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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha OcCHOBe (enepanbHON pabouelt MHpoOTrpamMMbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOyuyeHHs, BOCHUTAHUS U PaA3BUTUA OOYy4YAIOIIUXCSA CPEICTBAMHU Y4e€OHOTO
npeaMera, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYXUT OCHOBOW [JIsi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TI00AThHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJBTYPbI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIabIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POpMHPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOYYaroIIUXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 1O MPHUHIIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— ATOMHO--MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOUICH HAYYHOU KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buomnorus. 5—7 kinaccel» u «duznka. 7 Kiaacey.

[Ipy w3ydyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya yyeOHOro mpenMera COCTOMT B (DOPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOLIEHMM K HAyYHbIM METOJAaM I[IO3HAHMS TIPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUU TMO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHSIM KU3HU;

— HalpaBJCHHOCTh OOYy4YeHMsI Ha CHCTEMAaTHYECKOe MPHOOILECHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QyHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOIIEr0 MHUpA, MCIHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3yUYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHUM JJi1 BBIPAOOTKH 3KOJIOTHMYECKU
[eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEHUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemecTs. [lonsaTne 0 MeTonax MO3HAHWSA B XMMHMHM. UHMCTBIE BEIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, pPACTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHYECKUX (FOPEHHE CBEYH, NMPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHueE, TUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OYUCTKH MOBAPEHHOU
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. Ilpumenenue xkucinopoaa. CrocoObl



