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HOACHUTEJIBHAS 3AIINCKA

B cucreme ecTecTBEHHO-HAy4YHOrO OOpa3oBaHUS XUMHUS Kak Y4eOHBIH
MpeIMET 3aHUMAET BaXKHOE MECTO B IMO3HAHMH 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUU
HAy4YHOM KapTUHBl MHpA, XUMHUYECKOHM TPAMOTHOCTH, HEOOXOIMMOM st
IIOBCEITHEBHOM >KM3HHM, HABBIKOB 3J0pPOBOrO0 M 0€30IaCHOrO ISl 4YeJOBEKa MU
OKpY’Karolllel ero cpeipl o0pasa *KHM3HHU, a TaKKE B BOCIUTAHUM DKOJIOTHYECKOM
KyJbTYpbl, GOPMUPOBAHUM COOCTBEHHOW MO3ULUHU MO OTHOUIEHUIO K XMMHUYECKOM
uH(popMaIK, MOTy4aeMOl U3 pa3HbIX HCTOYHHUKOB.

VYcnemHocTh M3y4eHHs ydyeOHOro IpeIMeTa CBsi3aHa C  OBJIAJICHUEM
OCHOBHBIMHU TMOHSTUSMU XUMHUHU, HAy4YHbIMU (aKTamMHu, 3aKOHAMHU, TEOPUSIMH,
IPUMEHEHHEM NOJIYYEHHBIX 3HAHUI MPU PEIICHUH MPAKTUYECKUX 3a7a4.

N3yuenue xumum Ha 0a30BOM YpOBHE OpPUEHTHUPOBAHO Ha obecreueHue
o011eo0pazoBaTeIbHON U O0IIEKYIbTYPHON MOATOTOBKHU BBIITYCKHUKOB.

Conepxanue 0a30BOr0 Kypca IO3BOJISIET PACKpbITh BEAyLIHE HIAEU U
OTJIEJIbHBIE TIOJIOKEHHUS, BAXKHbIE B IIO3HABATEIBHOM M MHPOBO33PEHUYECKOM
OTHOLIEHHUH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT COCTaBa MW CTPOEHUS,
00yCIIOBIEHHOCTh MPUMEHEHHMSI BEIIECTB UX CBOWCTBAMU; MaTepUaIbHOE €IMHCTBO
HEOPraHMYECKUX M OPraHMYeCKMX BELIECTB; BO3pacTarolllas poJib XUMHUHU B
CO3JaHUHM HOBBIX JIEKAPCTB W MaTEpPUalOB, B OJKOHOMHH CBIPbSl, OXpaHE
OKpPYXKaIoIEen Cpeibl.

N3yuenne npeamera «XHUMHS» B 4acTH (POPMUPOBAHHUS y OOyUYaIOLIUXCS
HayYHOI'O MUPOBO33PEHHUs, OCBOECHUS OOIIEHAYYHBIX METOJIOB MIO3HAHUS, a TAK¥Ke
IIPAKTUYECKOTO INPUMEHEHHsI HAay4HBIX 3HAaHUM OCHOBAaHO HA MEXIPEIMETHBIX
CBSI3SX C IIpeIMeTaMu 00J1acTell eCTeCTBEHHBIX, MATEMaTHUECKUX U T'YMaHUTapHBIX
HayK.



COIAEPKXAHUE OBYYEHUA

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaK s

Knaccuduxanusa neoprannueckux coenuneHuil. Oxcuabl. Knaccuduxanus
OKCHUJIOB:  cosiecoOpasyromiue  (OCHOBHBIC, KHUCJIOTHbIE, aMdoTepHble) W
HecosneoOpaszyronue. Homenknatypa okcugoB. Du3udeckne U XUMUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHue OKCuaoB.

OcHoBanus. Krnaccudukanuss OCHOBaHMU: MIENTOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. DPuU3MUYECKHE U XUMHYECKHME CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. dusudeckue u
XUMUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XUMUYECKHUE CBOMCTBA COJICH.
[Tonydenue comen.

