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MNOACHUTEJIBHASA 3AIINCKA.

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOrO 0OIIEro o00Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTAaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepanbHON padoyeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUH MPENOJIaBaHUsI Y4EOHOTO MpeIMeTa « XUMHUS»
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoin @enepanuu.

[Iporpamma mo xumum Aa€T TpPEACTaBICHHUE O IIENSIX, OOIIEW cTpareruu
oOy4eHusi, BOCHUTaHUS W PAa3BUTHUS OOYy4YAIOIIMUXCA CPEACTBAMU y4EeOHOTO
npeaMeTa, yCTaHaBJIMBAET o0s3aTeNnbHOe IPEAMETHOE COJIEpKaHMeE,
npeaycMaTpuBaeT paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE MO
pazienaM M TeMaM MPOrpaMMbl O XHUMHUHU, OMNPENIENAeT KOJIWYECTBEHHBIE H
KAu€CTBEHHbIE XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera st
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHM K
pe3yJibTaram 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATENHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyaromierocsi, ero npejcTaBiIeHU 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatorT GopMUpPyEMble XUMHUEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUHM U 00 DBOJIONUU BEMIECTB B MPHUPOJC, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PA3BHTHS YEIOBEUECTBA — CBHIPbEBOM, JSHEPIETHUCCKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30IacHOCTH, MPOOJIEM 3paBOOXPAHEHHUSI.

N3yuenue xumumu:

CIIOCOOCTBYET  peajlu3alldd  BO3MOXKHOCTEH /IS CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPBI JIMYHOCTH, €€ 0011l 1 (PYHKITMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMUpOBAHWE MBINUICHUS MU TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOW  Y4eOHOW  JEsITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJAOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHANBHOMN eI TEIbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YyYarOLUuXCsl;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTMUYECKOE
00pa3oBaHUE O0yJAOLTUXCSI.

JlanHbie HampaBieHUS B OOYYCHHHM XUMHH OOCCIECYMBAIOTCS CHETM(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroruvdecku
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAyKW XMMHUHU Ha ONpe/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa3oBaHUsl OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUH, OCHOB
HEOPraHMYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPraHUYEeCKON XUMHUH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona K €€ m3ydeHuro. CoaepKaHWE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHITHU O XUMHUYECKON
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
Pa3HOrO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona Jl. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 HIEKTPOJUTHYECKOW JUCCOLUAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OSMIIUPUYECKH
TIOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (QYHKIUKA OOBACHEHHS] W MPOTHO3UPOBAHUSA
CBOWMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYy4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMmbl IO XHMHH CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MIPEJCTABJICHNUS O XUMHAYECKOM COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHWsI B Hayke. M3ydeHHe XUMHHU MPOUCXOJIUT C TPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyX aroluid MUp»,
«buonorus. 5—7 knacce» u «Pu3nka. 7 KiIaccy.

[Ipu wu3ydeHMM XUMHUU TNPOUCXOAUT (QOpMUpPOBaHUE 3HAHUN OCHOB
XUMHUYECKOM HAyKu Kak 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUN — Ba)KHEUIIHUX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKSHHM,
JOCTYITHBIX 00OOIIEHH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TIPUMEHEHWH B Y4eOHO-IIO3HABATCIIBHOW M Y4YEOHO-UCCIICI0BATEIbLCKON
NESATETHPHOCTH, OCBOCHHMHM TIPAaBWJI OE30MaCHOTO OOpaIleHHs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HMU.

[Ipu M3yueHun XUMUU HA YPOBHE OCHOBHOTO OOIIEro o0pa3zoBaHUs BaKHOE
3HAYCHHE NMPUOOPEITH TaKUe 1SN, KaK:

— (dopMHuUpOBaHHE WHTCIUICKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HaNpaBJICHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIICHHE
0o0ydJaronmxcsi K CaMOCTOSATEIbHON IT03HABATCIIBHOW JICATEIIbHOCTH, HAyYHBIM
MeTOoJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCI0BUM, CIIOCOOCTBYIOMNUX MPHUOOPETEHHUIO 00YYaIOIIUMUCS
OTBITa PA3HOOOPA3HON NEATEITHHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), WUMEIOIUX YHUBEPCAIHHOE 3HAYCHHE IS
Pa3UYHBIX BUJIOB JACSITEIBHOCTH;

— ((dopmupoBanue oOmed (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH U OICHUBATH SIBICHUSA
OKPY’KaIOIIeT0 MHpA, WCIOJIb3ysl 3HAHUS WU OIBIT, MOJYYEHHbIE MpPU HU3YyUYEHUU
XUMUHU, TPUMEHAThH HMX TMPU PEIICHHH MpoOJeM B IIOBCCTHEBHOW XU3HHU H
TPYZIOBOU IEATEIBHOCTH;