MOJIyYCHHUST KUCTopoAa B J1abopaToOpuu W TPOMBINIUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KUCIOpOoa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocroe BemectBo. Haxoxnenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HaceilieHHbIE M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanus ocHOBaHM: WIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue couen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHWE U W3YyYCHUE CBOMCTB KHUCIOpOJa, HaOJI0AeHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPeHHE), B3auMMOCHCTBHE Bojgopoaa ¢ okcugaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOJbBI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTaJUlaMH, PEAKUUid HEUTpaau3alyy, IOJy4YeHUE HEpPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJHOTO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuonuueckud 3akoH u Ilepuoguueckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3iemMeHToB. IloHsiTHe o
IpYIIAax CXOJHBIX 3JIEMEHTOB (LIEJOYHBbIE W IIEJTOYHO3EMENIbHBIE METAJIbI,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUJIPOKCHUIBL.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[lepnognueckon cucremMbl XumMudeckux 3neMmeHToB J1. Y. MenneneeBa. 1lepuonst
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [lepuoandyeckoi CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaKJaHuH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHAasl) CBSI3b.
DJIEKTPOOTPULATENBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKUCIAUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TMAPOKCHJA LMHKA C pPAacTBOpaMU KHUCIOT M WIEJIIOYEH, NMPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLINUX — NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYILIECTBIISIETCS 4Y€pe3 MCIOJIb30BAHME KakK OOIHUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalnW3, CHHTE3, Kilaccu(uKaus, TMepUoJIUIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3WYECKUEe BEIUYMUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM 3JIeMEHTOB B llepuoanueckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHe 0 rOMOTEHHBIX U IeTepOTeHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBnenue YpaBHEHHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKIMil C  HUCIOJh30BAaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBET€ TMPEJACTABICHUH 00 3JIEKTPOJIUTHYCCKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peaklMii HMOHHOro  OOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAYECTBEHHBIX pEaKkIuid Ha HOHBI, peILICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHWYECKME CBOWCTBA HA IIpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOa
U cepbl. XUMUYECKHUe CBOMCTBa cepbl. CepoBOIOPO, CTpoeHHE, (PU3UUYECKUE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJTYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cynbdar-uoH. Haxoxnenue cepbl u €€ COCIUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkrue u XMMHUECKHUE CBOMCTBA, oyueHue U npuMenenue. Conu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEIU(PUYECKHE).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aloTponHeie Moaudukamuu (ochopa, UMUECKHE U XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpoAd,  aJUIOTPOIIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B Mpupojae, (U3NYECKUE U XUMHUYECKHE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHe MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHa"aNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yroib, NPUPOAHBIA ra3, HedTb),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMNCTBA, IMOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKATHI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelIne CTpOUTENbHbIE MAaTepHaIbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPU-UOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl H €€  COEQUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
MOH U HaOJIOJeHUE IMpHU3HAaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIB30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUTMYECKUX peIETOK anMasza, rpadura, dyiiepeHa, O03HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IMPU3HAKOB MX IPOTEKAHUS, O3HAKOMIIEHUE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTaliIbl 1 UX COSIUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnoyiokeHus B llepuomuueckor cucreme xumuuyeckux snemeHroB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTasioB. [loHsTHe O KOPpO3UMM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreme xumudeckux aneMmeHToB Jl. 1. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJtoMyHUN: TIoj10)keHue B [leprondeckoil cucTeMe XuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cucreme XMuMHYECKUX 3JIEMEHTOB 1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (PU3MUECKUMHU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, TPOLIECCA TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpus, KaJiusl W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemecTtsa u Marepuanbl B IOBCEIHEBHOM >XKM3HM 4YeJIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xuMun B pemieHu 3K0JI0rHYeCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAay4HOT'0 IIUKIIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEpUOJAUYHOCTb, HAOIIOIECHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAAUOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3apsi, NPOBOJHUKHU,
MOJYTPOBOJHUKH, JUAJICKTPUKH, (POTOSJIEMEHT, BELIECTBO, TEJNO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPATBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  T[OTOBHOCTh  OOYYaroIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECIWIO, TTOHUMAaHHS 3HAYEHUS XUMHUYECKOM HAyKU B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TIOBEJAEHHWE M TMOCTYIKM CBOHMX TOBAapHILIEW C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKW M COCTABIIAIOLIME
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHbIE HA IMOJYYEHUE HOBBIX 3HAHWI IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMMHBIMA TEXHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBuil OE€30MaCHOCTH Tpu  OOpallleHUuH ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHMM MO XWMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIenHON nMpodecCHoHaIbHON eITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble TPU H3yUYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHME TMPUMEHSATH B TIpOIEcCe MO3HAHUS TOHATUS (NIPEIMETHBIC U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aE€MbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO THIIA, MPUOOPETEHHE OIbITa B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4l HECIOKHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKpY)KaroUledl MNpUpOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  MOJYYEHHbIE  pEe3yJbTaTbl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHUCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PAIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUA U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COEJUHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE TEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckon
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», mansie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBY YYACTBYIOIIUMX B pPEAKIUU
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEeaKIil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBsI3b, TEIUIOBOU d3(PdeKT
peaknuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCJIEHHUE U  BOCCTAaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJIGHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoandeckoit cCUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij slpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IMIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJIYYECHHIO W COOUpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
H KoanuecTBo 4acoB JJIeKTPOHHbIE Buanl nesreLHOCTH
auMeHOBaHHE
Ne (undposbie) 00y4aroIUXCcsl C y4€eTOM
pa3zie/ioB H TeEM Konrpoubnbie  IIpakTuyeckue .
n/n Bcero o0pa3oBaTe/bHbIE padoueii mporpaMMbl
NpOrpamMmabl padoThI padoThI
pecypchl BOCIIUTAHUSA
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
PackpsiBaTh cMbICT
M3y4aeMbIX MMOHATHIA;
PackpbiBath pojb XuMHUM B
MPUPOAE U KU3HHU
YeJIOBEKa, €€ CBI3h C
https://resh.edu.ru/ JPYTHMH HAYKAMI;
- - >
XUMHA — BOKHAS http:/alhimik.ru Paznuuates ynucThIE
o0nactp s e
https://hij.ru/ http://c BEIIECTRA H CMECH:
€CTECTBO3HAHUS U books.narod.ru/
. OOHOPOJHBIE U
IIPaKTUYECKON https://1sept.ru/ P
o . HEOJHOPO/IHbIE CMECH;
11 e TEIIbHOCTH 5 5 https://iu.ru/video-lessons
' HeTOBEKA. http://him.1september.ru CrnenoBars npasaIaM
MopmmpoBane 1 Epunas kosexis [[OP: HOJ‘IBBO]iaHI/I}I XHUMHYECKON
passHTHE TTpeIMeTHAS KOJTEKIHS MOCy01 U J1abopaTOPHBIM
eCTECTBEHHOHAYYHOI «Xumusa» bubanoreka 0bOpynoBaHUEM, 2 TAKKE
rPaMOTHOCTH [IOK npaBuiaM oOparieHus ¢

