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PaGouast mporpamMma 1o yueOHOMY npeameTy «XuMus» (0a30BbIN ypoBEHb) (MIpeaMeTHas
o0nactb «EcTecTBEHHO-HAYUHbIE IPEAMETHI») BKJIIOUAET OSICHUTEIbHYIO 3alMCKY, COJEPKaHUE
00y4YeHHS, TUIAHUPYEMbIC PE3YJIbTAThl OCBOCHHS IIPOTPAMMBI 10 XUMHH, TEMATHYECKOE IJITAHUPOBaHUE.

[TosicHuTenpHast 3amucKa OTpaKaeT OOIIHe I W 3aJa4il M3yYeHUs XUMHH, XapaKTEPUCTUKY
NICHXOJIOTHYECKUX TPEANOCHUIOK K €€ M3YYEHHUIO OOYyYalolIMMHCS, MECTO B CTPYKType Y4eOHOro
IUIaHA, a TaKXe MOAXOAbl K OTOOPY COAEp)KaHUs,K ONpPENCIICHUIO TNIAHUPYEMBIX PE3YIbTaTOB.

ConepxaHrie OOyYeHHUS PACKPBIBACT COJCPXKATEIbHBIC JIMHUHM, KOTOPBIC MPEUIaratoTcs JUis
00513aTEIbHOTO N3YYEHHS B K&KIOM KJIaCCe Ha YPOBHE OCHOBHOTO 00ILEro 0Opa3oBaHMUS.

[Inanupyemble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl 110 XWUMHH BKJIIOYAIOT JIMYHOCTHBIEC,
MeTaIpeIMETHbIE Pe3yJIbTaThl 32 BECh MEPHO O0yUeHHS Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus,
a TaKkKe MPEIMETHBIC JIOCTIKEHHS OOYYaroIIerocs3a KaX bl roj] 00y4eHusI.

MHNOACHUTEJIBHAA 3AIITMCKA

[IporpaMma Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS COCTaBJCHA HAa OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOIO OOLIETo
oOpazoBanusi, mnpezacraBieHHblx B DPI'OC OO0, a Takxke Ha OCHOBe (QenepainbHON padbodei
OpOrpaMMbl BOCHHMTAaHUS M C y4€TOM KOHLENIMM IpernojaBaHusi y4eOHOro mpeamera «XuUMUS» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu, peanu3yoomux OCHOBHbIE 00pa3oBaTelbHbIE
IIPOrPaMMBI.

ConepxaHue NporpaMMbl 0 XHMHUHU HANpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOM
KapTHHa MHpa oOydaroumxcs 8 kiacca mpu OOydyeHMHM MX XMMHUH Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/IEATEIbHOCTHOTO No1xoa. IIporpamma no xumuu cootBercTByeT TpedoBanusm ®I'OC OO0
K IUIAHUPYEMbIM JIMYHOCTHBIM, NPEJAMETHBIM M MeETalpeIMEeTHBIM pe3ysibTaTaM OOy4YeHMs, a TakKKe
YUUTBHIBAET HEOOXOJUMOCTh pEaTM3alUU MEXIPEIMETHBIX CBA3€H XUMHH C €CTECTBEHHOHAYYHBIMU
y4eOHbIMU NpeaMeTaMu. B Heil onpenensitoTcss OCHOBHBIE LIETM U3yYeHHsI XMMUU Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus, IUJIAaHUPYEMble pE3yJNbTaThl OCBOEHUS Kypca XUMHUHU: JIMYHOCTHBIE,
MeTaIpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpaMma o XMMHH BKJIFOYAET:

-JIaHUpYeMble pe3yJbTaTbl OCBOGHMS Kypca XMMHUU Ha 0a30BOM YypOBHE B TOM 4YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roJIaM O0yUEHUs;

-co/iepkaHle yueOHOro npeaMeTa « XUMHUs» 10 rojjamMm 00ydeHus;

3HaHME XHUMHUHU CIYXUT OCHOBOH i1 (POPMHUPOBAHUS MHMPOBO33PEHHSI OOydarollerocs, €ro
NpEeCTaBICHUNH O MaTepUalbHOM E€AMHCTBE MHUpPA, BAXKHYIO POJIb UTparoT (opMHUpyeMble XHUMHUEH
IPEJCTaBICHUS] O B3aUMOIIPEBPALLEHUSAX DSHEPTUU U 00 3BOJIOLMHU BELIECTB B MPUPOAE, O MYyTAX
peleHns rIo0anbHBIX NpPoOJIeM YCTOHYMBOTO pa3BUTHSA 4eJI0BEYECTBA — CBIPBEBOIA,
SHEPreTUYecKOoM, MUIIEBOW U HKOJIOTMYECKOI 0e30MacHOCTH, IpobeM 3IpaBOOXPaHEHHUSI.