— ¢dopMmupoBaHHe y OOy4YaOMMXCA T'yMAaHUCTHYECKUX OTHOIICHUMA,
MOHVUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHWH IS BBIPAOOTKH OIKOJOTHUYCCKU
1eaecoo0pa3HOro MOBEACHUST B OBITY W TPYJIOBOM JEATEIBHOCTA B IEJISIX
COXpaHEHUS CBOETO 3/I0POBBS M OKPYKAIOIIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS W HANPABJICHHOCTU JAJIbLHEUIIIETO
00yueHus.

OO6miee YWCIO dYacoB, OTBEAEHHBIX IS H3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111ero o0pa3zoBanusi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posb XUMHUM B KU3HHU YellOBEeKa. XUMUSL B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BewecTB. [loHsiTHE O MeToAax Mo3HaHWs B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CniocoOblI pa3ieeHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJBI XUMHUYECKUX
anemeHTOB. [IpocThie U ClI0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢Gopmyrna. BajleHTHOCTb aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBAa cocTaBa BewmlecTB. (OTHOCHTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas macca. MaccoBasi J0Ji1 XUMHUYECKOTO 3JIEMEHTa B
CO€JIMHEHHUM.

KonuuectBo BemectBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCIAa CTPYKTYpPHBIX €IUHUL BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUHN.

Du3NYEeCKUe U XUMHUYECKHUE SIBICHUS. XUMHUYECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYECKHe ypaBHeHus. Knaccudbuxaius
XUMUYECKUX PeaKIuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIlIeHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOHW IMOCYI0H, NMpaBuiiaMyd paboThl B 1abopaTopuu u
npuémMamMu oOpaleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
¢u3nuecKuX CBOWCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHACHCALUSI BOJAbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBIEHUN, HAOIIOIEHUE U
OMKCaHUe TPU3HAKOB MPOTEKAHUSI XUMHUYECKHX peakIHil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCHUA
menu (I1) mpu HarpeBanuu, B3auMoJIelCcTBHUE kele3a ¢ pacTBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3felieHus CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BbINIApUBAHUE, NUCTHILIIAIMA, XpoMaTorpadusi, MpoBeeHUE OUYUCTKH TTOBApPEHHOU
cCold, HaOJIOJEHUE W  OINUCaHWE  pe3yJbTAaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MacChl, CO3JaHHE MOJEJEH MOJIEKYJ
(ILIapOCTEePKHEBBIX).

BaxHeiune npeacTaBuTe Il HEOPraHMYeCKUX BelecTB

Bo3ngyx — cMmech razoB. CocraB Bo3nyxa. Kuciopon — 3leMEHT U MPOCTOE
BeecTBo. Haxoknenue kucimopoma B mnpupoie, (U3MUYECKUE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peaKUuH. TOIUIMBO: yrojlb M METaH. 3arps3HCHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTBo. HaxoxkaeHue Bomgopona B
npuposie, ¢GU3MYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

Monsipabiil 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pactBoputelsib. PacTBOpHI.
HacelllleHHBIE W HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas [0Ji BELIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoje M B KHU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cozeoOpa3yiolue  (OCHOBHBIE, KHUCIOTHBbIE, aM{(pOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Dusndeckue M XUMUYECKUE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukarmuss ocHOBaHUMW: MIETOYM €W HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TomyyeHnue KuCnoT.

Comu. Homenknatypa cosneil. @U3NYecKue U XUMHUYECKUE CBOMCTBa COJICH.
[Tonydyenue coiei.

['eneTnueckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KAueCTBEHHOE OMPENIEIICHUE COJAEpKaHUs KUCIOpoAa B BO3yXe, MOIYUYEHHE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOjAa, HaOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHusl TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHCAaHUEe HX CBOMCTB, TMOJydYeHHE, COOMpaHWE, pACIO3HABAaHUE W H3yUYCHUE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMOJeHCTBUE Bojopoaa ¢ okcugom memu (1)
(BO3MOYKHO HCITIOJIb30BaHUE BUJIEOMATEpUATIOB), HAOIOJIEeHUE 0Opa3IlOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pAacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJUIaMHU
(HaTpueM ©  KajplueM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIeJJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpAxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEAKUUW HEUTpAIN3alWH, ITOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJlIa IPYyTMM W3 PacTBOpa COJM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BaxHeulme Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Iepuoanuyecknii 3akoH u Ilepumoamuyeckasi cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHe O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHbIE METaLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpblE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUAPOKCUIBI.

[lepnoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Mengeneesa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAs  (QOpMBI
[lIepnoanueckon cucrembl xumuueckux diemeHToB Jl. Y. Menaeneesa. I[lepronasl
u rpynnbl. DHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK AaToOMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
Ilepnogmueckonn cucremnl [. 1. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
AJIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTHs Haykh W npakTtuku. . M. MenneneeB — yd€Hbli H
IrPaKIAHUH.

Xumunueckass cBs3b. KoBaneHTHass (HOJSpHAs W HEMOJIApHAs) CBSA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIBHO--BOCCTAHOBUTENIBHBIE — PEAKIIUU.
[Ipoueccol okucaeHUs U BOCCTaHOBIECHHS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIMX — NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiyu pa3ioKeHUs, COCAUHEHNUS).

Mesicnpeomemmuoie cea3u



Peanu3zanuust MeXNpeAMETHBIX CBSI3€M MpU KM3YyYEHUM XHMHUU B 8 Kiacce
OCYILIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBJISIONIUXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO0mme ecTecTBeHHO--HAYYHbIE TIOHITHS: HAyYHbIN (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJU3, CHUHTE3, KiIaccuukanusa, TM[epuoAUYHOCTh, HaOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: maTepus, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUIN 3aps]i, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHUE BEIECTBA, Ta3, (pU3MyYecKue BETUUYUHBI, ¢IUHHIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMbIE, TOTLIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMUMHYeCKasi peaKus

[Tepnonnueckuit 3akoH. Ileproanueckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalus, Kalabluid M UX
COCAMHEHU B COOTBETCTBUM C MOJIOKEHUEM »3JIEeMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbl XMMHUYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKHA U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BeEIIeCTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COCMHEHU, TeHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanys XuMUaecKuX peakivii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TeIuioBOMYy 3¢ deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINH, TEPMOXUMHUYECKHE
ypaBHEHUS.

[Tonsitue o ckopoctn xumMuueckor peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakuusx. [IoHsTHEe 0 TOMOTreHHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENFHBIE  PEAKIMM,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOMN peaKkuuu. CocraBnenue ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTUIECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMHU
XuMu4eckoi cBsizu. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE DJIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y cioBusi MpOTEKaHUs PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHbIE HMOHHBIC YypaBHEHHUs peakiuii. CBoOWCTBa KHCIOT,
OCHOBAaHMMI W cCcOJed B CBET€ MPEJICTAaBICHUNA OO0 BIEKTPOIUTHUYECKOU
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJUVIOB M HeMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3NHYHBIX (PAKTOPOB, HCCIECAOBAHHUE DJIEKTPOMPOBOIHOCTU
pacTBOpPOB BEUIECTB, Mpollecca AUCCOLMALMU KHUCIOT, WIEJIOYEed M  COJIeH
(BO3MOXXKHO  MCIMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHHE  OIMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakluil HMOHHOro  OOMeHa
(oOpa3oBanme oOcaaka, BBIIEICHUE Tas3a, oOOpa3oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3iioKeHUsl, COEUHEHHS), paClO3HABAHUE HEOPTaHUYECKHUX
BCIIECTB C TIOMOIIBIO KAUYEeCTBEHHBIX pEaKkIMii Ha HOHBI, pEIICHUe
AKCIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U MX COeIMHEHU S

OO6mrast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (U3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEPE  XJopa
(B3aMMOJICIICTBHE C MeETaJUlaMHM, HEMeTajulaMu, IIeJioyaMu). XJIOPOBOJOPO/I.
ConsiHasg KHCIIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHUe, NnpumeHeHue. JlelicTBue
XJIOpa U XJOpPOBOJAOPOJA Ha OPraHU3M YeNOBEeKa. BakHelmme XJIOpUAbl U X
HaxO0XXJICHUE B TIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHune u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOa U CePhbl. AJIOTPOITHBIE MOAN(PUKAIIMN KUCIOPOIa
U cepel. Xumudeckue cBoiicTBa ceprl. CepoBoOpOJ, CTpoeHHE, (PU3MUECKHE U
XuMUuYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, Qusnueckue U XHUMHYECKHE CBOMCTBa (0o0mIMe Kak
MPEICTaBUTENA Kjlacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKIuH,
JeXalyue B OCHOBE MPOMBIIUICHHOIO CHOcO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue ceproi KUCIOThI. CONMM CEpHOM KUCIIOThI, KAUECTBEHHAs pEaKLMs Ha