https://m.edsoo.ru/7f41837¢c

XUMHYECKUMHU BEIIECTBAMU
B COOTBETCTBUH C
MHCTPYKLHSIMH IO
BBITIOJTHEHUIO
MPAaKTUYECKUX pabdoT;
[InanupoBaTh ¥ NIPOBOIUTH



https://resh.edu.ru/
https://hij.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://him.1september.ru/
https://m.edsoo.ru/7f41837c

1.2

BemntectBa n

XUMHUYCCKUC PCAKIIUU.

dopmMHpoBaHUE U
pa3BUTHE
€CTECTBEHHOHAYYHOU
TPaMOTHOCTH

15

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://him.1september.ru

XUMHYECKUN KCIIEPUMEHT
10 U3YYEHUIO U OIUCAHUIO
(bu3NYECKUX CBOWCTB
BEIIECTB, CIIOCOO0B
paszaeneHus cMecen
BemiecTs; Mcnoip30BaTh
MIPU BBINIOJHEHUU YYEOHBIX
3aJlaHUi U B IIPOLIECCE
HCCIIEN0BATENBCKON
JIeATEeTHOCTH HAy4YHO-
MONYJIAPHYIO JTUTEPATYPY
XUMHUYECKOTO COIepKAHUS,
CIPaBOYHbIE MaTEPHAIbI,
pecypcebl HTepHeTa;
BricTpauBath pa3BEpHyThIC
MMMUCbMEHHBIC U YCTHBIC
OTBETHI C OIIOPOM Ha
nH(popMaLnIo U3 yueOHUKa
U CIIPaBOYHBIX
MarepuaioB, PAMOTHO
WCII0JIb30BaTh U3YUYEHHBIN
MOHATUMHBIN anmapar
Kypca XUMHH;

IIpyMeHsTh eCTECTBEHHO-
Hay4YHbIE METO/IbI
MO3HaHUsA (B TOM 4HCIe
HaOIIOIEHNE,
MOJIEJTMPOBaHUE,
AKCIIEPUMEHT) U OCHOBHbBIE
omnepanyy MbICIUTEIbHON



https://resh.edu.ru/
https://hij.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://him.1september.ru/

Enunas xomnexuus [{OP:
[IpeameTHast KOJUICKITUS
«Xumus» bubanoreka
LHOK
https://m.edso0.ru/7f41837c

JIeATEeILHOCTH (CpaBHEHHE,
Kiaccuukanms) s
M3YYEHHUsI BEIIECTB U
XUMHYECKHUX PEaKIIHii;
PackpriBath cMbICIT
M3Yy4aeMbIX IIOHATHU U
3aKOHOB U NPUMEHSATH 3TU
MOHATHS TIPH ONIHCAHUHU
CBOWCTB BEILECTB U UX
npeBpaieHuit; Paznmuyare
buznuecKkrue 1 XuMUYECKHe
SBIICHUS, OOBSICHATH UX
CYILIHOCTb C TOYKHU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO
yueHus; OnpenensiTh
MPU3HAKA XUMUYECKHIX
peaKkuuii, ycaoBUs X
npotekanus; OOBACHSITH
CYIIHOCTb (PU3HYECKUX U
XMUMUYECKUX SIBICHUH ¢
TOYKH 3pPEHUSI AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUS;
Knaccudunuposats
XUMHUYECKHE PeaKkIuu (110
YHCITy U COCTaBY
pearupyomux 1
00pa3yroIIMXCs BEIIECTB);
CocraBisith HhopMyJIbl
OMHAPHBIX BEILECTB 110
BaJICHTHOCTH U ONPEIEIIATH