I'enetnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEJEJICHNUE COAECPIKAHUS KUCIOPOJa B BO3IYXE, MOJIyUEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHUE
B3aUMOJCHCTBHSI BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
peKpalleHus ropenus (roxapa), 03HaKoOMJIeHHe ¢ 00pa3iiaMu OKCUAOB U OTIHCaHHE
UX CBOMCTB, TOJIy4eHHE, COOMpaHHMEe, paclO3HaBaHWE U M3YUYCHHE CBOWCTB
BOJIOpoJia (TopeHue), B3auMojieicTBUE Bojopoja ¢ okcuaoMm Meau (l1) (Bo3moxHO
MCIIOJIb30BaHUE BUICOMATEPUANIOB), HA0III0I€HHE 00Pa3I0OB BEIIECTB KOJTUYECTBOM
1 Momb, wuccienoBaHHE OCOOEHHOCTEW pacTBOPEHUS BEIIECTB C Pa3IMYHOU
PacCTBOPUMOCTBIO, ITPUTOTOBJIIEHHE PACTBOPOB C OIMPEICIEHHON MACCOBOM JOJIEH
PAacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbl C METAJJIaMH (HAaTpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3oB HEOPTaHNYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOACHIUE H3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICUCTBUSA
okcuga meau () ¢ pactBopoMm cepHOM KUCIOTBI, KUCIOT C METAJJIAMH, PEAKIIHMA
HEUTpAIM3alluY, TOJYYE€HUE HEPACTBOPUMBIX OCHOBAaHHUM, BBITECHEHHE OJHOTO
METaJUIa APYTUM W3 PacTBOPA COJM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1O TEME
«BakHeunIme Kiacchl HEOPraHMYECKUX COETUHEHUI.

HemeTanibl 4 MX cOeAMHEHUS

OO6miass xapakTepucTHKa TajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Gu3nyecKkue CBOMCTBA MPOCTHIX
BEILIECTB — FrAJIOT€HOB. XMMUUECKUE CBOMCTBA HA MPUMeEpE XJiopa (B3auMOIeHCTBIE
C MeTaJUlaMH, HeMeTallaMu, Inesnodamu). Xiiopoojopon. ConsiHas KHCIIOTa,



XUMHUYECKHE CBOMCTBA, IIOJIy4YeHHE, NpuUMEHeHue. JlelcTtBue xjaopa U
XJIOPOBOAOPOJA HA OPTaHU3M YeJIOBEKA. BaKHENIINEe XJIOpUIAbl U UX HAXOKICHUE B
pUPOJE.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (U3MUYECKUE CBOWCTBA
MPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOAU(PUKALIMK KHCIOPOJa
U cepbl. XUMUYeCKUe cBoicTBa cepbl. CepoBOaOpOA, CTpoeHue, (puznyeckue u
XUMHYECcKue cBOMcCTBA. OKCHUIBI cepbl Kak MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnota, Gpu3nuecKkue U XMMHUYEeCKUe CBOMCTBa (001Me KaK MPEeACTaBUTEINS
KJlacca KHUCJIOT M creuurduueckue). XuMUYECKUE PEAKIUH, JiekKallhue B OCHOBE
IPOMBIIIJIEHHOTO CMOco0a MOMy4YeHHs] CepHOMl KucioThl. [Ipumenenue cepHoit
kucnoTbl. ConM CepHOM KHCIOThI, KadyeCTBEHHas peakuus Ha Ccyiab(har-HoH.
Haxoxnenue cepsl U €€ coequHEHUH B mpupojie. XUMHUYECKOE 3arps3HeHHe
OKpYXaIoled Cpellbl COCTUHEHUSIMU Cepbl (KUCIOTHBIE I0KIM, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPeIOTBPAIECHUSI.

OO6mast xapakrepuctuka 31aeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dusznueckre U XuMuueckue cBoiictea. KpyroBopoT azora B nmpupoae. AMMHAaK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MoJyuyeHue u npuMeHeHue. Coiau aMMOHUS,
X QU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (PU3NYecKrue U XUMUUYECKHe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crHeruduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAYECTBE MUHEPATBHBIX YI0OPEHUH.
XUMHUYECKOE 3arpsi3sHEHNE OKPYIKAIOIIEH Cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JIOKIU, 3arps3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). dDocdop, amioTpornHbie
monudukanuu gocdopa, pusudeckue u xumuueckue cBorctra. Oxcun gocdopa
(V) u dochopuas kuciaora, Gpu3HUECKHMEe U XUMHUYCCKHE CBOWCTBA, IMOJYYCHHE.
Hcnonp3oBanue ¢hochaToB B KaueCTBE MUHEPATIHHBIX yI0OPESHHUIA.