cynbdar-uon. Haxoxnenue ceppl U e€ COEAMHEHUN B TPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAloIIel cpefbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIH,
3arps3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 PeAOTBPAICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTETIEHU OKHUCICHHs. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckue U XuMHUeckre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
dbu3uYeCKre U XUMUUECKHE CBOMCTBA, MojlydeHue u npumeHnenue. Coau aMMOHMUS,
X GU3NYECKUE U XUMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAsl KHCJIOTa, €€ TOJydYeHHE, (U3MYECKUE W XUMHUYCCKUE
cBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHeludUuyYecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEpAJIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHUE OKPY Karollel cpeibl COSTUHEHUSIMUA a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBbI W BoAoéMoB). Docdop,
ajuoTpornabie Momudukaruu Gocdopa, puznyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, PU3NIECKUEC U XUMHUIECKUE CBOMCTBA,
nonyuenue. Mcnoab3oBanue GpocdaToB B KaYECTBE MUHEPAIBHBIX YIOOPEHUH.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpPHbIE  CTENEHU  OKHUCJICHUS.  YTIIEpOJ,  aJUJIOTPOIHbIC
MOAU(PUKAIIMKA, PACTIPOCTpaHEHUE B TpHpoAe, (u3NYecKue U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3nUecKkue W XUMHUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIC OpPTaHU3MEI,
MOJIy4YEHUE U TMPUMEHEHHUE. DKOJIOTHYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriepoaa (IV), rumore3a riaoOalbHOTO TMOTEIJICHUS KIMMAaTa, HapHUKOBBIM
addexr. YrompHas Kuciaora U €€ coym, uX (PU3NUeCKne U XUMHYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIECHHOCTH U CEJIbCKOM
XO35MCTBE.

[TepBoHavasibHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHECHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCyCHAs KUCIIOTa).
[IpupoaHbie WCTOYHUKH YIJICBOJOPOJOB (Yrojib, TPHUPOIHBIA Ta3, HEPTH),
OPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNIKaX, YIIIEBOIAX — U UX
poii B OKM3HM 4YeNOBeKa. MarepualibHOEe €JIMHCTBO OPTraHUYECKUX W
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuii, ero ¢usnyeckue W XHMHYCCKHE CBOHCTBA, IIOJyYCHHUE U
npumenenne. CoequHeHuss KpeMHusi B mpupojse. OOuiue mnpeacTaBieHus 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HCIOJIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHellline CTpOUTENbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. IIpobiiemMbl 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHNE KAaYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TPOTEKAHMsSI, ONBITHI, OTpaKalIue (QU3NYECKHUEe M XUMHUYECKHE CBOMCTBa
rajoreHoB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE BHUACOMATEPHAIIOB),
O3HAKOMJIEHHE C oO0Opa3naM XJOPUJOB (TaJOT€HHIOB), O3HAKOMJICHHE C
oOpa3zuaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIOJCHHE TIpoliecca OOyTIMBaHUs caxapa Ioj JACHCTBHEM
KOHLICHTPUPOBAHHON CEPHOM  KHUCJIOThl, M3YYEHUE XHUMHYECKHX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHNE KaueCTBEHHON peaKIluu Ha cyJibdar-
MOH U HaONIoJIeHWE Mpu3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UUYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX coeAMHEHUH (BO3MOXKXHO WCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX yI0OpEHUM, MOoTyUYeHue,
coOupaHue, pacrno3HaBaHME€ M HU3YYEHUE CBOWCTB amMMHUaKa, IMpPOBEJICHUE
KaueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX TIPOTEKAHHUsl, B3AMMOIEUCTBAE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO
(BO3MOKHO VCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, dyiiepeHa, O03HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyYe€HUE, COOMpaHue, pacrno3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHCIIOTO Tra3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlHUil Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HMX TMPOTEKaHUs, O3HAKOMJICHHUE C
NPOAYKIMEN CHUJIMKATHOM TMPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o TemMe «BaxkHele HeMeTaluIbl U UX COSIUHEHUS).

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapakTepuUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHus B Ilepuomnueckon cucreMe XUMU4YEeCKUX diemeHToB . .
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. MeTtajndeckas CBsI3b U
METAJUTMYECKasT ~ KpUCTa/UIMUecKas  pem€Tka.  DJICKTPOXUMHUYECKUH  psfl
HanpspKeHU MeTaiuioB. OU3NYecKne U XMMUYECKHE CBOWCTBa MeTayioB. OOmue
CrocOOBbI TMOMy4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
crocoObl 3amuThl X OT Kopposuu. CrmaBbl (CTallb, YyTyH, AIOPAITIOMUHUH,
OpoH3a) U X MPUMEHEHHUE B ObITY W MPOMBIITIICHHOCTH.