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

BaJICHTHOCTH 110 (hopMyIIaM
BellecTB; PaccTaBisaTh

K03 (ppuImeHTs B
YPaBHEHUSX XUMUYECKUX
peakuuii; BeictpanBaTh
pa3BEPHYTHIE MMCHMEHHBIC
U YCTHBIE OTBETHI C OIIOPOH
Ha UH(OpMaIHIO U3
y4eOHHKA U CTIPAaBOYHBIX
MaTepuasoB, FPaMOTHO
UCIOJIb30BaTh U3Y4EHHBIH
MOHSTUHHBIN armapar
Kypca XUMUH;

Hroro mo pazneny 20

Paznen 2. BaxxHeiinmue npeacTraBuTe I n

HEOPraHnvIeCKMUX BEIICCTB

Bosnyx. Kucnopon.
[TonsTHe 06 oKCHIaxX.
51 dopmMupoBaHUE U
' pasBuTHE
€CTECTBEHHOHAYYHOU

TpaMOTHOCTH.

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/
bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢c

PackpsIBaTh cMbICT
M3Yy4aeMbIX ITIOHATHN U
IIPUMEHSTH 3TH MOHATUS
IIPY OIIMCAHWH CBOMCTB
BELIECTB U UX
[IPEBPAILCHU;
Xapaktepru3oBaTh
(omuceIBaTh) COCTaB
BO3/yXa, PU3NUECKHE U
XUMHYECKHE CBOWCTBA
KHCJIOPO/Ia, CIIOCOOBI €T
MIOJIy4€HUs], IPUMEHEHHUE U
3HAYEHUE B MPUPOJE U
JKU3HU YEIIOBEKA;



https://resh.edu.ru/
https://hij.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/
https://m.edsoo.ru/7f41837c

CpaBHUBaTh peakIU
TOPEHUS U MEJIJICHHOTO
okucaenus; Coduparh
MPUOOPHI JIJIs1 TIOJTYICHUS
KHCJIOPO/ia (BBITECHEHHEM
BOJIbI U BO3/yXa);
Pacmio3naBaTh ONIBITHBIM
IIyTEM KUCIIOPOI;
Hcmonn30BaTh
XUMHYECKYIO CUMBOJIAKY
JUTsL coCTaBIieHUs: (hOpMyT
BEIIECTB, MOJIEKYJISIPHBIX
YPaBHEHUN XUMHUECKUX
peaxiuil ¢ yuactueM
kucioposa; OObSCHATD
CYIITHOCTb IKOJIOTHYECKHUX
po0JieM, CBA3aHHBIX C
3arpsi3HEHUEM BO3JIyXa;
CrnenoBath paBuiiaM
6e3omacHoil paboThI B
naboparopuu mpu
HCIIOJIb30BaHHH
XUMHYECKOH MTOCYAbI U
000pyI0BaHUs, a TAaKKe
npaBuiiaM oOpareHus ¢
TOPIOYMMH BEIIECTBAMH B
obITy; [ImanupoBats u
OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH




2.2

Bonopon.llonsitue o
KHCJIOTax U COJISIX.
dopmMHpoBaHUE U
pa3BUTHE
€CTECTBEHHOHAYYHOU
rPaMOTHOCTH

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/

HaOJII0IeHUs, AeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM
JKCIIEPUMEHTA;
VYyacTBOBaTh B
COBMECTHOI1 paboTe B
rpynrme; Menons3oBars npu
BBITTOJIHEHUH yUEOHBIX
3aJlaHUi U B IIPOLIECCE
HCCIIEN0BATENBbCKON
JIeSITEIIbHOCTH HAY4YHO-
HOIYJISIPHYIO JINTEPATYPY
XMUMHYECKOTO COAEpKaHUS,
CIIPaBOYHbIE MaTEpUAIIbI,
pecypcsl HTepHETA;
BricTpanBath pa3BEpHyThIE
MIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
nH(popMaLnIo U3 yueOHUKa
U CIIPaBOYHBIX
MaTepHasoB, FPaMOTHO
MCIIOJIb30BaTh N3y4YEHHBIN
MOHATUMHBIN anmapar
Kypca XUMUH;

