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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHHM Ha YpPOBHE OCHOBHOrO oO0Iero oOpa3oBaHHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHUS OCHOBHOU
o0pa3oBaTeIbHOIN MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOQ, a Takxe Ha OCHOBE (eiepaabHOI paboueil MporpaMMbl BOCTIUTAHUS
U C y4ETOM KOHIICTIIMKM TIPEMOJaBaHUsl Y4eOHOro TMpeaMeTa «XHUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma mo XuMmuM JAET MNPEACTaBICHUE O IEJsIX, OOIIeH cTpaTeruu
oOy4eHMsI, BOCTIUTaHUS U PA3BUTHS 00yYarOIIUXCsl CPEICTBAMH YUEOHOTO IIPEIMETa,
yCTaHaBJIMBAaET 00s3aTebHOE TMPEAMETHOE COJEp)KaHHE, MPeIyCMaTpPUBACT
pacnpenesieHue ero Mo KijgaccaM M CTPYKTYpUPOBaHHE IO pasjiesiaM M TeMaMm
nporpaMMmbl 10 XWMHUH, OINPEIENAeT KOJWYECTBEHHbIE M  KauyeCTBEHHBIC
XapaKTePUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh W3YUYCHHS
XUMHUH C YIETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKH Y4EOHOTO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEW O00YYaloIIUXCS, OMPEAEIseT BO3MOXHOCTH
npeaMeTa Ui pealu3alid TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeILHON MPOrpaMMBbI Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHus, a TAKKE
TpeOOBaHMIi K pe3ybTaTaM 00yUeHUs XMMUHU Ha YPOBHE 1IeJIeH U3ydeHUs IpeaMeTa
U OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIbHON NEATEIHHOCTH OO0YYaromerocs o
OCBOEHHIO YUYEOHOTO COAEPIKAHMUS.

3HaHUWE XUMHHM CIY>KUT OCHOBOW it (OpMHUP OBaHUS MUPOBO33PEHUS
oOydaromierocsi, ero MpeACTaBICHU O MAaTEPHAIBHOM €IUHCTBE MHpPA, BAKHYIO
poJib UTpaloT (opMUpyeMble XUMHEH MPEACTaBICHUS O B3aHMMOIPEBPAIICHUSIX
DPHEPTrUd U 00 IBOJIIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI0OATbHBIX
npo0JjieM YCTOWYHB Or0 pPa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JIi  CaMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (pOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CHOCOOHOCTEH
oOy4Jaronmxcs, HAaBBIKOB HX CaMOCTOSATEIbHOM  y4eOHOW  JesTeNbHOCTH,
DKCIIEPUMEHTAJILHBIX W HCCIEJOBATEIIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHNEUU(PUKON HAYUYHOTO MBIIUICHUS, 3aKJIaJblBAE€T OCHOBBI
LEJI0CTHOTO B3IJIsIa HA €UMHCTBO MPUPOBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOLINXCS;

CrIOCcOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHHSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJ] B IKOJIOTHYECKOE
oOpa3zoBaHre 00YUYarOIIUXCS.



JlanHble HampaBlieHUS B OOYYEHHMM XHMHUU OOECIIEUMBAIOTCS CHELUU(UKON
colepKaHusi  y4eOHOro  IpeaMeTa, KOTOpbIM  sBISETCS  MEJAaroruyecku
aIalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHU XMMHUHU Ha OINpPEAEIEHHOM dTare eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO 0011ero 0o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHUE OO0YyYaroIIMMHCS CUCTEMBl NEPBOHAYAJIBHBIX IMOHATHI XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHHM UM HEKOTOPBIX OTHEIBbHBIX 3HAYMMBIX IOHATHU
OPraHUYECKON XUMUH.

CtpykTypa coiepxaHusi IpOrpaMMbl MO XUMHUH C(HOPMUPOBaHA HAa OCHOBE
CUCTEMHOIO Mnoaxona K €€ usydeHuro. ColepKaHUE CKIIAJBIBACTCA U3 CHUCTEMBI
IIOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECCTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO6e 3T CUCTEMBl CTPYKTYPHO OPIraHHU30BAHbI IO HPHUHIUILY
IIOCJIEA0BATENBHOTO PA3BUTHUS 3HAHWKM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuognyeckoro 3akoHa J[. . MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUH aTOMa U XUMUYECKOU CBS3H;

— [IpeJICTaBICHHI 00 JIEKTPOIUTUUECKON TUCCOLIMALIMHU BEIIECTB B pACTBOPAX.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHS K IPYrOMY, BBINIOJIHSASA (PYyHKUINUN OOBSCHEHUS U IPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHMSA U BO3MOKHOCTEM IPAKTUYECKOIO IPUMEHEHUS U NOJYyYECHUS U3ydacMbIX
BEILECTB.

OcBoeHue mnporpaMMbl 1O XUMHUU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEACTABIICHUS O XUMUYECKOW COCTABIIAIOIIEN HAYYHOU KapTHHBI MUPA B JIOTHUKE €€
CUCTEMHOW IIPUPOJIBI, IEHHOCTHOIO OTHOLICHUS K HAy4YHOMY 3HAHMIO M METOJaM
IIO3HAHUA B HayKe. M3ydeHne XuMuu NpOUCXOAUT C IIPUBIICUCHUEM 3HAHUN U3 PaHEe
M3YUYEHHBIX YU4e€OHBIX TpeaAMeTOB: « OKpyxarouui Mup », «buonorus. 5—7 knaccb»
U «Pusuka. 7 Kmacey.

[Ipy wu3yyeHHMH XUMHHU TPOUCXOAUT (OPMHUPOBAHHE 3HAHUNA OCHOB
XUMHYECKON HAyKH Kak O0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOI'O M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBIL. 3a1ada
y4eOHOro npeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNH —
BaOKHEUIIUX (PAKTOB, MOHATHIA, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX
00001IEHNIT MUPOBO33PEHYECKOTO XapaKTepa, 3bIka HAyKH, B
NpUOOILIEHUH K HAYYHBIM METOIaM MO3HAHUS IPU U3YUYEHHUH BEIIECTB U XUMUYECKUX
peakuuii, B (QOPMUPOBAHMM M PA3BUTUU IIO3HAB AaTEJIbHBIX YMEHUH M HX
OPUMEHEHHH B  y4eOHO-IIO3HABaTEIbHOM M y4eOHO-UCCIIENOBATEIbCKON
NESATEIIbHOCTH, OCBOEHMHU MpaBui 0€30MacHOro oOpalleHus C BELIECTBAMHU B



MOBCEHEBHOM JKU3HU.

[Ipu M3yuyeHUH XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs Ba)XHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opMHpoBaHHE HMHTEIUIEKTYadbHO Ppa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHHUYECTBY, CAMOCTOSITEJIBHOMY MPUHATUIO PELICHUM,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HalpaBJEHHOCTb OOyYEeHHMs Ha CHCTEMaTU4yecKoe MpHOOIIEeHUE
oOydaromuxcs K CaMOCTOSITEIbHON TIO3HABATENBHOM JEATENbHOCTH, HAyYHBIM
METOJaM TMO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieueHue ycaoBHi, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YyYarOIIUMHUCS
OIbITa Pa3HOOOPa3HOW JEATENBHOCTH, IO3HAHUS W CAaMOIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHUMI), MMEIOMINX YHHUBEPCAIBHOE 3HAUYCHHE I
Pa3IUYHBIX BUJOB IE€ATEIbHOCTH;

— (opmupoBanue oOmEel (yHKIMOHATBHOM M €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UUCJI€ YMEHUIN OOBSACHATH U OLICHUBATh SIBJICHUS OKPYKAIOILIETO
MUpa, UCIIOIb3YS 3HAHUS U OIBIT, NOJTYyYEHHBIE NPU U3YYEHUH XUMUU, IPUMEHSTh
UX MPY PEelIeHUH MpoOJieM B MOBCEIHEBHOM )KU3HU U TPYAOBOU N€ATEIbHOCTH;

— (hpopmupoBaHue y 00yUaromuxcsi ryMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHUs
LEHHOCTU XMUMHMYECKUX 3HAHUM JJIs BBIPAOOTKU SKOJIOTMUYECKU 1e1ecoo0pa3Horo
MOBE/ICHUS B OBITY U TPYJOBOM JEATEIBHOCTH B LIEISX COXPAHEHUS CBOETO 3710POBbSI
Y OKPY’KAIOIIEW IPUPOJIHOMN CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO H
CaMOBOCIIUTaHMIO HA OCHOBE YCBOEHUS 00I€UEI0OBEYECKHUX LIEHHOCTE!W, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY MPOdUIIs U HANIPaBICHHOCTH JaJIbHEHIIIET0 O0yYeHHUS.