O6mas xapaktepuctuka smeMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHUS. Y TIIEPOI, aJUTOTPOITHBIE MOIU(DUKAINH,
pacnpocTpaHeHHe B MpHUpPoAe, GpU3HUECKUe U XUMUYECKUE CBOWCTBA. AacopOuus.
Kpyrosopor yrimepoga B mpupome. OKcuabl yriaepoja, uX (QuU3WYecKue W
XUMUYECKHE CBOWCTBA, [JEWCTBUE HA JKUBbIE OpPraHU3Mbl, [OJIYyYEHHE U
NMpUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMBI, CBsI3aHHBIe ¢ okcuaoM yriepona (1V),
TUNOTe3a T100aJbHOTO MOTEIJICHUS KIMMaTa, NapHUKOBBIA 3(¢dekT. YroibHas
KUCIoTa U e€ coimu, WX (U3NYECKHe M XMMHUYECKHE CBOWCTBA, IMOJIyYCHHE H
npuMeHenne. KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIAULIMHE, TPOMBIIIEHHOCTH U CEJILCKOM XO351CTBE.



[lepBOoHaYaMBHBIC TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSAMHCHUIX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTHUIICH, 3TaHOJI, TIIMIEPHUH, YKCYCHAsl KHCIIOTa).
[TpupoHbIE HMCTOYHUKH YIJICBOJIOPOAOB (Yrojb, NPUPOIHBIA Ta3, HEPTH),
NPOAYKTHl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MNPOMBILIUIEHHOCTH.
[TorsiTHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KUpaX, OelKax, yrieBojgax — U X
pOIM B OKM3HHM 4elOBeKa. MaTepuaabHOE €IWHCTBO OPTaHMYECKUX U
HEOPTaHUYCCKUX COCTUHEHUHN.

KpemHuuii, ero ¢usnueckue ¢ XUMHUYECKHE CBOICTBA, NOJy4YEHHE W
npuMeHenue. CoeJuHeHNs KpeMHUs B mpupoae. O01mune npeacTaBieHus 00 OKCue
kpemuus (IV) u kpemuueBoit kucnore. CUIUKAThI, UX UCIIOJIL30BaHUE B OBITY, B
NPOMBIIIICHHOCTH. BajkHEWIne CTpOWUTEIbHBIE MaTepHalbl: KepaMuKa, CTEKIIO,
1eMeHt, OeToH, kene300eToH. I[IpoOimeMbl 0€30MacHOTO  HCIOJIb30BAHUS
CTPOUTEIIHHBIX MAaTCPHAJIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0paslloB HEOPraHWYECKHX BEIIECTB, CBONCTB COJITHON KHCIIOTHI,
NPOBEJICHNE KaUYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJICHUE MTPU3HAKOB
UX TPOTCKAHWs, ONBITHI, OTpaxarome (QU3NYCCKUE W XUMHUYCCKHE CBOWCTBA
rajJloreHOB M WX COCIWHEHUH (BO3MOXHO WCIIONIb30BAHHE BHJICOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJI0pUI0B (TaIOr€HUI0B), 03HAKOMIIEHHE C 00pa3liaMu
ceppl M €€ COeqUHEHUsSMU (BO3MOXKHO HCIOJIb30BaHUE BUIECOMATEPUAIIOB),
Ha0JII0IeHHE TIpoliecca OOYTIIMBaHUS caxapa MoJ JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI,
NPOBE/IEHNE KaYeCTBEHHOM peakiuu Ha cyiabdaT-uoH U HabIo/IeHne pu3HaKa eé
IPOTEKaHUsI, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMH a3ora, (Gocdopa u ux
COeIMHEHU (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEpUAJIOB), 00pa3iiaMu a30THBIX
u (hochopHBIX yI0OpeHHH, TONyYeHHE, COOMpaHUe, paclo3HaBaHUE U HM3yUYCHHE
CBOICTB aMMHaKa, MPOBEJCHHE KAaYeCTBEHHBIX pEaKIMii Ha HOH aMMOHHUA H
dochaT-noH W U3yYEHUE TPU3HAKOB WX TPOTEKAHHUSA, B3aMMOJICHCTBUE
KOHIIEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MEAbI0 (BO3MOXKHO WCIIOIh30BAHUE
BUJICOMATEPUATIOB), HM3YYCHHE MOJIeJell KPUCTALNTMYECKUX PEImETOK anMasa,
rpadura, QymiepeHa, 0O3HAKOMIICHHE C TPOIECCOM aJCOPOIHH PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIIEM U YCTPOWCTBOM IMPOTHUBOTa3a, IMOIy4YEHHE,
coOupaHue, pacrio3HaBaHWE M W3Y4YCHHE CBOWCTB YIJIEKHUCIIOTO Tra3a, MPOBEICHUE
KaueCTBEHHBIX PEaKIUii HA KapOOHAT M CUIMKAT-UOHBI U U3YYCHHE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHWE C TPOAYKIIMEH CHIMKATHOW TPOMBIILICHHOCTH,
pElIeHNe JKCIEPUMEHTAIBHBIX 3a7a4 1Mo TemMe «BakHeimme HeMeTallbl U WX
COETUHEHHUSI.