[Ilenouynsie MeTambl: nonoxenue B llepronuueckoil cucTeMe XUMUYECKUX
sanemeHToB JI. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXKJICHUE B MPUPOJE.
duznyeckre ¥ XMMHUYECKUE CBOMCTBA (HA mpumMepe HaTpus u kamus). OKcumsl u



TUAPOKCUABI HATpusi W Kaius. [IpuMeHeHHe IIEeNOYHbIX METaUIOB M HX
COEIMHEHU.

IIlenouyHO3EeMENIBbHBIE METaAJdbl MarHMuii M KaJdblMK: TMOJOXXCHHUE B
[lepnognyeckon cucreme xumuueckux diaeMeHToB [[. 1. MenneneeBa, crpoeHune
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nuecKkne 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseiive coeauHEHUS Kaiblusg (OKCUJI, THUIPOKCHUA, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJfoMUHUN: TIOJ1I0)keHUE B [leproinueckor cucTeMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKIE€HHE B npupone. Pusndeckue u
XUMUYECKHUE CBOMCTBA aTtOMUHMs. AMGOTEpHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaXOXKICHHE B npupone. PU3NYECKHE H
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCHU bl U coiu kene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTYy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMud METAJIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KalbllUd W HATpUs C BOJOW (BO3MOXKHO MCIOJB30BAHME BHJIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUS KeEe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHME  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KQUECTBEHHBIX PEAKIMM HA WOHBI: MarHus, KajJdbLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesa (III), mequ (II), HabmrogeHNE U OMUCAHUE TPOIIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHU HaTpusl, Kajdusl W KaJlblus (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxkHenne
METAJUIBI U KX COCTUHEHUSY.

XuMHUSA U OKPYKAKIIAs cpeaa

BemectBa m Marepuansl B IMOBCEIHEBHOW JKM3HM 4YeJiOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeibl (MpeaeiabHasl I0IMyCTUMAst
KOHIIeHTpalus BemecTs, aanee — [1/IK). Pons xuMuu B perieHun 3KoJI0ruueckux
npoosieMm.

Xumuueckuii IKcnepumenm:

U3yueHHue oOpaslloOB MATEpUANIOB (CTEKJIO, CIUIABbl METAJJIOB, MOJUMEPHBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeIMETHBIX CBs3ed NpU HM3yYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAyYHble MOHATHA: HAy4YHBIH (PaKkT, TMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TEXHOIOTUsI, MaTEPUAIIBI.

dusmuka: Mmartepus, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsii, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
pemeérka, CruiaBbl, (U3HUYECKHE BEIMYMHBI, CAUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dorocunTes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpPaTbl, TOPHBIE MOPOJBI,
M0JIC3HbIE UCKOIIAEMbI€, TOTLTUBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHS IPOTPAMMbl OCHOBHOT'O OOIIETo
00pa3oBaHUsl JIOCTUTAIOTCS B XOJi¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH II€EHHOCTSIMH, MPHUHSITHIMU B
o0IllecTBE MpaBWIaMH M HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT IIporieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS M COLIMAIM3AIIUH O0yJarOITUXC .

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalrT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaThCA  CHCTEMON TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAUUM U
paciIMpeHre OMbITa ICITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mIaTpUOTHYECKOTO BOCIIMTAHMSI:

LIEHHOCTHOT'O OTHOIIIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEIUI0, TOHUMAHUSI 3HAYCHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(OpmMaruenn o
MEePE/IOBBIX JOCTHKCHUSAX M OTKPBITUAX MHUPOBONW W OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUJIaX MEKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
NEeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHON JEATENbHOCTH TMPH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B IIpPOIecCe OITOM YYCOHOM JESITEIHbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJCHME M IIOCTYNKA CBOMX TOBApHUILECH C TO3UIUU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCECTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM M COCTaBJIAIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEJCTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbBIE HA MOJyYEHHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC I OOBACHEHHUS HAOJI0JaeMBIX IMPOIECCOB M SIBIICHHM,
MO3HaBaTEIbHON, MH(GOPMAIIMOHHOW M YWUTATENIbCKON KYJIBTYpPhl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOr, JIOCTYNMHBIMU TEXHUYECKHUMH CpEJCTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEHHI0O M TO3HAaHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIIENOBATEIbCKON
JESATETHHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KU3HU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCJIEACTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBuia 0€30MacHOCTH TIpu  oOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peaIbHOMN KU3HM;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTUUYECKOMY M3yUCHUIO TTpodeccuii U Tpyia pa3InyHOTO POJia,
YBOXKEHHE K TPYyAy M pe3yjbTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHSI TPEAMETHBIX 3HAHMK 1O XHWMHH, OCO3HAHHBIA BBIOOD
WHJMBUAYAJbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccunoHanbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TPOeCCUOHATILHON cpeie;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro oOpas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIOJACHUS
paBuUJl 0€30MaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, & TAK)KE B CUTYalUsIX,
YIPOKAIOIIKNX 3JI0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHATHh 3HAHMS, MOJIy4YaeMble MPU U3YUYEHUH XUMHH, AJIS
pelleHus 3aa4, CBS3aHHBIX C OKPY>KaIOIIeH MPUPOAHON Cpenon, sl TOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEM U MyTel MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATENIBHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHOMN ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOLIEHAy4YHbIE TMOHATHUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEeIMETOB (OPMHUPOBATH IMPEJCTABICHUE O IEJIOCTHOU