PackpriBath cMbICT
U3y4aeMbIX TOHATHH U
IIPUMEHSTH 3TU MOHATHUSA
IIPY OIIMCAaHWH CBOMCTB
BELIECTB U UX
IIPEBPAILCHHI;
XapakTepu3oBaTh



https://resh.edu.ru/
https://hij.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

(onmceIBaTh) (pU3NYECKHE U
XUMHUYECKHUE CBOICTBA
BOJIOPO/JIa, CIIOCOOBI €ro
MOJIy4€HUsl, IPUMEHEHUE;
Cobupatp mpubop st
MOJTy4EHUSI BOJAOPOIA;
Ucnonb3oBarh
XUMHYECKYIO CUMBOJIAKY
JUTSL COCTaBJICHUS (hOPMYIT
BEIIECTB, MOJICKYJISIPHBIX
YpaBHEHUN XUMHUYECKUX
peakiuil ¢ yuactueM
Boopona; CienoBaTh
mpaBuiiaM 6e30MmacHoi
paboTsl B 1abopaTopun
MIPH UCIIOJIb30BAHUN
XUMHYECKOH MTOCYAbI U
000pyI0BaHUs, a TAaKKe
npaBmiIaM oOpalieHus ¢
TOPIOYHMH BEIIECTBAMU B
obITy; [ImanupoBats u
OCYIIECTBIAThH Ha
MIPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, IPOBOTUTH
HAOJIIOJIEHYS, 1eNIaTh
BBIBOJIBI 110 pe3yiIbTaTaM
IKCIIEPUMEHTA;
YyacTBOBaTh B
COBMECTHOI1 paboTe B
rpymre;



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

2.3

Bona. PacTtBopsl.
ITousitre 00
OCHOBAHHSIX.
dopmupoBaHuE U
pa3BHUTHE
€CTECTBEHHOHAYYHOU
TPaMOTHOCTH

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/

https://1sept.ru/
https://iu.ru/video-lessons

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

PackpsIBaTh cMbICHT
U3y4aeMbIX NOHATUH U
IPUMEHSATH 3TH MOHSTUS
IIPU ONHUCAaHUU CBOWCTB
BEIIECTB U UX
[IPEBPAILICHU;
XapakTeprus3oBaThb
¢busnvecKkre 1 XUMHIECKUE
CBOMCTBA BOJBI, €€ POJIb
KaK pacTBOPUTEIIS B
IPUPOJHBIX IpoIleccax;
CocTaBisTh ypaBHEHHUS
XMUMUYECKUX peaKIHii ¢
y4acTHEM BOJIbL;
OOBSCHATH CYITHOCTb
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C 3aTrpsi3HEHHEM
MIPUPOIHBIX BOJI, CIIOCOOBI
OYHMCTKH BOJBI OT
npuUMecei, Mepbl 1o
OXpaHe BOJ OT
3arps3HEHUs;
[ImanupoBats n
OCYIIECTBIISITH HA
MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH
HaOJI0IeHNs, J1eN1aTh
BBIBOJIBI 110 pe3yJIbTaTaM
skcnepuMenTa; CienoBarh
npaBuiIaM 0e30MacHOM



https://resh.edu.ru/
https://hij.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://m.edsoo.ru/7f41837c

2.4

OcHOBHBIE KJIacChl
HEOPraHWYECKHUX
COCTUHEHUN.
dopmMupoBaHue U
pa3BUTHE
€CTECTBEHHOHAYYHOU
IPAaMOTHOCTHU

11

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/

https://1sept.ru/
https://iu.ru/video-lessons
bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

paboTsI B 1abopaTopun
IIPU UCIIOJIb30BAaHUU
XUMUYECKOH MOCYbl U
obopynosanus; [IpoBoaurs
BBIUUCIICHUS C
MPUMEHEHUEM TOHSATHS
«MaccoBas J0JIs BELecTBa
B PacTBOpE»;
Hcnons3oBarte npu
BBITTOJIHEHUH yUEOHBIX
3aJJaHUi U B IIpoLecce
UCCIIe10BaTEIbCKON
JeSTEIbHOCTH HayYyHO-
HOMYJIAPHYIO JINTEPATypy
XUMHUYECKOTO COAEpIKaHus,
CIIPaBOYHBIE MATEPUAIIBI,
pecypcbl HTepHeTa;

