB IO TIONYYEHHUIO U COOMPAHHIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa M YIJTIEKUCIIOTO rasa);

MPOBOJAUTL  PEAKIMH, TOATBEPKIAIOMINEC  KAUYCCTBCHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOPHUA-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cuiukar-, cyabdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpaxX HEOPTAaHUUYECKUX BEIICCTR;

MIPUMEHATH OCHOBHBIE OIEPAIIMU MBICIUTEIBHON JACATEIBHOCTU — aHAIMU3
U CHHTE3, CpaBHECHHE, OO0OOIIEHHE, CHUCTEMaTH3allii0, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBA3€d — JIJI1 U3YyYEHHsS CBOWCTB BEILECTB U
XUMUYECKUX PEAKIUN, €CTeCTBEHHO-HAyYHbIE METOJbl TMO3HAHUA —
HaONIOICHHE, W3MEpPEHHEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peallbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

Ne

HanmeHnoBaHue pa3xejioB u

Koaun4yecTBO 4acoB

DJIeKTpOHHbIe (LM (ppPOBHIE)

n/n TeM IPOrpaMMbl Beero KonTpoabHble IIpakTnyeckue o0pa3oBare/ibHbIE pecypchl
padoTbl padoTbI
Pa3nen 1. [lepBoHauajibHbIe XUMHYECKHE MOHATHS
Xumuss — BakHas 00J1acTh bubaunoreka [IOK
€CTEeCTBO3HAHUS u https://lesson.edu.ru/04/08
1.1 MPaKTUYECKOMN JCSITCIBHOCTH S 2
YeJIoBeKa
bu6muoreka [IOK
1.2 Bemecrsa n xumMpreckue 15 1 https://lesson.edu.ru/04/08
peaxkuuu
Hroro no pazneny 20

Pa3nen 2. Baskneiimume npeacTaBuTe/ I HEOPraHUYeCKUX BelleCcTB

but6moreka [IOK
2.1 Bosyx. Kucnopon. Iousrue 6 https://lesson.edu.ru/04/08
00 oxcumax
bubmnoreka [IOK
22 Bonopon.Ionstue 0 8 1 https://lesson.edu.ru/04/08

KHUCJIOTax U COJIAX



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

bubanoreka [IOK
23 Bozna. Pactsopbt. [lomstue 06 5 1 1 https://lesson.edu.ru/04/08
OCHOBaHHUSX
OCHOBHBIE KJIACCHI bu6moreka [IOK
2.4 HEOPraHMYECKUX 11 1 1 https://lesson.edu.ru/04/08
COEIUHEHUN
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuogudeckas cucreMa xumudeckux 3j1eMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.

Xumuyeckasi cBa3b. OKHCINTEILHO-BOCCTAHOBHTEIbHDBIE pPe€aknuu

[Tepunonnueckuit 3aKOH Hu bubaunoreka [IOK
[Tepuoguyeckas cucrema https://lesson.edu.ru/04/08
3.1 XUMHYECKHX JIEMEHTOB /. 7

N. Menpene-eBa. Ctpoenue aroma

XHUMHUYECKas CBA3b. bu6muoreka [IOK
OKHCIUTETFHOBOCCTAHOBUTEIIHHEIC https://lesson.edu.ru/04/08
3.2 peaKIHn 8 1
bu6moreka LIOK
Hroro no pasaeny 15 https://lesson.edu.ru/04/08

PesepBHOE Bpems 3



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
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IO [IPOTPAMME 68 5
9 KJIACC
KosunyecTBo yacoB JJIeKTPOHHbIE
No i/ HaumeHoBaHMe pa3iesioB U TeM (undposrie)
2 NPorpamMmbl Beero Kontpoabnbie | IlpakTuueckue obpasoBare/bHbIe
padoTsI padoThbI pecypee!
Pasjes 1. BemecTBO M1 XUMHMYECKHE peaKul
n 5 . bubanoreka [IOK
11 OBTOpPEHUE U YIIIyOJIeHHE 3HAaHUM 5 1 httos:/1 du.ru/04/09
) OCHOBHBIX pa3/IeNioB Kypca 8 kiacca ps.//lesson.cdu.ru
0 bub6moreka [IOK
1 2 CHOBHBIC SaKOHOMepHOCTI/I XUMHUYCCKHUX 4 htt //1 N d /04/09
. peakituii ps://lesson.edu.ru
DNEKTPOIUTAYECKAS TUCCOIUAIINS. bubmmoreka [IOK
1.3 X 8 1 1 https://lesson.edu.ru/04/09
MMHUYECKHUE PEAKLIUU B PACTBOPAX
Hroro no pazneny 17
Pasznen 2. HemeTasIbI 1 UX COeINHEHUS
bub6moreka [IOK
OO01mas xapaKTepUCTUKAa XUMHUECKHUX
2.1 4 1 https://lesson.edu.ru/04/09

aneMeHToB VIIA-rpynnel. ['anorenst



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09

OO01mmas XxapakTepuCcTUKa XUMHYECKIX

bubaunoreka [IOK

) anemeHnToB VIA-rpymmel. Cepa u e 6 https://lesson.edu.ru/04/09
COETMHEHUS
OOmiass ~ XapakTepUCTHKA  XUMHUYECKHX bubmuoreka [IOK
2.3 aneMeHToB VA-rpynmsl. A30T, pocdop u ux 7 https://lesson.edu.ru/04/09
COETUHEHUS
OO01as xapakTepuCcTUKa XUMHUYECKIX bubmuotexa [JOK
24 anemeHToB [VA-rpynmnel. Ymepon u 8 https://lesson.edu.ru/04/09
KPEMHUH U UX COCAMHECHUS
Hroro no pazneny 25
Paznea 3. MeraJlibl M MX COeINHEHUS
bu6muoreka [IOK
3.1 OOwre cBOHCTBA METAILIIOB 4 https://lesson.edu.ru/04/09
bubmuoreka [IOK
3.2 Bakneiiie MeTauibl U UX COCTUHEHUS 16 https://lesson.edu.ru/04/09
Hroro no paszneny 20
Pasnen 4. Xumus U OKpy:KawIas cpeaa
41 B 3 bubmoteka [JOK
. €IIECTBA U MaTepUaJIbl B )KHU3HU YEJIOBEKA https:/lesson.edu.ru/04/09
Hroro no pazneny 3



https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/09

PesepBHOE Bpemst

bubaunoreka [IOK
https://lesson.edu.ru/04/09

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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