HAay4YHOW KapTHHE MHpa, M YHUBEpCaAIbHbIC YueOHbIE JACHCTBUS (IT03HABATEIIbHBIC,
KOMMYHHUKAaTUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreynuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JICATEIILHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUW: PACKPBIBATH CMBICI XUMUYECKUX MOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MpPU3HAKU, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TNOHSTHUSMH), HUCIOJIb30BaTh
MOHATHUS JIs1 OOBSICHEHUS OTJICIBbHBIX (PAaKTOB U SIBJIICHHH, BBIOWpPATh OCHOBAHUS U
KpUTEpUH JUIS KIacCU(PUKAIMU XUMHYECKUX BEIICCTB M XUMHUUYECKHUX PEaAKIIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTUH),
JIeNaTh BRIBOJIBI M 3aKITFOUCHUS

YMEHHUE TIPUMEHATh B TIpOlleCCE€ TO3HAHUS TMOHATHS (IIPEIAMETHBIE |
MeTanpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIC) MOJIETIH, UCTIOJb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ 3JIEMEHTAa), XUMHUYeckas ¢opMmyia M YpaBHCHHE
XUMHUYECKON peakly — MPHU PEIICHUHM Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUM BBISIBIATH M XapaKTEPHU30BATh CYILIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBare/ibCKHe AeiiCTBUSA:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI JJii (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

PUOOPETCHHUE OIbITa 110 IUTAHUPOBAHWIO, OPraHU3AlMUd W IIPOBEACHHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIAaHHOM padoTe.

Pabora ¢ nndopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
pa3IMYHBIX BUJIOB U (OPM IPEACTaBIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHbIE
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUYMUBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHATh Pa3Iu4HbIe METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIEIEHHOT0 THIIA, TPUOOPETEHUE ONBbITA B
o0JacTl UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHHUE KYJbTYpPOH aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHbIX ITOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO OpMY IpeACTaBIeHUs HHPOPMALUU U
WUTIOCTPUPOBATh PpEIIaeMble 3a7aud HECJIOXKHBIMU CXEMaMu, JharpaMmmamu,
apyrumu ¢popmamu rpadvki U MX KOMOMHALUAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UpPOBaTh B IIpoliecce Y4YeOHOU W
UCCIIEIOBATENIbCKOM N1eATEIbHOCTH MHMOPMAIMIO O BIUSHUHU MPOMBIIIEHHOCTH,
CEJIbCKOI'0 XO3sIiCTBa M TPAHCHOpPTAa Ha COCTOSTHUE OKPY’KAOLIEH NpUPOIHON
Cpelibl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBHUA:

yMEHHs 3aJlaBaTh BOIPOCH (B XOJ€ Juainora W (WJIH) JIUCKYCCHUHU) TIO
CymiectBy  oOcyxmaemMoil  TeMbl, (OPMYJIMPOBATH CBOU  MPEIJIOKECHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHOMN 3a1auH;

YMEHUS  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
1a00paTOpHOI pabOTHI 10 HUCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO IIPOEKTA);