Knaccudumnuposats
M3y4yaeMble BEIIECTBA MO
COCTaBY U CBOMCTBaM;
CocrtaBnatb hopmyabl
OKCHJIOB, KHCJIOT,
OCHOBAaHWUM, COIEeH U
Ha3bIBaTh MX 110
MEXIYyHApOAHOU
HOMEHKJIATypE;
[Iporno3upoBars cBOKMCTBa
BEIIECTB Ha OCHOBE OOIIMX
XUMHYECKUX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYTII



https://resh.edu.ru/
https://hij.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
https://m.edsoo.ru/7f41837c

BELIECTB, K KOTOPbIM OHU
otHocATcs; CocTaBiATh
MOJIEKYJISIPHbIE YPAaBHEHMUSI
peakuuid,
WIUTIOCTPUPYIOIINX
XUMUYECKHE CBOWCTBA U
CTIIOCOOBI OTYYCHUS
BELIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TAKKE
IIOJITBEP K TAOLINX
T€HETHYECKYIO
B3aUMOCBSI3b MEXKAY
HuMH.; [Tpon3BouTH
BBIUUCIICHUS 110
YpaBHEHHSIM XUMHYECKUX
peakuuii; Ilnanuposars n
OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOJUTH
HaOJI0ieHNs, J1eNaTh
BBIBO/IBI 110 pe3yJIbTaTaM
sKcrepuMenTa; CrenoBarhb
npaBuiiaM 6e30MmacHoOi
paboTsl B 1aboparopuu
IIPU UCIIOJIb30BAHUN
XUMHYECKOU MTOCY 1Bl U
000pyI0BaHUS;
Hcnonb30Bate npu
BBINOJIHEHUH yUEOHBIX
3aJlaHUl U B IIPOLIECCE




Hroro no paszneny 30

HCCIIEN0BATEIBCKON
JIeSTEIIBHOCTH HAy4YHO-
HOIYJISIPHYIO JINTEPATYPY
XMMHYECKOTO COAEpKaHUS,
CIIPaBOYHbIEC MaTEpUAIbI,
pecypcbl HTepHeTa;
BeicTpauBath pa3BEpHYThIE
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uHpOpMaIHIO U3 yueOHUKA
U CIIPaBOYHBIX
MaTepUajoB, FPAMOTHO
UCII0JIb30BaTh U3y4YEHHBIN
MOHSTUHHBIN armapar
Kypca XUMUH;

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaeneeBa. CTpoenne aToMoOB.

Xumuuyeckas cBsi3zb. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPeakumn

Ileproanueckui
3aKOH U
Ilepuoauueckas
CUCTEMA XMMHUYECKUX
anemenTtoB Jl. U.

3.1 Memnnene-eBa. 7
Ctpoenue aToma.
dopmMHpoBaHUE U
pa3BUTHE
€CTECTBEHHOHAYYHOU
IPaMOTHOCTH

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/
http://him.1september.ru
Ennnas xomnexmus [{OP:

[IpenmerHast KoJmeKIus
«Xumusy bubnmoreka

PackpbiBaTh cMbICH
MEPUOINYECKOTO 3aKOHA;
[ToHnMmaTh cymiecTBoBaHuE
MEPUOINYECKOMN
3aBUCHUMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB
(M3MeHeHue paJanycoB
aTOMOB U
AIEKTPOOTPHUIATEIBHOCTH )
U UX COEUHEHUHN OT
MOJIOKEHUS B



https://resh.edu.ru/
https://hij.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru/
http://him.1september.ru/