MeTaslibl M UX COeTUHEHUS



OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
uxX mnojioxeHus B llepuoamyeckon cucreMe xumudeckux isneMeHtos J[. N.
MengeneeBa u crpoeHusi aTomoB. CTpoeHue MeTaimioB. Mertajuinueckasi CBA3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKAass  pEmIETKa.  OJNEKTPOXUMHUYECKHH  psl
HanpspkeHuil metannoB. dusnyeckue 1 XMMUYECKUe CBOMCTBA MeTauioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOppO3WHM METANJIOB, OCHOBHBIC
crocoOBbl 3alTUTHI UX OT Koppo3uu. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHNM, OpOH3a)
Y UX IPUMEHEHHE B OBITY U MIPOMBIIILICHHOCTH.

[Ilenounble MeTauibl: moJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
anemenToB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXJICHUE B TMPUPOJE.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanwus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIeIOYHBIX METAUIOB U  MX
COCJIMHCHUM.

[IlemouHO3eMEIbHBIE METaJbl MarHuii W KaJbLIMM: IIOJIOKEHHE B
[Tepunoanueckoit cucreme xumuueckux 3semenToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHUe B npupojae. u3nueckrue U XMMUYECKUE CBOMCTBA MarHusl U
Kanblus. BaxkHelme coeiMHEHUs KabIUs (OKCU, TUIPOKCU]I, COJH). JKECTKOCTh
BOJIbI U CTIOCOOBI €€ yCTpaHCHHS.

ANOMUHME: TOJI0O)KeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJE€HUE B mpuponae. Pu3zndeckue H
XUMHUYECKHE CBOMCTBA alfOMUHMSI. AMDOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
AITFIOMHHHS.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MengaeneeBa, cTpoeHHE aroma, HaxOXIACHUE B mpupoje. DPU3UUYECKUE U
XUMHUYECKHE CBOMCTBA kee3a. OKCcHabl, TuAPOKCUIbI U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpa3sllaMd METALIOB M CIUIABOB, WX (DHU3NYSCKUMU
CBOWMCTBaMH, H3yUYCHHUE  pE3yJIbTAaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbllis M HATpus C BOJIOM (BO3MOXKHO MCIIOJIB30BAaHUE BHJICOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB XKECTKOW BOJbI, MPOIIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOHO  HCIIOJIB30BAHME  BHUJEOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PCaKIMi Ha MOHBI: MAarHUs, KaJIbIIMs, aJFOMUHUS, ITUHKA, sxkene3a (1)
u xenesa (Il), menm (Il), HaOmromeHWE W omMHCaHWE TMPOIECCOB OKPAITUBAHUS
MJaMeHW HMOHAaMM HaTpus, Kajausd U Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIIeI0BaHUE aM()OTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHHUS U
TUJIPOKCHJIA [IUHKA, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baxueimmue
METAaJJIbl U UX COCAUHCHUS.



XuMHA U OKpY:KaoLas cpeaa

BemecrBa u Marepuasisl B IIOBCEIHEBHOW JXM3HM 4elloBeka. be3omacHoe
MCTIOJIb30BAaHUE BEIUIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momormis mpu
XUMHUYECKUX 0KOTaX U OTPABICHUAX.

XuMHUYeCKOe 3arpsi3HEHHE OKpYJKalolled cpeapl (mpeaenbHas JOMycTUMAas
KOHLEHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KOJ0THYecCKuX
npooem.

Xumuueckuit IKcnepumenm:

U3ydeHue oOpas3IoB MaTepHasioB (CTEKIIO, CIUIaBbl METaIOB, TOJMMEpPHEIC
MaTepHabl).