yMeHUsI y4eOHOro COTpYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JAESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbI€ LITYPMbD», KOOPAUHALUS
COBMECTHBIX JCWCTBUH, OIpeNeiIeHUEe KpPUTEpPUEB IO OLIEHKE KauecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTEeNbHOCTh, BHIOUpaTh Hanbosee 3PpPpeKTUBHbIE CIIOCOOBI peleHrs y4eOHbIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WJIH KOPPEKTUPOBATh
IPEIVIOKEHHBIA AITOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
HOJIyY€HUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAaX M PEAKIMSIX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pE3yJibTaTa 3asBJICHHOM IeNM, yMEHHE
UCIOJIb30BaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIaHUN.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yJabTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coliepKaHMs, YCTAHOBJIEHHOTO JaHHOW (denepasibHOM pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenudUUecKue IS IpeAMEeTHOH o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHHID HOBOIO  3HaHWs, €ro  HWHTEpIpETalnH,
npeoOpa3oBaHUIO U MTPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koHiry oOyueHnust B 8 kiiacce npeMeTHbIe pe3yJibTaThl HA 0A30BOM ypOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO dJIeMEHTa B COCTUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIMU Pa3JIOKEHUS, PEaKIUU 3aMElIeHUs, peaKuu
o0MeHa, PK30- ¥ SHJIOTECPMHUUCCKHIE PEAKIINH, TEII0BOU ((EKT peakium,
PO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTalb, PaaUyC
aToma, XUMHYECKas CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PAcTBOP, MaccoBas JOJs BEIIECTBa
(mpolLieHTHAs! KOHILIEHTpAIlUsi) B PpaCTBOPE;

[l WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKMX TMOHATHA U
MPUMEHSTH 3TH NOHATHUA MPU ONMMCAHUM BEILECTB U X MPEBPALLICHUII;

] WCIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHHS (PopmMys
BEIIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

(1 ONpEeAeNATh BaJECHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHHMSIX,
CTENEHb  OKWUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHHM MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPTraHUYECKUX COCAUHEHUSIX;

1 packpeiBaTb cmbicn Ilepuomuueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX JIEMEHTOB OT MX MojiokeHus B Ilepuoauyeckoil cucreme,
3aKOHOB COXPAHEHHUs MacChl BELIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4YE€HUsI, 3aKOHA ABOTrajipo;

() ONHKCHIBaTh W XapakTepu3oBaTh Tabmuunyro ¢opmy [lepuomanueckoii
CUCTEMBbl XHMMHMYECKHX OJJEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJbIlIMEe TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HUMEIOTCA B
tabaune «llepumomnueckass cucTteMa XuMHYeckux diaemeHToB [[. U
MenpeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij sijpa, 00IIee YUCIO IEKTPOHOB
U pacrpeiesieHHe UX MO0 3JEKTPOHHBIM CII0SIM);

11 KJIacCU(PUUIUPOBATh XUMUYECKUE DJIEMEHThl, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIly W COCTaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

(1 XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

| TIPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKHUX IPEBPAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

] BBIYMCJISTH OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHYECKOTO JJeMeHTa 1o ¢opmylie
COEMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKnu;

| TPUMEHATh OCHOBHBIE OINEPALlMH MBICIUTEIBHON AEATEIbHOCTU — aHAIIN3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTU3aluIo, KiacCu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CICIACTBEHHBIX CBS3EH — JJISI M3YUYEHHS] CBOICTB
BEIIECTB U XHUMHUYECKHX PpEAaKLIHM, €eCTEeCTBEHHO-HAYyUYHbIE METO/bI
NO3HAHUSA — HAONIOJIEHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

) clemoBaTh  MpaBUJaM  TOJB30BAHHUS ~ XMMHYECKOM  TMOCYIOM U
7abopaTOpHBIM 000pYyIOBaHWEM, a TaKXKe TMpaBWIaM OOpalieHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMHU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO M COOUpPAHUIO
razoo0pa3HbIX BELIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  AKCIHEPUMEHTBl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIIOT C MOMOUIBIO WHIUKATOPOB
(;rakmyc, dheHondTanenH, METUIOPAHXK U IPYTHUe).

K xoHiry oOyueHust B 9 kiacce npeMeTHbIe pe3yJibTaThl HA 0230BOM YpOBHE

JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

] pacKpbIBaTh CMbBICI OCHOBHBIX XHMHUYECKHX TMOHATHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, NPOCTOE BELIECTBO,
CJIO’)KHO€ BEIIECTBO, BAJIECHTHOCTh, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCIICHUS, XUMUUYECKasl peaKkiusi, XUMUUYECKasi CBA3b, TEIIOBOU 3 PeKT
peakuud, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DIICKTPOJHTHI,
HEA3JIEKTPOIUTHI, AIEKTPOJUTUYECKAS] HUCCOLMAIMSA, PEAKUUH HOHHOIO
oOMeHa, KaTalu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble W