HOK
https://m.edsoo.ru/7f41837¢c

MEPUONYECKON CUCTEME U
CTPOCHMSI aTOMa;
YcTaHaBiInBaTh CBA3b
MEXy MOJI0KEHUEM
JJIEMEHTA B
MEPUONYECKON CUCTEME U
CTPOEHHEM €ro aToMa
(cocraB u 3apsia spa,
o0111ee YMCII0 AIEKTPOHOB
U paclpeieseHue ux mo
3JIEKTPOHHBIM CIIOSIM);
IIporno3upoBaTh XapaxkTep
U3MEHEHHUs CBOMCTB
AJIEMEHTOB U UX
COEIMHEHM 110 IPyIIIaM U
nepuonam [lepnognueckoit
CUCTEMBI;
XapakTepru3oBaTh
XUMHYECKHUE HIEMEHTHI
NIEPBBIX TPEX MEPUOJIOB,
KaJusl, KaJbLKs 110 UX
IOJIO’KEHHUIO B
IIepnonnueckoii cucreme
JI. 1. Menneneena;
BricTpanBath pa3BEpHyThIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPO Ha
uHpOpMaIHIO U3 yueOHUKa
U CIIPaBOYHBIX
MaTepUajoB, FPaMOTHO



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

3.2

XuMHUecKas CBSI3b.
OKHCIMTENIBHO-
BOCCTaHOBUTEJIbHEIC
peaKIyu.
dopMHpoOBaHUE U
pa3BHUTHE
€CTECTBEHHOHAYYHOU

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/ http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://him.1september.ru

HCIIOJIb30BaTh U3yYEHHBIN
MOHSATUHHBIN arnmapar
Kypca XUMUH;
Hcnonbs3oBate mpu
BBITIOJTHEHUH YY€OHBIX
3aJJaHUN TEKCThI yUeOHHKa,
CIIPaBOYHbIEC MaTEPHUAIIBI
(ITepuoauyeckyto cuctemy
XHMHUYECKHX dJIeMEHTOR /I,
W. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KUCTIOT,
OCHOBaHHWH U COJICH B BOJE,
ANEKTPOXUMUYECKUHN PsIT
HANPSDKEHUN METaJlIoB);
Hcnons3oBarts npu
BBITIOJIHCHUH YYEOHBIX
3aJlaHUi U B IIPOLIECCE
HCCIIEN0BATENbCKON
JIeATEITIbHOCTH HAy4YHO-
MONYJIAPHYIO JTUTEPATYPY
XUMUYECKOTO COIepKaHUS,
CIIPaBOYHBIE MaTEPHAIbI,
pecypcbl HTepHeTa;

PackpbiBaTh cMbICH
M3y4aeMbIX MMOHATHI;
Onpenenars BUj
XHUMHYECKOH CBSI3U B
coenuaeHnmn; OnpenensiTb
CTEIEHb OKUCIICHUS
XAMHAYECKOT0 DJIEMEHTA IO



https://resh.edu.ru/
https://hij.ru/
http://c-books.narod.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons
http://him.1september.ru/

rpaMOTHOCTH

Enunas xomnexuus [{OP:
[IpeameTHast KOJUICKITUS
«Xumus» bubanoreka
LHOK
https://m.edso0.ru/7f41837c

dbopMyIie ero CoOeIMHEHMS;
Onpenenstb 3JIEMEHT
(BEIIECTBO) — OKHCIIUTEIH
1 DJIEMEHT (BEIeCTBO) —
BOCCTaHOBUTEb;
OOBSCHATH CYITHOCTb
MIPOIIECCOB OKUCIICHUS U
BOCCTAaHOBJICHHS;
CocTaBiATh NEKTPOHHBIN
OanaHc ¢ y4éToM uncia
OTJAHHBIX U MPUHATHIX
aneKTpoHOB; COCTaBIATh
YpaBHEHHUE OKUCIUTEIHHO-
BOCCTaHOBUTEIHHOU
peakuuu; Mcrnons3oBaTh
IIPY BBITIOJIHEHUH YUCOHBIX
3aJlaHUM TEKCThl yUeOHMKa,
CTIpaBOYHBIE MATEPUAITBI
(TIepruOINYECKYI0 CUCTEMY
XMMHUYECKHX 3J1eMeHTOB /1.
. Menneneea, Tabnuily
PacTBOPUMOCTH KHUCIIOT,
OCHOBAaHWI M COJIEH B BOJIE,
ANEKTPOXUMHUUYECKUM PsAJT
HaNpsDKEHUN METalIoB);