OO011ee ynciio yacoB, OTBEAEHHBIX IS U3YUYEHUSI XUMUU Ha YPOBHE OCHOBHOTO
oOmero oOpaszoBanusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 vaca B

HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
COJIEP)KAHUE OBYUEHUASA

8 KJIACC

IlepBoHavaibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponp XuMuM B KU3HU 4eIOBEKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATIpPEraTHOE€ COCTOSIHHE
BemiecTB. [loHATHE O MeTOojaX MO3HAHMSA B XMMHUHM. UHCTHIE BEIIeCTBAa U CMECH.
CriocoOnI pa3aeneHus: cMeceil.

ATOMBI U MOJEKYJIbl. XUMHUUYECKUE BIeMEHTbl. CHUMBOJBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CloXKHbIE BelllecTBA. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumuueckas popmysia. BareHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAsT aToMHas macca. OTHOCHTEIbHAs



MOJIEKYJISIpHAs Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCIa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel mo Qopmymam
XUMHUYECKUX COCTMHEHUH.

du3nuecKue U XUMUYECKHUE SIBIICHUS. XUMHUUECKas peakius U e€ MPU3HAKHU.
3aKoH COXpaHEHHUsI Macchl BelllecTB. XuUMHUYeckue ypaBHeHus. Kiaccudukainms
XUMHUYECKUX peaKIuil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TOCYI0M, paBMWIaMH pabOTHl B JabopaTopuu |
npuémMamMu oOpalieHus ¢ J1abopaTopHbIM 000PY/IOBaHUEM, U3YUCHHE U OIHCAHHE
bu3MUecCKuX CBOWMCTB OO0pa3llOB HEOPraHWYECKUX BEIIECTB, HaOJO/ICHHE
busnueckux (IJIaBIeHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKe,
KUIIEHUE M KOHJEHCAIMsi BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKaJIMBaAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJCHCTBHE Meja C KUCIOTOM) sIBIEHUN, HAOII0/ICHUE U
OMKMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasiioKeHHe caxapa,
B3aUMOJICUCTBUE CEPHOM KHCIIOTBHI C XJIOPUIOM Oapusi, pa3ioKeHUE THUIAPOKCHIA
menu (II) mpu HarpeBaHuM, B3aUMOJICUCTBUE Keje3a ¢ pacTBopoM coiu meau (11),
U3y4YeHHUE CIocoOOB pa3/iesieHus CMeced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, NUCTHLIALMS, XpoMaTorpadus, MPOBEICHUE OYUCTKHU MOBAPEHHOU
coiv, HaOMIOJEHWEe W  ONHWCAHME  PE3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHWsS MacChl, CO3JaHUE MOJEJIed MOJEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx - cmech razoB. CoctaB Bo3nyxa. Kuciopon - anemMeHT W mpocToe
BelecTBO. Haxoxaenwe kuciaopona B Mpupojge, (U3HUECKUEe U XUMHUYECKHE
cBoiicTBa (peakiuu roperusi). Oxcumpl. [Ipumenenue kucnopoga. CriocoOs
MOJYYeHUs] KHUCIOpoJa B JlabopaToOpud W MPOMBIIIJIEHHOCTH. KpyroBopoT
Kuciopoaa B mpupojie. O30H - aIoTpoIriHasi MoauQUKaIMs KUCIOpOoa.

TeroBoit d(pPeKT XUMHUYECKON peakluud, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U DHJOTEPMUYECKHE peakiuu. TOIIMBO: Yrojib W MeETaH. 3arps3HCHHE
BO3/IyXa, yCWJICHHE TapHUKOBOTO A (PeKTa, pa3pyiieHne 030HOBOTO CIIOSI.

Bopopon - aneMeHT u npoctoe BemecTBO. Haxoxienue Boiopoaa B Npupoe,
dbuznyecKre U XUMHUUYECKUEe CBONCTBA, TPUMEHEHHUE, CLIOCOOBI MoydeHusl. KHCIoTh
U COJIH.

MounsipHbIit 00BEM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpBI.
HacellieHHbIE M HEHACBHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1011 BelecTBa B pacTBope. XUMUYECKUE CBOMCTBA BOJbI. OCHOBaHMSI.
Ponp pacTBOpoB B mpHUpOJe U B KU3HU yenoBeka. KpyroBopoT BojAbl B MPUPOJE.



3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranmyeckux coenuHenuid. Oxcunpl. Kiaccudukanus
OKCHJIOB:  coJieoOpasyromue  (OCHOBHBIC, KHCJIOTHBIE, aMQpOTEpHbIE) W
HecosieoOpasyromue. Homenknatypa okcuaoB. @Du3nyeckne W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukaruss OCHOBaHMIA: WMIENOYM UM HEPACTBOPHUMBIE
ocHoBaHuA. HomeHknaTtypa ocHOBaHUN. PU3MYECKHE M XWMHYECKHE CBOMCTBA
ocHoBaHuU. [loyueHne ocCHOBaHUM.

Kucnoter. Knmaccudukanus kucinor. Homenkmatypa kucinor. @uszndeckue u
XUMHYECKHE CBOWCTBAa KuUCIOT. Psn aktuBHoctn MetaiuioB H. H. bekerosa.
[TonydeHue KUCIOT.

Conu. HomeHknatypa coneil. @U3NUYECKHEe U XUMHUYECKHE CBOMCTBA COJIEH.
[lonydenue cosen.

['eHeTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTAHMYECKUX COETUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE OIPEJICTICHUE COJ €pKaHUs KUCIOPOIa B BO3/IyX€E, MTOIYUYCHHE,

coOupaHue, pacrno3HaBaHUE U M3yYEHUE CBOWMCTB KHUCIOPOJa, HaOII0JICHHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus rTopeHus (Mmoxkapa), 03HaKOMJIEHHUE ¢ 00pa3iiaMu OKCUIOB U OITMCAHUE
WX CBOMCTB, MOJy4YeHUE, COOMpaHHe, pacClioO3HABAHUE U U3yUEHHE CBOMCTB BOJIOpOa
(ropenne), B3ammojelcTBue Bogopoaa ¢ okcuaom Meau  (II)  (Bo3zmoxkHO
WCIIOJIB30BaHUE BUACOMATEPUAIIOB), HAOIIOIEHHE 00Pa3IOB BEIIECTB KOJIUUYECTBOM
1 ™mousb, wuccienoBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MaccOBOM J10yei
PacTBOPEHHOIO BEUIECTBA, B3aMMOJCHCTBUE BOJABI C METAUIaMH (HAaTpUEM U
KaJIblieM) (BO3MOXHO HUCIIOIh30BaHUE BUJIEOMATEPHAIIOB),
UCCIIeIOBAaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB  Pa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKU MHJIUKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
usydeHue B3anmo ieiicteus okcuaa Meau (1) ¢ pacTBopom cepHO# KUCIOTHI, KUCIOT
C METAJUIaMH, PEaKIUN HEUTPAIU3ALNM, TOJIYUYCHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO MeTajyla JIpyT’MM U3  pacTBOpa COJIM, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4 1o Teme «Baxueline Kiacchl HEOPTraHUYECKUX
COCIMHEHUI.