HEeoOpaTUMBbIE pEaKlUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIECHHE W  BOCCTAaHOBJICHHUE,
ajutotTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJNINYEeCKasi), KpUCTAJUIMYECKass pel€rka, KOppo3us METAILIOB,
CIUIaBbl, CKOpPOCTh XUMHUYECKOW peaKUuH, MPeaeabHO JOMyCThUMas
koHueHtpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITh 3TH TIOHSATHUS MPU OMKMCAHUU BEIIECTB U X MPEBPAIICHU;
UCIIOJIP30BAaTh XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTEIEHb OKUCIIEHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHMSIX PpA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeen€éHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U  (KOBaJEHTHAs, WOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUUYECKOU (opmMmyJie, XapakTep Cpenbl B
BOJHBIX PAacCTBOPAX HEOPTraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbica llepmogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpynma)» U «mobouyHas
noarpynna (b-rpynna)», manble u OOdbIIME MEPUOAbI, COOTHOCUTH
0003HaUYEeHUs, KOTOpPbIE MMEIOTCSI B NEPUOAMYECKON Tabmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUS  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsja  sApa, o0OIIee 4YUCIO DJIEKTPOHOB U
pacmpesieieHue HMX IO JJICKTPOHHBIM  CJIOSIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEJIMHEHUI B
npezenax MallblX MEPUOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DIIEMEHTbl, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAcCTBYIOLIUMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO M3MEHEHHUIO CTENCHEW OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U ClenuPUUECKue XUMHYECKUE
CBOMCTBAa MpPOCTBIX M CJOXHBIX BEILECTB, MOATBEP)KIAs OMUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHM;

COCTaBJISAITb YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIMII NOHHOIO



oOMEHa, ypaBHEHHUs peaKlHii, TOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUH
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpPALIEHUH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W MOJBSIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO JOJII0 XHWMHYECKOTO »3JeMeHTa 10 ¢dopMyIie
COEIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMHUYECKON PeaKluu;

cO0JII01aTh fpaBuja  II0JIb30BAHUSA XUMHUYECKOH IOCYIOU u
7a0opaTopHbIM  O0OPYJIOBAaHMEM, a TaKXke IMpaBuia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSAMH TI0 BBITIOJIHCHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO H COOUPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOIINEC  KAaYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kKapbonat-, ¢ocdar-, CHwIHMKaT-, Cyiabhar-, THIPOKCUI-HOHHI,
KaTUOHbI aMMOHHUS U HMOHBI HM3YUYEHHBIX METAIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpax HEOPTAHMUECKUX BEIICCTB;

MPUMEHSATh OCHOBHBIC OTEPAIUHA MBICTUTEIHHONU NEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHWE, CHUCTEMAaTHU3aIio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi W3Y4Y€HHUs CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFIOICHUE, M3MEpEHHe, MOJCIMPOBAHNE, JKCIICPUMEHT (peajbHBIM M
MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaunmenoBanue pa3ienos u DJIeKTpOHHbIe (LM (PpPOBbHIE)
n/n TeM MPOrpaMMBbI Bcero Kontpounusie Hpakrieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoTsbl padoTsbI
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuotexa [JOK
MIPAKTUYECKOU IEATENBHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemecTBa 1 xuMuaeckue 15 1 bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Paznen 2. BaxxHeiilne npeacTaBuTe/Id HEOPraHUYeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuorexa [IOK
00 okcumgax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax 2 1 bubnuoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonstue 00 5 | 1 bu6mmoreka [IOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChI 1 ) | bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN




[Tepronnueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bu6mmoreka [IOK
XUMHUYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aToma

2 | e 8

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
Hroro no pazaeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne ni/mn P Konrtpousnbie | IIpakTnueckue (1upp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BemecTBO 1 XUMHYeCKHE PeaKIIUN
11 [ToBTOpEeHue U yriayOneHne 3HaHu| 5 | bubmmoreka [IOK
' OCHOBHBIX Pa3JIeJIoOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnnorexa [JOK
' peakuun https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAST JUCCOLIMALIHS. g 1 1 bubnuorexa [JOK
' XUMHUYECKUE PeaKiluu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HeMeTa/JIBI M X CO€IHHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUECKUX 4 1 bubmmnoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a2636
COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas XxapakTepruCTUKa XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 brbmmorexa LOK
' ) PYIHBL S TIEpon https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Hroro no paszneny 25




Pasznen 3. MeraJiibl M MX COeIMHEHU S

. bubmuoreka [JOK
3.1 Obmme cBocTa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxueiinne MeTayibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumusi 4 OKpy Kamomas cpeiaa
4.1 BemecTBa 1 MaTepHaisl B )KU3HU YEJIOBEKA 3 bubmmorera [TOK
' H P hitps://m.cdsoo.ru/7f41a636
Hroro no pazaeny 3
P 3 bu6nmoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68