Mexcnpeomemnuvle ceazu

Peanmzamust MexXmnpeaMETHBIX CBsA3€d NpU W3YYCHHH XHMHU B 9 Kiacce
OCYILIECTBIISIETCST 4epe3 HCIOIb30BaHUE KaK OOIIMUX E€CTECTBEHHO-HAyYHBIX
TIOHATHH, TaK W TIOHSATHH, SIBISIOIIAXCS CHCTEMHBIMH JIJISI OTJCJBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHSATHS: HAYYHBIH (DaKkT, THIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIAacCCUPUKAIUI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCMIEPUMEHT, MOJICJIMPOBAHNE, H3MEPECHUE, MOJEb, SBJICHUE, MaPHUKOBHIM
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®duszrka: Matepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaANOaKTUBHOCTbD, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IIPOBOIHUKH,
NOJYIIPOBOAHUKU, JTUINEKTPUKH, (OTODIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIITNYECKas
peméTka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TTOPOIbI, TTOJIC3HBIC
HCKOMaeMble, TOIUIUBO, BOJIHbIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XO0Jie OOYy4YEeHHs XMMUU B €IMHCTBE Yy4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTIXKCHUSX U OTKPBITHSX MHUPOBOM M OTEYECTBCHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIeI0BATENbCKON, TBOPUECKOM U IPYTUX BUAAX I€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHUUYECKOM PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM paboThl C y4YEeOHBIMH TEKCTAaMM, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIOTPEOIICHHSI aTKOTOJIsI, HAPKOTHKOB, KYPEHUSI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPYJLy U Pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHMS, MOHHMAaHHE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HMX PEeIIeHUs MOCPEICTBOM METOJ0B XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33pPEHUS 00IIIEHAYYHBIE TTOHATHS (3aKOH, TEOPHUS, TPUHITHII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHBbIE YYeOHbIE eiicCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 00BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHE PACCYkJACHUSI (MHIYKTHUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKass ¢Gopmylia U YypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI 1J1s1 (DOPMUPOBAHUS TUIIOTE3HI IO IPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €ro Pe3yJbTaT, GOpMYyIUpPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLUIMX JAHHBIX, HEOOXOAUMBIX JJISi BBIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (POpMY NpeAcTaBlieHus UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCHUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTopHOI pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHus, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHUE CaMOCTOSATEIBHO OINPEAENATh LEJIH NEATEeIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM MPU BBINOJHEHUHU 3aJaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mnpeAMETHBIX PE3YJbTATOB IO OCBOCHHUI 00s3aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH [0  TOJYYEHHWI0 HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX TOHSTHUN: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (DEKT peakinu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poIeHTHAsI KOHIIEHTPAIIHsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTraapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOro JJIeMEeHTa 1o (GopMysie COEIUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0O0O0OIIeHHe, CHCTEMAaTU3allMIo, KIacCU(UKAIIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOU OCYA0U U JaO0paTOPHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCcOBOW J0JIEM PacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMUYECKasi peaKklus, XUMUYecKasi CBs3b, TEIUIOBOM 3P heKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peaKIuu, MPeaesIbHO JOMYCTUMAas KOHIIEHTpAIIHS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOmMEe W CrenuUUecKrue XUMUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEN, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OallaHCca 3TUX PEeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO JJIeMEeHTa Mo (OpMyine COSAMHECHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHNIO, BBISIBJICHUE MPUYUHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOT€K3, HOK
' KHCTHTETRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC Bpem https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosunuecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBanue pa3aejoB U TeM nudpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasjnen 1. Baxuneiimme npeacrtaBuTe/ M HEOPraHMyeCKUX BelllecTB
11 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 5 bubnnorexa [JOK
' COEIMHEHUIT https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 2
Pa3pen 2. Hemerasiibl M1 UX COeIUHEHU ST
bu6moreka [IOK
2.1 K i 1
DEMHHI H €10 COCIMHCHIA https://m.edsoo0.ru/7f41a636
29 Yraepoa u ero coeIMHEHUS 3 bubnuoreka [IOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 4
Pa3znen 3. Meraiibl M X cOeANHEHHUS
31 OO011Me CBOMCTBA METAJUIOB. 1 bu6mmoreka [JOK
' DIIEKTPOXUMUYECKUI P HATPSKECHUI https://m.edso0.ru/7f41a636
3.2 [ToHsATHE O KOPPO3UU METEILIOB 1 bubmorexa HOK
https://m.edsoo.ru/7f41a636
3.3 OKcHABI U THAPOKCUIBI HATPUS U KaJIUA 1 bubmmorexa [IOK
' g AP a p https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
3.4 €JIOYHO3EMEIILHBIE METAJIJIBI 1
i https://m.edsoo.ru/7f41a636
35 AmromuHmuil. AMQoTepHbIe CBOMCTBA 5 bubnunoreka [JOK