Iepuoanueckuit 3axkoH u Ilepuoaumyeckast cucreMa XUMHYECKHX
ynemMenToB JI. U. MenpgeneeBa. CrpoeHne aTomMoB. XHMMHYECKasi CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MONBITKM KiIacCU(PUKAIMM XUMUYECKUX 3JIeMEeHTOB. llonsTtHe o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE W IIETOYHO3EMEIbHbIE METaIbI,
raJIOTeHbI, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIC OKCUIBI U



TUIPOKCUIBI.

[lepnonnuecknii 3akoH. Ileproguueckas cucremMa XMMHUYECKUX JIEMEHTOB /1.
U. MennaeneeBa. KopoTkonepuoauas u jymmHHONIEpHoIHAs Gopmel [leproamaeckoit
cucteMbl xumuuyeckux dneMeHTtoB J[. M. Menneneesa. Ilepuoabl u rpynmsl.
@U3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI AIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX saep. M3oTonsl. Dnexrponsl. CTpoeHne
JJIEKTPOHHBIX ~ 000JOYEK aTOMOB IMepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[lepnognueckon cucremsl JI. M. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUsl paJnyca aTOMOB XHMHYECKUX JIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYyMIIaM U IIEPUOIAM.

3nauenue lleprnoauyeckoro 3akoHa u [leproguueckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB JUIA pa3BUTHS Hayku W mnpaktuku. . M. MenneneeB — yd€Hwli U
IrpakIaHUH.

Xumuueckass cBA3b. KoBaneHTHas (MOJspHas W HENOJISIPHAs) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusa.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
IMAPOKCUIA LIMHKA C pacTBOPaMM KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropenue, peakliy pa3ioKeHUs], COSTUHEHUS).

Mesicnpeomemmuoie cea3u

Peanuzanms MeXNpeaMETHBIX CBS3€d NpPU HM3y4YEHHMM XUMHUU B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCII0JIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHbIX MTOHSATHUH,
TaKk W TIOHATUM, SBIAIOIIMXCA CHCTEMHBIMH Ui OTHEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHS: HAY4YHBIA (akT, TUnoresa, TEopus,
3aKOH, aHaju3, CHUHTe3, KilacCupuKauus, MEepUOJUYHOCTb, HAOIIOJCHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JSJEKTPUYECKUH 3apsisi, BEIIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBAa, ra3, (U3MYECKUE BEJIUYMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, runpochepa, MUHEpabl, TOPHBIE IOPO/IbI, ITOJIE3HbIE
MCKONAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJUIACC



BemecTBo U XMMHYECKasl peaKkUus

ITepunonnueckunt 3akoH. [lepuoanyeckas cucrema XMMUYECKUX 3JIEMEHTOB /I,
N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XAMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KaIUs, KAIbLHS U UX COCIAUHECHUN
B COOTBETCTBHH C IIOJIOKEHHWEM »JJeMeHTOB B [l epuomnueckonl cucreMe Hu
CTPOEHHUEM UX aTOMOB.

CrpoeHre BeniecTBa: BUAbI XMUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys m HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEILIECTB, OTHOCSAIIMXCA K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanusa XuMHUECKUX peakiuil 0 pa3aIuyHbIM NpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIUU BEIIECTB, MO TEIUIOBOMY 3(]dekrty, Mo
U3MEHEHUIO CTENEHEH OKHCICHMS] XUMHUYECKHX AJIEMEHTOB, 110 OOpPAaTUMOCTH, IO
YYACTHIO KaTaJM3aTopa). DK30- U 3HJIOTEPMHUYECKUE PEAKLHUH, TEPMOXHUMHUYECKUE
YPaBHEHHUS.

[TonsiTue 0 ckopocth XUMHYecKoW peakuuu. IloHsiTHE 00 OOpaTHUMBIX U
HEOOPATUMBIX XMMHUYECKUX peakiusx. [IoHsITHe 0 TOMOreHHBIX M T€TePOreHHBIX
peakuusx. [lonsatue o karammse. [lonsitne 0 xumMmuueckom paBHoBecuU. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XWMMHMYECKOM pPEaKUMU U IIOJO0XKEHHE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  AJIEKTPOHHBIA  OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakinu. COCTaBlIeHHE YPAaBHEHUN
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIMd C  KCHOJIb30BAHHEM  METOAA
AJIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOJIUTUIECKON TUCCOIUALINU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnoHel. MexaHW3M OHCCOLMAIMU BEUIECTB C PA3JIMYHBIMA BHJIAMHU
xumHuueckoi cBsizu. Crenens auccorranuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlEHHbIE WMOHHBIE YpaBHEHHs peakuuil. CBOMCTBA KHCIIOT,
OCHOBAHUM U COJICH B CBETE MPEJICTABICHUN 00 DJICKTPOJIUTUUECKON AUCCOITUAIIH.
KauectBeHHble peakiiu Ha HOHBIL. [[OHSATHE O THIIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMHM KPHUCTALINYECKUX PEIIETOK HEOPTaHUYECKHUX
BEILIECTB - METAUIOB M HEMeTaioB (rpadura M ajiMasza), CIOKHBIX BEIIECTB
(x7opuaa HaTpusl), UCCIEAOBAHKUE 3aBUCUMOCTH CKOPOCTU XUMUYECKON peaKkIuu OT
BO3JCHCTBUS  pa3Nu4HbIX  (AKTOPOB, HCCIEJOBAHHE  BJIEKTPOMPOBOJIHOCTH
pPacTBOPOB BEILIECTB, IPOLECCA JUCCOUUALINN KHCIIOT, IIEN0YEH U COel (BOZMOKHO



UCIIOJIb30BAaHUE BHUCO MATEPHANIOB), MPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOUTUX
MPU3HAKY MTPOTEKAHUS peaKIUii HOHHOTO 0OMeHa (00pa3oBaHUe OCa/IKa, BHIJICICHUE
ra3a, oOpa3oBaHHE€ BOJIbI), OIMBITOB, WLITIOCTPUPYIOMINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX pPEaKUUid (FOpEHUE, PEAKLUHH PA3JI0KEHUS, COECAHHECHMS),
pacno3HaBaHHE HEOPTraHUYECKUX BEIIECTB C MOMONIbIO KAYECTBEHHBIX PEaKUni Ha
MOHBI, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTtanibl U MX coeIMHEHUSA

OOmiast xapakTepucThKa TamoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKUE CBOMCTBA MPOCTHIX
BELIECTB - raJIOr€HOB. XMMUYECKHE CBOWCTBA Ha IpUMepe XJiopa (B3auMoeicTBre
C MeTajJUlaMu, HEeMeTaulaMu, Menodamu). Xuoposojopoxd. ComsiHas KHCIIOTa,
XUMUYECKME CBOMCTBA, IOJy4YyeHWe, npumeHeHue. JleiictBue xyopa W
XJIOPOBOJOPO/Ia HA OPraHu3M 4YelioBeKa. BaxkHenIIne XJIOPUIbI U UX HAXOXKICHUE B
IpUPOJE.