N3yuyenue xumuu:

-CIIOCOOCTBYET peali3allud BO3MOXHOCTEH aJisi camMopa3BUTUS U (OPMUPOBAHMS KYJIbTYpbI
JUYHOCTH, €€ 001Iell U (yHKIIMOHATBHON T'PaMOTHOCTH;

-BHOCUT BKJIaJ B (OPMHUPOBAHHME MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEW OO0ydarommxcs,
HaBBIKOB WX CaMOCTOSATENbHOM  y4eOHOW JeATEeNIbHOCTH, AKCIEPUMEHTATbHbIX "
HCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOUMBIX KaK B MOBCEIHEBHOM W3HU, TaKk U B
npodecCHOHATIBLHOM 1eATEIbHOCTH;

-3HAKOMHUT CO CHEIM(PUKON HAyYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBHI IIEIOCTHOTOB3IJIsIa Ha
€IMHCTBO MpPHUPOABI M  YEJOBEKa,  SABIAETCS  OTBETCTBEHHBIM  3TalioM B ()OPMHUPOBAHUHU
€CTECTBEHHOHAYYHOW IPAMOTHOCTH 00YJarOITuXCs;

-cr1oco0cTBYET (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
pUpoJie, K YeJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOrHUECKOe 00pa3oBaHUE 00yJaromIMnXCsl.

JlanHple HampaBieHUss B OOyYEeHHMM XHMHMH OOECIIEUMBAIOTCA CHEIU(PHUKON COIepKaHus
y4eOHOro npeaMeTa, KOTOPBIH SBIIsSETCS MeJarorn4ecky aaanTHPOBaHHBIMOTPaKEHUEM 0a30BOM HayKH
XUMUH Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO oOOIIEro o0Opa3oBaHMs OPHUEHTUPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CUCTEMbI TEPBOHAYAIBHBIX TMOHATHA XHMHH, OCHOB HEOPraHWYECKOH XHUMHU H
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX MIOHATUN OPTaHUYECKOU XUMUHU.



CtpykTypa colepkaHus MPOrpaMMBbl IO XMMHUH CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOTO MT0/1X0/1a
K €€ n3yuenuto. CojpepxaHue CKIAIbIBACTCS U3 CUCTEMbI IOHATHIIO XUMHUYECKOM 3JIEMEHTE U BEIIECTBE
U CUCTeMbl NMOHATHH O XuMHUYeckod peakiuu. O0e 3THU CHUCTeMbl CTPYKTYpPHO OPraHHU30BaHbI IO
MNPUHIUITY TOCJIEIOBATEILHOTO Pa3BUTHUSI 3HAHUNA HAa OCHOBE TEOPETUUYECKHUX IMPEJCTABICHUN Pa3HOIO
YPOBHSL:

-aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS; -

[Tepnonnueckoro 3akona /.M. MeHieneeBa kak OCHOBHOT'O 3aKOHA XMMUU; YYEHHUS O CTPOCHUH
aToMa M XUMHUYCECKOM CBS3H;

-TpeCTaBIeHUI 00 AIEKTPOIUTUUECKON AUCCOIIUAIIH BEUIECTB B PACTBOPAX.

Teopernueckre 3HAHMS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJIYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIOTHSS
GYHKIIMM OOBSCHCHHSI W TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MTOJIYYEHUS U3y4aeMbIX BELIECTB.

OcBoeHuEe MPOTpaMMBbl 110 XUMHUU CHOCOOCTBYET (DOPMHUPOBAHMIO MPEIACTABICHUSO XUMUUECKOU
COCTABJISIFOLIEH HAYyYHOU KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPObL, IEHHOCTHOTO OTHOIIEHUS K
HAay4YHOMY 3HAHHIO U METOJIaM TMO3HAHUs B HayKe.3yueHne XuMun mpoucxouT ¢ MPUBJICUCHUEM
3HaHMI U3 paHee U3YyYCHHBIX YUeOHBIX mpeaMeToB: «OKpyskaromuil Mupy», «bruonorus. 5—7 Ki1acce» U
«®Dusuka. 7 Kiaccey.

[Ipy u3ydeHHH XUMHUH NPOUCXOIUT (OPMUPOBAHME 3HAHUNW OCHOB XMMHMUYECKON HAyKH Kak
00JacTl COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIbHOCTH YEIOBEKa U KaK OJHOIO M3
KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3ajada y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHUN — BaXXHEUIIUX (HAKTOB, MOHATHUN, 3aKOHOB M TEOPETHUYECKUX IOJOKECHUM,
JTOCTYIHBIX 00O0OIIEHUIH MUPOBO33PEHYECKOTO XapaKTepa, si3blka HAYKH, B MPHUOOIIEHUU K HAYYHBIM
METOJIaM TO3HAHHUSI TPU U3YYCHUW BEHICCTB M XHUMHUYCCKUX peaknuid, B (HOPMHPOBAHHH U
pa3BUTUU TO3HABATEIbHBIX YMEHMH M UX MPUMEHEHUH B Yy4eOHO-NO3HABATEIbHONW U y4eOHO-
UCCJIEIOBATEIbCKON /IEATETbHOCTH, OCBOGHUMM NpPaBHJ 0€30MacHOro oOpallleHusi ¢ BEIIECTBAMU B
MOBCEHEBHOM KU3HH.