OKCHUIOB U THAPOKCHUIOB

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



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

bubmuoreka [JOK
. ) 2
36 Hexneso. CoepuueHit xenesa https://m.eds00.ru/7f41a636
Wroro mo pazueny 8
Pasnen 4. Xumus u okpy»kaiomnias cpeaa
4.1 B a ¥ MaTepHAaJIbl B )KU3HU YEIOBEKa 3 bubmorexa HOK
' cHects P https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3

PesepBHOE Bpems

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

9 KUIIACC

Nen/ KounyecTBo yacos Jara JJIeKTPOHHBbIE HU(POBHIE
° n/m
Tema ypoka B Konrposabubie | IlpakTuueckue | HM3ydeHHs = 00pa3oBaTe/ibHbIE
cero
padoTsI padoThbI pecypchl
XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAHHUH B CBETE MPEACTABICHUIN Bu6mioreka [IOK
1 i 1
06 sneKTpoNMTHYECKOH https://m.edsoo.ru/00adb59e
JTUCCOTMAIIAN
Ucnonb3oBanue pocdaTtos B
KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. Bu6nuorexa [IOK
2 3arps3HeHue PUPOSHOT Ccpesbl L https://m.edsoo.ru/00adb6b6
dbocdaramu
VYrnepon, pacnpocTpaHeHUe B
3 npupoje, Gpu3ndecKre H XUMHIECKHE 1 bubmmoreka [LIOK
CBOIICTBA https://m.edsoo.ru/00adb7e2
Oxcuppl yriaepoaa, ux pusundeckue u
XMUMHYECKHE CBOMCTBA. Bu6anorexa LIOK
4 1
OkoJiornieckue npoodemb, https://m.edsoo.ru/00adbacé
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V)
5 YroJibHasg KACIOTa U €€ COJIU 1
6 Kpemuuii u ero coennHeHus 1 bubnuorexa [IOK
https://m.edsoo.ru/00adbcb0
XUMHUYECKUE CBOWCTBA METAJIOB.
7 DNEeKTPOXUMHYECKU Pl 1 bu6mmorexa LIOK

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

Ilonsatue o KOppO3uKu METAJIJIOB

bubmuoreka [JOK

1

8 https://m.edsoo.ru/00adc28¢c

9 OKCI/II[I)I Hu FI/IIIpOKCI/IIII)I HanI/Iﬂ Hu 1 BI/I6JII/IOT€K3. HOK
KaJiis https://m.edsoo.ru/00adcade

10 Il[enoqliloseMeanume METaJUIbl — . Bu6miorexa IIOK
KaJIbIIM1 1 Maranu https://m.edsoo.ru/00adcd68

11 ATIOMUHHI 1 bubnuorexa [JOK
https://m.edsoo.ru/00add448

> AmdoTepHbIe CBOIICTBA OKCHIA U . Bu6moreka [JOK
rmapokcuia https://m.edso0.ru/00add5d8

13 YKeneso 1 bu6moreka [IOK
https://m.edsoo.ru/00add8h2

y Oxcupl, THAPOKCHIIBI M COJTH JKeJie3a . Bu6smoreka [JOK
(11 u xenesa (1) https://m.eds00.ru/00add9d4

5 Bewecta u nfaTepHanm B . Bu6miorexa [[OK
MOBCCJIHCBHOU KM3HH YCJIOBCKA https://m.edsoo.ru/00addd12

” XI/IMI/I‘IGCKOG“SanSISHCHPIe . Bu6miorexa IIOK
OKpYyXKarolmen Cpeabl https://m.edsoo.ru/00addbfa

. Pojib XuMuu B pelicHUH . Bu6mioreka [[OK
SKOJIOTHYECKHX IPOOIeM https://m.edsoo.ru/00addecO

OBILIEE KOJIMYECTBO YACOB I10 17

I[TPOTPAMME



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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