OOmas xapakrepucTuka 371eMeHTOB Y TA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NYECKUE CBOMCTBA
IPOCTBIX BEIIECTB - KUCIOPOJa U CEPbI. AJUTOTPOINHBIE MOAU(DUKALIMN KHCIOPOAa U
cepbl. XHMHUYECKHE CBOMCTBAa cepbl. CepoBOAOpON, CTpoeHHe, (U3MUECKUE U
xuMuyeckue coiicTBa. OKCHIBI Cepbl KakK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, pu3nuecKre 1 XUMUYECKUE CBOWCTBA (00IIHE KaK MPEeICTaBUTEIS
KJjlacca KHUCJIOT U crnenuduueckue). XUMHUUECKUE PEAKIMH, JeKalllie B OCHOBE
MPOMBIIUIEHHOTO CIoco0a MOMy4YeHusi cepHo KHUCIoThl. [IpuMeHeHune cepHoi
KUCIIOThL. COJIM CEpHOM KHUCIIOTHI, KAYECTBEHHAs peaKIus Ha
cynb(dar-uon. Haxoxnenuwe cepsl U €€ COCIUHEHUN B TPHUpPOAE. XUMHUECKOE
3arpsi3HEHHE OKPYXaloLEHd Cpeabl COSAVMHEHUSIMU Cepbl (KUCIIOTHBIE JIOXKAM,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapakTepucTuka 3JeMeHTOB Y A-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCICHUS. A30T, paclpoCTpaHEHUE B MPUPOJE,
duznyeckue u xumMuueckue cporictsa. Kpyrosopot azora B npupoae. AMMHUak, ero
buznyecKkue U XUMUYECKUE CBOMCTBA, MOJlydeHrne U npuMeHeHue. Conu aMMOHUS,
ux (pu3myeckrue U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUSA. A30THasg KHUCJIOTa, €€ MoJy4yeHue, PU3MUYEeCKUe M XUMHUYECKHE
cBOiicTBa (00IIME Kak MPEACTAaBUTENsl Kiacca KHUCIOT M clieuuuueckue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHHUS B KAYECTBE MUHEPAIBHBIX YI00PEHUH.
XHUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpellbl COEAUHEHUSAMHU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHHE BO3AyXa, MOYBBl U BOAOEMOB). Docdop, amIoTPOIHbBIE
Momudukanuu Gocdopa, pusznueckue u xumudeckue cpoictBa. Okcupa ¢ocdopa
(V) u dochopnas kucnmora, puzndeckne U XUMHUUYECKHE CBOWCTBA, MOJyUYCHHE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.



O6mast xapakrepuctuka 35eMeHTOB 'Y A-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIIECHUA. YTIEPO/l, AITIOTPOIHbIE MOAUPUKAIIUHU,
pacmnpocTpaHeHHe B MpHUpoje, (PU3NUecKre U XUMUYECKUEe CBOMCTBa. AncopOrusi.
KpyroBopor yriepoma B mnpupome. Oxcumsl yriaepoma, WX (HU3UYECKHE W
XUMHUYECKUE CBOMCTBA, AEHCTBUE HA KUBbIE OPTaHU3MBbI, I0JyYE€HUE U IPUMEHEHHE.
DKoJjioruyeckre MpoOJeMbl, CBs3aHHble ¢ okcuaoMm yriepona (IV), rumoresa
rJ100aJIbHOTO TIOTETUICHUSI KJIMMaTa, MapHUKOBBIN d(pdeKkT. YronbHas KUCIOTa U e€
cConmM, uX (U3MUECKHEe M XHUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U MPUMEHEHHE.
KauecTBennas peakmust Ha kapOoHaT-uOHBI. Vcmonb30BaHne KapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO351CTBE.

[TepBoHayasibHbIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TNIMLIEPHUH, YKCyCHasi KUCIIOTa).
[IpupoHbIe ICTOYHUKH YTIEBOAOPOIOB (YT0ib, IPUPOAHBIN a3, HEPTH), IPOTYKTHI
ux nepepadoTku (OEH3WH), UX pOJib B OBITY WM MPOMBINUIEHHOCTU. [loHsATHE O
OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: JKUPAX, OCNIKAX, YTIEBOAAX - U UX POJIM B )KU3HU
4esioBeKa. MaTepHabHOE €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETMHEHHM.

KpemHuuii, ero ¢usmyeckue M XHUMHYECKHUE CBOWCTBA, MOJYyYEHUE H
npumeHenue. CoequHenust KpeMHus B mpupoje. OOuiue npeacTaBieHus 00 OKCUae
kpemaust (IV) u kpemuueBoit kucinore. CUIMKAThl, UX UCIOJIL30BaHUE B OBITY, B
IIPOMBINUICHHOCTU. BaskHel e CTpouTebHbIE MATEPUAIIbl: KEPAMHUKA,

CTEKJIO, IIEMEHT, OCTOH, »ene300eToH. [IpobieMbl 6€30macHOr0 HCMOIb30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

u3y4yeHrue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHON KHUCIIOTHI,
IPOBEJICHIE KAUECTBEHHBIX PEAKIIUN Ha XJIOPUI-MOHBI U HA0JII0IEHUE TPU3HAKOB UX
IPOTEKaHUs, OMBITHI, OTpaXkaroue GU3NIECKUe U XUMUYECKUE CBOMCTBA IraJIOT€HOB
U UX COEIMHEHUH (BO3ZMOYXHO MCMOJb30BAHNE BUACOMATEPUATIOB), 03HAKOMIICHUE C
oOpa3inaMu XJIOpUAOB (TrajJOTeHHUJ0B), O3HAKOMJIEHHWE C oOpaslamMu cepbl U e
COCUHEHUSIMH  (BO3MOXKHO HCHOJb30BAaHUE BHUAEOMATEPUANIOB), HAOIIOACHUE
mpoiiecca OOyIIMBaHUS caxapa TMOJa JSHCTBHEM KOHIICHTPUPOBAHHOW CEpPHOM
KHUCIIOTBI, M3yYE€HHE XHWMHUYECKHX CBOWMCTB pPa30aBJICHHOM CEpHOW KHUCIOTHI,
MPOBE/ICHNE KaYeCTBEHHOM peaklMK Ha Cyib(aT- UOH U HaOJ0/IeHne MpU3HaKa eé
NpPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaAMHU a30Ta, ¢ocdopa U UX
COEMHEHHH (BO3MOKHO UCIIOJIB30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U
docdopHbIx ynoOpeHHii, MOydeHHe, COOMpaHHe, PACIIO3HABAHHE W HU3YUYECHHE
CBOMCTB aMMHaKa, MPOBEJICHUE KaUeCTBEHHBIX pEaKIIMil HA HOH aMMOHMUS U ocdat-
VOH Y U3YUYEHHE MPU3HAKOB UX MPOTEKAHUs1, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHOMN
a30THOM KHUCJIOTBI C MEIbI0 (BO3MOYKHO MCIOJIb30BAaHUE BUAEOMATEPUATIOB),
U3y4YeHHE MOJENell KPHUCTAJUIMYECKUX pemeTok anmasza, rpaduta, QysuiepeHa,



O3HAKOMJICHHUE C TPOIECCOM aICOPOLIMK paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIEM W YCTPOMCTBOM MPOTUBOras3a, MOJyudyeHUe, coOOUpaHue, paclio3HaBaHUE U
W3YYCHHE CBOWCTB YIJIEKHCIIOIO Ta3a, NPOBEACHUE KAYECTBEHHBIX PEaKIUi Ha
KapOOHAT M CHUJIMKAT-WOHBI U M3YUYEHUE MMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHUE
C NPOAYKUMEHW CHIMKATHOW NPOMBIIIJIEHHOCTH, PELIEHHUE 3KCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaulbl M UX COCTMHEHUS.

MeTtaJsibl 1 X COeIMHEHUS

OO11as XapaKTepUCTHKA XUMHUUECKHUX JIEMEHTOB - METAJJIOB HA OCHOBAHUU UX
nosnokenus B llepuonnueckon cucreme xuMudeckux 3seMenToB . M. Menneneesa
U cTpoeHus aToMoB. CTpoeHrne MeTalioB. MeTaminyeckas CBsi3b M METAJTINYECKast
KpUCTAJUTMYECKAasT pElETKA. DJIEKTPOXUMHYECKUW Psii HAMPSKEHUM METaJlIoB.
dusnueckrue M XUMHUYECKHE CBOMCTBAa MeTamioB. OOmume crnocoObl MOJy4eHHUs
MeTayioB. [loHSITHE O KOPPO3MU METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3un. CruiaBsl (CTallb, YyT'yH, AIOPAIIOMUHUN, OpOH3a) U UX NPUMEHEHHE B
OBITY Y MPOMBIIIJICHHOCTH.