Hroro no pazneny 15
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME



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

9 KUIIACC

KoaunuyecTBO 4acosB Bunnl
AeSITeIbHOCTH
DJIeKTPOHHbBbIE
00y4Jarouuxcs
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue C yueTom
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC .
padoThI padoTbI Decypens pabouei
NPOrpamMMmblI
BOCIIUTAHUS
Pa3nes 1. BemecTBo 1 XMMHUYecKkHe peaKkun
[ToBTOpeHnue u yrnyoieHue
3HaHUI OCHOBHBIX PA3/EJIOB
bubmuorexa [JOK
1.1 Kypca 8 knacca. DopmupoBaHue U 5 1
N https://m.edsoo.ru/7f41a636
pa3BUTHE ECTECTBEHHOHAYYHOU
IrPaMOTHOCTHU
OCHOBHBIE 32aKOHOMEPHOCTHU
XUMHYECKHUX PEAKIIHM.
1.2 dopMUpOBaHUE U Pa3BUTHE 4 bubmmorexa [JOK
' pMHP P N https://m.edsoo.ru/7f41a636
€CTECTBEHHOHAYUYHOU
IrPaMOTHOCTH
ONEKTPOIUTHYECKAS
aucconuanys. XUMHYECKHE
13 peakuuu B pacTBOPAX. 3 1 1 bu6nuorexa [IOK
' dopMHpPOBaHKE U PA3BUTHE https://m.edso0.ru/7f41a636
€CTECTBEHHOHAY4YHOU
IrPaMOTHOCTH
Hroro no paszneny 17

Paznen 2. Hemerasibl 1 X COeIUHEHUSA



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

2.1

2.2

2.3

2.4

OOm1ast xapaKTEepUCTHKA
XHMUYeCKHX djieMeHTOB VIIA-
rpynmsl. ['ajJoreHs.
dopMHUpOBaHUE W PA3BUTHE
€CTECTBCHHOHAYYHOM
IPaMOTHOCTH

OO01mmas xapakTepucTUKa
XHMHUYECKHX dj1eMeHTOB VIA-
rpynnbsl. Cepa u e€ coequHeHHUs.
dopMHUpOBaHUE U PAa3BUTHE
€CTECTBEHHOHAY4YHOU
IPaMOTHOCTH

OOw1ast xapakTepucTHKa
XMUMHUYECKHX 3JIEMEHTOB VA-
rpynnsl. A30T, hocdop u ux
coennHenus. DopmupoBaHue u
pa3BUTHE ECTECTBEHHOHAYYHOU
IrPaMOTHOCTH

OOm1ast xapakTepucTHKa
XUMHUYECKHX 37eMeHToB IVA-
IPYIIBL. YTIEPOa U KPEMHUM U
ux coenuHeHus. GopmupoBaHue U
pa3BUTHE ECTECTBEHHOHAYYHOU
IPAMOTHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro no pasgeny

25

Paznen 3. MeraJliibl 1 X COeIMHEHUA

3.1

OO011e cBOIiCTBA METAJLIIOB.
DopMUPOBAHUE U PA3BUTHE

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636



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

€CTECTBEHHOHAY4YHOU
IPaMOTHOCTH

Bakneiime MeTajuibl 1 UX

3.9 coeauHeHus. PopMUpOBaHUE U 16 bubnnoreka [JOK
' pa3BUTHE ECTECTBEHHOHAYYHOMN https://m.edsoo0.ru/7f41a636
rPaMOTHOCTH
Hroro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
41 BemecTBa u Matepuansl B )KU3HU 3 bu6mmoreka [JOK
' YesoBeKa https://m.eds00.ru/7f41a636
Hroro no pazneny 3
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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










YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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