[Ilesounble MeTauIbl: MOJIOKEHUE B [lepuonnueckon cucreMe XMMHUYECKUX
anemeHToB JI. 1. MenneneeBa, CTpO€HHE HX aTOMOB, HaXOXKICHHE B IPUPOJE.
duznyeckre U XUMUYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U
TUIPOKCHUBI HATPUS U Kanus. [ [puMeHeHne eT0YHbIX METAUIOB U UX COCAUHECHUM.

[Ilenouyno3eMenbHbIE  METAUIbl MAarHuii W KaJbLUHUM: T[IOJIOKEHHE B
[Tepuoanueckoit cucteMe xuMuiueckux 3semeHToB . 1. MenaeneeBa, ctpoeHrue ux
aTOMOB, HaXOXJEHHUE B NpupoJe. PU3NUECKHE U XMMUYECKHAE CBOWCTBA MAarHUs U
KaJibIus. BakHelme coeIMHEHUs Kanblus (OKCHUI, TUAPOKCHU], coJin). XKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHS.

AJrOMUHHI: TTo10KeHne B [leproinueckoil cucteMe XuMUYECKUX JIEMEHTOB
. U. MenneneeBa, cTpoeHME aTroMa, HaxoXAeHUE B Ipupone. Puzndeckue u
XUMHUYECKHE CBOMCTBA altoMUHUA. AMGPOTEpHbIE CBOMCTBA OKCHAA M THIIPOKCUIA
ATFOMHUHUSL.

Keneso: nosnoxenue B [leproanyeckon cucreme XuMHYECKUX 3JIEMEHTOB /JI.
N. MeHneneeBa, CTpoeHHME aToMa, HaxoXkAeHWe B npupoac. Dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, TAPOKCH B U coiu xkene3a (I1) u xenesa
(1), ux coctaB, CBOWCTBA H MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3laMd METAUIOB M CIUIaBOB, WX (DU3NIECKUMU
CBOMCTBAMH, HW3YYEHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BUJECOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECUCTBUS OKCHAA
KaJbU W HaTpus C BOJOM (BO3MOXHO HCHOJB30BAHUE BUICOMATEPUATIOB),
WCCIICIOBAHUE CBOMCTB JKECTKOM BOJBI, IIPOLIECCA TOPEHMS XKelne3a B KUCIOPOAE
(BO3MOXXHO  HMCIIOJIb30BAaHUE  BUAECOMATEPUATIOB), MNPHU3HAKOB  IMPOTEKAHMS



Ka4eCTBEHHBIX PCAKIIMA HA MOHBI: MATHUS, KAJIBIIUS, aJJFOMUHHUS, [IMHKA, sxene3a (I1)
u sxeneza (1), memu (1), HaGmromeHWe W OMMCAaHUE MPOIECCOB OKpAIMBAHHUS
IJIAMEHU WOHAMU HATpUs, Kaaus ¢ Kaiublusg (BO3MOXXHO WCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(OTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS 1
TUAPOKCHIA ITUHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4d 1o TeMe «Baxueimme
METaJUIbl U KX COCAUHECHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemecTtBa n marepuasnbl B IOBCEIHEBHOM XM3HHM 4elOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XMUMHUYECKUX peakmnuii B ObIiTy. [lepBas momonrs mpu
XUMHUYECKUX 0XKOTaxX U OTPaBJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYKawoIIew cpenbl (mpeaeiabHas TOIMyCcTUMAast
KOHIIeHTpalus BemlecTs, nainee — [IJIK). Pons xumuu B pereHnn 3K0JI0rM4eCKuX
npooiaem.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa3loB MaTepHaioB (CTEKJIO, CIUIAaBbl METAJJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuwie céasu

Peanmmsanus mMeXnpeaMETHBIX CBS3EM NPU M3YYEHHH XMMHM B 9 Kiacce
OCYIIECTBIISIETCS YePe3 UCIIOIb30BAHNE KaK 00X €CTeCTBEHHO-HAYYHBIX TIOHSATHH,
TaK ¥ TOHATHHA, SBJISIONIUXCS CHCTEMHBIMH JJIi OTACIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSATHS: HAYYHBIM (DAKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHaIW3, CHHTE3, Kilaccuukamus, TMepuoaIunIHOCTh, HAOIIOEHHE,
DKCIIEPUMEHT, MOJICTTUPOBAHUE, HW3MEPEHHE, MOJENb, SBIICHUE, MAPHUKOBBIM
s eKT, TEXHOIOTHS, MAaTCPHAIIBI.

®dwuszrka: MmaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
PaMOaKTUBHOCT, MOJIEKYIa, AIICKTPHYCCKUH 3aps, TIPOBOTHUKH,
MOJTYTIPOBOJHUKH, JUDJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBA, a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIIINYECKAS
peméTKa, CIUTaBbl, (PU3WYECKUE BEIMYWHBI, CIUHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE31b1, COTTHIIE.

buonorust: ¢orocunTes, apixaHue, Ouocdepa, 3KocucTEMa, MHUHEpPATHHBIC
yA00peHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TTOPOJIbI, TOJIE3HBIC
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOECHHS MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XO0JA€ OOY4YeHHS XUMHH B €IUHCTBE Yy4eOHOU u
BOCIIUTATENBHON AESATEILHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUICKHUMU
COL[MOKYJIBTYPHBIMH W JYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMU, HPHUHATHIMU B
oOIIeCTBE NpaBWJIAMM W HOPMaMu TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYaArOIINXCA.

JIM4HOCTHBIE  pe3ydbTaThl  OTPAXAKOT  TOTOBHOCTh  OOYyYaroOLIUXCS
PYKOBOACTBOBATbCS CUCTEMOM TNO3UTHUBHBIX LEHHOCTHBIX OpUEHTAUUU U
pAacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTH4YeCKOro BOCITUTAHUSI:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAYyYHOMY HACJIEINI0, IOHUMAaHUS 3HAYCHUS XUMHYECKOW HAYKH B KU3HU
COBPEMEHHOT0 O0O0IIEeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOM HMH(pOpManuen o
IIEPEIOBBIX JOCTHUKEHHUSAX U OTKPBITUSAX MHUPOBOW M OTEUECTBEHHOM XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) TPaKIAHCKOT0 BOCITUTAHMA:

MPEJICTABJICHNUSI O COLMAJbHBIX HOPMax M IMPaBUIaX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIeI0BATEILCKON, TBOPYECKOMN U IPYTUX BUIAX JCSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOMW COBMECTHOM MESITEIBLHOCTH TIPU BBINOJHEHUHU
y4eOHBIX, TMO3HABATEIBHBIX 3a/1ayd, BBIOJHEHUU XUMHYECKUX SKCIEPUMEHTOB,
CO37IaHUH YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO U B3aMMOIIOMOIIIH
B Mpoliecce ITON y4eOHO JesITeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U
MOCTYIKX CBOMX TOBapHUIIEH C MTO3UIIMA HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM
OCO3HaHMS MOCJIEACTBUN MTOCTYIIKOB;

3) LHEeHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHYECKHUE MPEACTABICHUS O BEIIECTBE M XUMHUUYECKOM PEAKLNH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH WU COCTABJISIOLINE
OCHOBY JUIsl TIOHUMaHHS CYIIHOCTH HAyYHOM KAapTUHBI MUpA, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MPUPOJABI, B3aUMOCBA3AX YEJIIOBEKA C
MIPUPOIHOM CPEJIOM, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IT03HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUW I10
XUMUHU, HEOOXOAMMBIC I OOBSICHEHWs HAOII0aeMbIX TPOIECCOB W SIBIICHUH,
MO3HABATENIbHOM, MH(POPMALIMOHHON M YHUTATENbCKON KYyJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITENIbHON pabOThl ¢ yUeOHBIMU TEKCTAMHU, CIIPABOYHOMN
JUTEPATYPON, JOCTYITHBIMU TEXHHUYECKUMH CpEACTBAMU WHOOPMAITMOHHBIX



TEXHOJIOT UM,

HHTEpeC K OOYYECHHMI0O M TI03HAaHMIO, JI0003HATEILHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K €aMOOOpa30BaHHWIO, TMPOEKTHOW H  HCCIEA0BATEIBCKOM
NEeATEILHOCTH, K OCO3HAHHOMY BHIOOPY HAMPABJICHHOCTH W YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) hopMHpPOBAHHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0pPOBBIM 00pa3 *KWU3HU, OCO3HAHHWE IMOCJIEACTBUM U
HEMPUATHE BPEAHBIX MPUBBIYEK (YHOTPEOJCHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUsI),
HEOOXOJIMMOCTH COOJIIOJICHUS TpaBWil  O€30IacHOCTH MpH  OOpalieHHH C
XUMHUYECKUMH BEIIECTBAMH B OBITY U PeaIbHOM KU3HH,

5)Tpy0BOro BOCIIMTAHMSI:

UMHTEpEC K MPaAKTUUYECKOMY U3YyUYECHHIO TPoQeccuil U TpyJa pa3iudHoro poja,
YBOKEHHE K TPYly U pe3ybTaTaM TPYI0BOU JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHHUS MPEIMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIA BEIOOD MHAMBUTYyATbHOM
TPAeKTOPUU TMPOJOJDKCHHUS 00pa30oBaHMS C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHOU
npo¢heCCUOHATIBHON JIESITEIFHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUHN, TOTOBHOCTh
aJanTUPOBATHCS B MPOPECCUOHATILHON Cpeie;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

AKOJIOTHYECKH 11e7Ieco00pa3HOe OTHOIIEHNE K MPUPOE KaK UICTOUHHKY KHU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHHWs, MOHUMAHUE IIEHHOCTH 3J0POBOTO U
O0e3zomacHoro oOpa3za JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY U TICHXMYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTH COOIOJICHUS
npaBuJI 0€30TIACHOTO MTOBEACHUS IMPU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaITUsX,
YIPOKAIOIMIMX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSAThH 3HAHUS, MOJydaeMble MPU WM3YUYCHUH XUMUH, JJIS
peleHns 3a1a4, CBA3aHHBIX C OKPYXKAIOILIEH MTPUPOIHON CPENIOU, ISl TTOBBIIICHUS
YPOBHSI  DKOJIOTHYECKOM  KyJbTYpPhI, OCO3HAHHS TJIOOQJIBHOTO  Xapakrepa
HKOJIOTHYECKUX TPOOJIeM MU IMyTeH WX PEIHIeHUS TMOCPEJICTBOM METOJIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAThCS MM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeIMETHBIX PpE3yJbTAaTOB BBIACISIOT 3HAYUMbBIC IS
dbopMHUpOBaHUS MUPOBO33PEHHUS OOIIIEHAYYHBIE TTOHATHUS (3aKOH, TEOPUS, IPUHIIHII,
runoTe3a, ¢akT, CHUCTeMa, IMPOIECC, OKCIEPUMEHT U JIpyroe.), KOTOpbIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpeaMeTax M IO3BOJISIIOT Ha
OCHOBE 3HaHUH U3 ATUX MPEAMETOB (POPMUPOBATH MIPEICTABIICHUE O IIEJIOCTHOM
HAyYHOW KapTHHE MHpPA, U YHUBEPCAIbHBIE y4eOHbIE ACUCTBUS (TTO3HABATEILHEIC,



KOMMYHUKATHUBHBIE, PETYyJITUBHBIC), KOTOpbIE OOeCreunBaloT (QopMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHUHU
3HAHWM: PACKpbhIBATh CMBICI XMUMHUYECKUX MOHSATUH (BBIACIATH UX XapaKTEepHBIC
MPU3HAKHU, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTUMHU TOHATHUSIMHU), UCIOIL30BaTh
TOHATHS I OOBSICHEHUS OTICIBHBIX ()aKTOB U SIBICHWUH, BEIOUPATh OCHOBAHMS H
KPUTEPUH I KJIacCU(PUKAIUKA XUMUYECKUX BEHIECTB M XMUMHYECKUX PEAKIUH,
yCTaHaBJIMBATh NPUYMHHO-CJIC/ICTBEHHBIE CBSA3M MEXIYy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTHYECKUE PACCYkKICHUS (MHIYKTUBHBIC, JIETyKTUBHbBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

YMEHHE TMPUMEHATh B TIPOIIECCE TMO3HAHUS TOHATUS (MPEIMETHBIE W
MeTarpeIMETHbIC), CUMBOJIMUECKHUE (3HAKOBBIE) MOJICJIH, UCIIOJIb3yeMbI€ B XUMUH,
npeo0pa3oBbIBATh IMUPOKO MPUMEHSEMbIE B XUMUU MOJICIbHBIC MIPEICTABICHUS -
XUMHUYECKUN 3HaK (CUMBOJI JJIEMEHTa), XuMuueckas ¢Gopmylia U ypaBHEHHE
XUMHUUYECKON peakiuy - MPU PEIIeHUH yueOHO-TIO3HABaTEIbHbBIX 3a7a4, ¢ yYETOM
ATUX MOJICJIBHBIX MPEJCTABICHUM BBISBISATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKN U3Y4aeMbIX OOBEKTOB - XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH,
BBISIBIIAITH ~ OOIME€  3aKOHOMEPHOCTH, TMPUYMHHO-CJIEJCTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHE HCMOJIb30BaTh IOCTABICHHBIE BOINPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHHUS, a TAK)KE B Ka4€CTBE OCHOBBI JJIs1 (DOPMUPOBAHUS TUITOTE3BI 11O TTPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

NpUOOPETEHUE ONbITa MO TUIAHUPOBAHUIO, OpPraHU3aIllMd W TPOBEACHUIO
YYEHUYECKUX DJKCIIEpUMEHTOB, yMEHHE HaOMoaaTh 3a XOJOM IIpoIllecca,
CaMOCTOSATENLHO TMPOTHO3UPOBATH €0 pe3yibTaT, POopMyIHpPOBaTH 00O0OIICHHS |
BBIBO/IbI MO PE3YJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISATH OTUET O
npoJie’aHHoi padore.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpaTh, AHAIM3UPOBATH U HWHTEPHIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUJIOB W ()OPM TPENICTABIICHUS, MOTYyYaeMy0 U3 Pa3HBIX WCTOYHUKOB
(HaydHO-TIONYyJISIpHAsT  JIMTEpAaTypa XHUMHUYECKOrO COJIEpKaHUs, CIPaBOYHBIC
nocobusi, pecypcbl HHTepHeTa), KPUTHUUECKH OIICHMBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IMYHbIE METONbI U 3alpOChl MPHU TOUCKE U OTOOpE
nH(OpPMAIIMU M COOTBETCTBYIOIIWX JIaHHBIX, HEOOXOAWMBIX IS BBITIOJIHCHHUS



y4eOHBIX U MO3HABATENIbHBIX 3aJ7]a4 OMpPEACIEHHOIO TUIA, TPUOOPETEHHE OIbITa B
0o0JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIbHYIO (POpMy MpencTaBiIeHHUs] HHPOPMAIK U
WUIKOCTPUPOBATh PEIIAEMBIE 3aJa4d HECIOKHBIMU CXEMaMH, JIharpaMMamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE HCIOJb30BaTh M AaHAJIM3UPOBATh B IMpollecce ydyeOHOU U
UCCIIEIOBATENCKON JEATENIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEBCKOT0 X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEeH IPUPOIHON CPEbI.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUS 33]1aBaTh BOIPOCHI (B XOI€ IHUaora U (WJIM) TUCKYCCHUH) MO CYIIECTBY
oOcyxmaemMol Tembl, (OpMyJIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHNS IPEII0KEHHOM 3a/1a4u;

YMEHHSI  IPEACTABIATh  IOJYYEHHBIE  PE3yJbTaTbl  IO3HABATEIIBHOU
JESITEIbHOCTH B YCTHBIX U IMCbMEHHBIX TEKCTAX; €JIaTh IPE3CHTALMIO PE3YJIbTaTOB
BBITIOJIHEHUSI XMMUYECKOT0 dKCIIEpUMEHTa (J1a00paTOPHOTO OMbITa, J1abopaTOpHO
paboThI O UCCIIETOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

yMEHHUsI Y4YEOHOro COTPYJHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
ITO3HABATEJIHOM U HCCIIEIOBATENBCKON AEATENBHOCTH IIPU PELIEHNN BOSHUKAKOIIUX
npobyieM Ha OCHOBE Yyuéra OOIIMX WHTEPECOB M COTJIACOBAHUS MO3MIIMMA
(oOcyxenrs, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJAUHAIUS COBMECTHBIX
NEUCTBUH, ONpEIeICHUEe KPUTEPUEB MO OIIEHKE KaueCcTBa BHIMOJHEHHOW pabOThI U
JIPyTHE).

PeryasiTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIe 1eliCTBHUS:

YMEHHUE CaMOCTOSTEIBbHO ONPENCIATh LENU JESITEIbHOCTH, IUIAHUPOBATH,
OCYHIECTBJISATh, KOHTPOJIUPOBATh M NMPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesATeIbHOCTh, BEIOUpaTh Haubosee 3P¢GeKTUBHBIE CIOCOOBI pelIeHUs] YYeOHbIX U
MO3HABATENbHBIX 3aJa4, CAMOCTOSATENBHO COCTaBIISITh WJIH KOPPEKTUPOBATh
MPEIJIOKEHHBIM  aJITOPUTM  JCMCTBUMA TIPU  BBITOJIHEHWH 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX - BEIIECTBAX U PEAKIIUSAX,
OLIEHUBATh COOTBETCTBUE IIOJIYYECHHOTO pe3yJibTaTa 3asBJICHHOM LIENH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B YCIOBUU 3a1aHUH .

IHNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX Ppe3yJbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJEpKaHusl, YCTAaHOBJEHHOTO JaHHOW (enepanbHOil pabouell mporpaMmoii,
BBIICJISIFOT: OCBOCHHbBIE 00YYAIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NeWcTBUM, crnenuuyeckue g NpeaIMeTHOW o0mactTu  «XUMHS», BHJIbI
JNESITENbHOCTH IO  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaITUsIX.



K koHIly 00yueHus B 8 kijiacce nmpeiMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHNA: aTOM, MOJIEKYJa,
XUMUYECKUN HJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT ¥ HEOJIHOPOJIHAs), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBas J0Jsi XUMUYECKOTO 3JIeMEHTa B COSAMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMUYECKasi peakius, KiacCUpUKaAIUg peakiuil: peaxkiuu
COCIMHEHUS, PEAKIIUU PA3TI0KEHUS, pEaKI[UU 3aMEILICHUS, PEaKIIUU 0OMEHa,
9K30- U DHJOTEPMHUECKHE PEAKIUHU, TEIIOBOM 3(PQEKT peakiuu, sapo
aToMa, AJICKTPOHHBIM CIIOM aTroma, aToMHas OpOWTaj b, paguyc aroma,
XMMHWYECKasi CBS3b, MOJSIPHAS W HEMOJISIPHAS KOBAJICHTHAs CBSI3b, HOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pAacTBOpP, MAaccCOBas JOJs BEIIECTBA
(porieHTHAsI KOHILIEHTpAIKsi) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX I[OHIATUUA W
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCITIOJIb30BATh XUMUUYECKYI0 CHUMBOJIUKY JIJIsl COCTaBIEHUS (POPMYIT BEIIECTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

OMPENIENIATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTETICHb OKUCJICHHS DJIEMEHTOB B OMHAPHBIX COCJIMHEHUSIX,

MPUHAJJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BUI XUMHUYECKOM CBsI3M (KOBAJICHTHAss W HMOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

packpeiBath cMbIca [lepuonmueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX ToJioxkeHusi B Ilepuoamyeckoi cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YU€HHUs, 3aKOHa ABOTaJIpo;

OMHUCBHIBATh W XapakTepu3oBaTh TabnuuHyio ¢dopmy Ilepronnueckoit
CUCTEMbl XMMHUYECKMX DJJIEMEHTOB: pa3jinyaTh IOHATUS  «TJIaBHAs
noarpymnmna (A-rpynma)» u «modounas noxarpynmna (b-rpynma)», mansie u
OoJbIIME TEPUOMbI, COOTHOCHUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuoguyeckas cucrtema Xxumuueckux snemento /J[. M.
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX IJIEMEHTOB (COCTaB | 3apsia Aipa, 00IIee YUCIIO AIEKTPOHOB U
pacrpeielieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJacCu(UIMPOBAaTh XUMUYECKHE DJIEMEHTBI, HEOPTaHWYECKHUE BEIECTBA,



XUMHUUYECKUE peakiuu (M0 YMCIy W COCTaBy YYacTBYIOIIUMX B PEAKIIHUU
BEIIECTB, 10 TETJIOBOMY dPPEKTY);

XapakTepu30BaTh (OMUCHIBaTH) OOIIME XMUMHUYECKHE CBOWCTBA BEIECTB
Pa3JIMUHBIX KJIACCOB, MOATBEPXkKAas ONMMCAHUE MPUMEPAMU MOJEKYJISPHBIX
YpaBHEHHUI COOTBETCTBYIOIIMX XUMHUUCCKUX PEAKIINM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4ECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIIPOTEKAHHS XHUMHYECKUX TNpEeBpallicHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCJISITh OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOIro »djieMeHTa 1o ¢dopmylie COEAUHEHUS,
MaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSITH OCHOBHBIE ONEPAIIUU MBICIUTEILHON JACSATEILHOCTH - aHAIIU3 U
CHUHTE3, CpaBHEHHUE, OO0O0OIIeHHEe, CHUCTEMAaTH3allHio, Kiaccu(UKaIuIo,
BBISIBJICHUE TPUUYMHHO-CJICJACTBEHHBIX CBS3€M - JJI1 M3Y4YEHHS CBOWMCTB
BEIIIECCTB U XUMUUYECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
- HaOJMroZIeHNe, U3MEpPEHHe, MOJICTUPOBAHNE, SKCIIEPUMEHT (peaabHbId U
MBICJICHHBIN);

CJIE0BATH MTPaBUJIaM MOJb30BAHUS XUMUYECKOMN 11001671 (01 SN '

7abopaTopHbIM  00Opy/JOBaHUEM, a TakKXKe TMpaBuiaaM oOpalleHust C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB TIO TIOJYYEHHI0 W COOUPAHHIO
ra3oo0pa3HbIX BeHIeCcTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOW JOJIEN PacTBOPEHHOIO BEIIECTBA,
TJIAHUPOBATH U ITPOBOIUTH XUMHUECKHE SKCIIEPUMEHTHI IO PaCTiO3HABAHUIO
pacTBOPOB TIEJIOYEH W KHUCJIOT C TIOMOINBI) WHIWKATOPOB (JaKMYC,
benondTanenH, METUIOPaHXK U IPyTHe).

K koH1ly 00yueHus B 9 kJjiacce npeIMeTHbIE pe3yJbTaThl HA OA30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX TOHSATHUN: XUMHUYECKUI
AJIEMEHT, aTOM, MOJIEKYyJia, WMOH, KaTHOH, aHWOH, MIPOCTOE BEIECTBO,
CJIO)KHOE€ BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPHUIIATEIBLHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasl PEaKIHsi, XUMUYECKasi CBsI3b, TEIUIOBON 3 (HEeKT
peakIuu, MOJIb, MOJISIPHBIN 00bEM, pACTBOD, JIEKTPOJIUTHI, HEATEKTPOIUTHI,
ANEKTPOJIUTUYECKAs  JHMCCOLMAalMsi,  peaKluu  HOHHOTO  OOMeHa,
KaTaau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIE U

HEeoOpaTUMBbIE pPEaKlUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,



OKHUCIIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIU,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, MOHHAs,
MeTaJTn4YecKas ), KpucTaiinueckas peneTka, Koppo3us MEeTaJIJIOB, CIUIABHI,
CKOPOCTh XMMHWYECKON PEAKINH, MPEACIbHO IOMYyCTHUMas KOHIEHTPALUS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHITUUA W
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIEHUSI (pOPMYIT BEILIECTB
Y YPABHEHUUN XUMUYECKUX PEAKIINM;

OIIPENENSTh BAJICHTHOCTD U CTEIIEHb OKUCICHNS XUMUYECKHUX I EMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, NPHUHAMIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy CO€AMHEHUN 1o (opmyliaM, BUJ XHUMHYECKOU
CBA3M (KOBaJ€HTHasl, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3aps] MOHA MO0 XUMHUYECKOU (opMmyJsie, XapakTep Cpelsl B
BOJHBIX pacTBOpax HEOPraHUYECKUX COEAMHEHMM, TUI KPUCTALIMYECKOU
PEIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cmbica Ilepuomnueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHWE: OIHUCHIBATh M XapaKTEPHU30BaTh
Tabnuunyo QopMy Ilepuonuueckoil cuUCTeMbl XUMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHATHS «rjaBHasg mnoArpynna (A-rpymnma)» M «modoyHas
noarpynna (b-rpynmna)», Manble W OOJbIIME MEPUOIBI, COOTHOCHUTH
0003Ha4YEHHUs, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TaOIHIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sAApa, oOllee YHCIO JJIEKTPOHOB U pPACIpENEeIeHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU
CBOMCTB 3JIEMEHTOB M WX COEAUHEHUN B MpPEAENax MaJbIX NEPUOJOB U
IJIaBHBIX TOJTPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTraHWYECKHUE BEILECTBA,
XUMHUYECKHE pEeaKUMH (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B pPEAKLUU
BEUIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTETEHENW OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEIU(PUUYECKHE XUMUYECKUE
CBOMCTBAa MpOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAAs OINKMCAHUE
IPUMEPAMH MOJEKYJSIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIHX
XAMHUYECKUX PEAKIUN;

COCTABJIATh yPAaBHEHUS  DJJIEKTPOJUTUYECKOM IUCCOLMALUU  KHUCIOT,

LIEJIOYEH U COJIEU, TTOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHUS peakiui, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pPacKpbIBaTh  CYITHOCTh OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHid
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUA,
BO3MOXKHOCTH TPOTCKAHUS XUMUYECKUX TPEBPAIMCHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISATH OTHOCUTEIHFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIO XHMMHYECKOTO »dJeMeHTa Mo (opMyJie COCIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOMN peaKiny;

COOJTI0IaTh MpaBUJiIa MOJIb30BAHUS XUMUYECKOHN MOCYI0M U 1a60paTOPHBIM
o0opyJoBaHMEM, a TaKke TmpaBuia oOpalieHusi ¢ BEHIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMH TI0 BBITIOJIHEHHIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB 10 TIOJYYCHHUIO i COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, MOATBEPIKIAIONINE Ka4eCTBECHHBIN COCTaB

pPa3IMYHBIX BEIICCTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OPOMUI-,
uonua-, kapOoHat-, ¢ocdar-, cuaukar-, cyiabpar-, THAPOKCHI-UOHBI,
KaTHOHbI aMMOHMSI M HMOHBI HM3yYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPaxX HEOPTaHMYECKUX BEICCTB;

MPUMEHSATHh OCHOBHBIC OTIEPAIMH MBICIIUTECILHOMN JACATEIHHOCTH - aHATU3 H
CUHTE3, CpPaBHEHHE, 0000IICHUE, CUCTEMAaTU3AIIUIO, BBISIBIEHUE MPUUYUHHO-
CIICICTBEHHBIX CBS3CH - JUISI M3YYCHHS] CBOWCTB BEIIECTB W XMMHYCCKUX
peakinii, €CTeCTBEHHO-HAy4YHBbIC METOJIbI TIO3HAHUA - HAOIIOICHHE,
U3MEpPEHUE, MOJACIMPOBaHUE, DKCIICPUMEHT (PEeaIbHBIM M MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJsmuecTBo yacos
Ne HaumeHoBaHue pa3jieioB u KonTpoJbHbIe IIpakTHyeckue JJyieKTpOHHbBIE (HU(POBbIE)
n/n TeM MPOrpaMMbl Beero padoTbI padoTbI o0pa3oBaTe/ibHbIE pecypcChl
Paznei 1. IlepBoHavaibHble XUMHYECKHE TIOHATHUS
Xumusi — BaxkHast 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 2 bubmuorexa [JOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa u xuMuueckue 15 BuGnorexa [TOK
peaKkinu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pasnea 2. Bakneiimne npeacTaBuTe I HCOPraHMYECKHUX BelIeCTB
51 Boznyx. Kucnopoa. Ilonsitie 06 5 Bu6mmorexa [JOK
OKCHIax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 1 Bu6moreka [[OK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 Bu6miorexa [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
b 4 OcCHOBHBIE KJIacchl ) 11 1 BuGmnorexa [TOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB [[. . MenaesneeBa. CTpoeHue aToOMOB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€aknuun



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

[Tepuoanueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bubnunoreka LIOK
' XHMHYECKUX dj1eMeHToB /I, U. https://m.edso0.ru/7f41837¢
MenaeneeBa. CtpoeHue aToma
3 XMMHYECKas CBA3b. 8 Bu6mmorexa [TOK
: OKUCIUTEIIHHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKIIUU
HWroro no paszaeiy 15 Bub6smorexa [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Butmorexa [OK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KIIACC

Ko/1n4ecTBO 4acoOB NIeKTpoHHbIE
(uudposrbie)
HaumeHoBaHuUe pa3ieioB H TeM
Ne i/ Koutpoabusie | IIpakTuyeckme | 00pa3oBaTeibHble
NMPOrpaMmblI Bcero
padoThbI padoThbI pecypcebl
Pa3znes 1. BenmecTBo 1 XUMH4YeCKHe PeaKIun
11 [ToBTOpeHME U yriayOeHne 3HAHUH 5 BuGnuorexa LIOK
OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHUI)IG 3aKOHOMEPHOCTH XUMHUYICCKUX 4 Bu6miorexa [OK
peaxkuuu https://m.edso0.ru/7f41a636
13 DNEKTPOTUTHYSCKAST TUCCOIIUAITHS. 3 1 BuGnuorexa LIOK
XMMHYECKHE PEAKLMH B PaCTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJ1JIBI M HX COeTMHEHHUS
51 OO61mas xapakTepuUCTUKa XUMHUYECKUX 4 1 Bu6morexa [IOK
snemeHToB VIIA-rpynmsl. I'ajorens https://m.edso0.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmiorexa LIOK
https://m.edsoo.ru/7f41a636
COEIUHEHMS
OO01mas XxapakTepucTUKa XUMUIECKIX - LOK
nOIroTEKA
2.3 aneMeHTOB VA-Tpymisl. A30T, pochop 1 ux 7 1 https://m.eds00.ru/7f41a636
COEIUHEHMS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.4 aneMeHToB IVA-rpynnsl. Yriepon u 8 2 bubmiorexa LIOK
B https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUS
HWroro no pazneny 25
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU ST

3.1 OO01ue cBOCTBA METAIIIIOB 4 bubinorexa IIOK
https://m.edsoo.ru/7f41a636
3.2 BaxkHelne METAIUIBI U UX COEIUHEHUS 16 bubnmnorexa IIOK
https://m.edsoo.ru/7f41a636
Htoro mo pazneny 20
Paznen 4. Xumusi U oKpyskamomas cpeia
4.1 BermecTBa 1 MaTepralibl B )KU3HH YCIIOBEKA 3 bubnnorexa IIOK
https://m.edsoo.ru/7f41a636
Htoro 1o pazaeny 3
PesepBHOe Bpems 3 Bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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