[Ipy w3yueHMH XMMHH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS BaKHOE 3HAYCHHUE
MpUOOpEIH TaKKe LeH, KaK:

-popMupoBaHue WHTEJUICKTYaJIbHO pa3BUTOM JTUYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CaMOCTOSITEIBHOMY TPHUHITHIO  PEIIeHUH, CIOCOOHOM
aJlanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU;

-HaMpaBJICHHOCTh  OOy4YeHUS HAa CHCTEMaTH4YecKoe TMpHOOIIeHHe OOydJaromuxcs K
CaMOCTOSITEJIbHOW T103HABATEIILHOW NIEATEbHOCTH, HAyYHBIM METOJaM TO3HaHUS, (OPMUPYIOIIHM
MOTHBAIIMIO M PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

-o0ecrieyeHnue  YCJIOBHUM, CHOCOOCTBYIOIIMX  INPUOOPETEHHIO  OOyYaroIMMHUCA  OIbITa
pa3HOOOpa3HOW JEeATENbHOCTH, TIO3HAHWS W CaMOMO3HAHMS, KIIFOUEBBIX HAaBBIKOB (KIFOUYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCAITBHOE 3HAYCHHE JIJIST PA3TMYHBIX BUIOBICATEIHLHOCTH;

-popmupoBanue o6mel (yHKIIMOHATHPHOW M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH,B TOM UYHUCIIE
yMEHUN OOBSCHATH M OILICGHUBATh SBICHUS OKPYXKAIOIIETO MHpA, HCIONB3Ys 3HAHUS U  OIIBIT,
MOJTyYeHHBIC TIPH U3YYCHUH XUMUH, IPUMEHITh UX MPHU PEHICHUH MPOoOJIeM B MOBCETHEBHOM KU3HU U
TPYAOBOM AEATETbHOCTH;

-popmupoBanue y OOY4YAIOIMIMXCS TYMAaHHCTUYECKUX OTHOIICHUH, MMOHUMAHHS I[I€HHOCTH
XUMUYECKUX 3HAHHUH JIJIS1 BBIPAOOTKU KOJOTUUYECKH I1€TIeCO00Pa3HOT0 MOBEJACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHOU CPEIbI;

-pa3BUTHE  MOTHBalMM K 00y4eHwuto, CrocoOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY TPO( IS ¥ HATPABIICHHOCTH JATbHEHIIIETO O0yUeHHUSI.

Ha u3yuyenue xumuu (0a30BbIii ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIIer0 0Opa3oBaHusl OTBOAUTCS
B 8 KJiacce - 68 4acoB (2uaca B HEJIEJIO).



COJEPXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATHSA

[Ipenmer xumun. Posib XuMUM B KU3HU 4Y€JIOBEKAa. XHMMHS B CUCTEME HayK. Tena v BEIIECTBa.
®dusnueckue CBOMCTBA BELIECTB. ArperaTHoe cocTtosiHue BemiectB. [loHATHE O MeToAax MO3HaHUS B
xumud. Yucrteie BemecTBa u cMecH. CriocoObl paseneHusicMeceii.

ATOMBI U MOJIEKYJbl. XUMUYECKHUE 1eMEHThl. CHMBOJIBI XMMUYECKUX AJIEMEHTOB.
[IpocTeie u cnokHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opMmyna. BaneHTHOCTh aTOMOB XHMMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENbHAsA aToMHas Macca. OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas
JI0JIs1 XUMHUYECKOI0 AJIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monbs. MossipHas macca. B3auMMoOCBS3b KOJIMYECTBA, MAacChl U 4HUCIIA
CTPYKTYPHBIX €IMHHUII BellecTBa. PacuéTel mo popmynaM XUMHUUECKUX COSAMHEHHA.

dusnyeckue U XMMHUUYECKUE SBJICHUS. XUMUYECKasl peakius U e€ Npu3HaKku. 3aKOH COXPaHEHUS
Macchl BeliecTB. XHUMHUYecKue ypaBHeHHs. Kiaccudukanus XUMHUYECKUX peakiuil (CoenuHeHus,
paslioKeHus1, 3aMeIleHHs], OOMEHa).

Xumuyeckuu sxcnepumenm:

3HAKOMCTBO C XHMMMUYECKON TIOCYIOM, NpaBwjiaMu paboThl B Jjaboparopuu U MNpUEMaMU
oOpaitieHus ¢ 1abopaTOpHBIM 000PYAOBaHHEM, U3YUYEHHE U ONUCaHuEe (PU3NYECKUX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIECTB, HaOmoneHNe (U3NYecKuX (TUIaBJICHHWE BOCKA, TasHUE JIbJa, PACTHPAHHE
caxapa B CTyNKe, KUTMIEHUE M KOHACHCALUA BOJBI) U XUMHYECKHX (TOpPEHHE CBEYH, MpPOKaIHBaHHE
MEJHON TPOBOJIOKM, B3aUMOJECHCTBUE MeJa C KHUCJIOTOW) SIBICHUH, HAONIOAEHME U OIHUCaHHE
MPU3HAKOBIPOTEKAHUS XMMHUECKUX peakluid (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHOU KUCIOTHI
¢ xyopuaoM Oapwusi, paszinoxkenue ruapokcuna meau (1) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kele3a C
pactBopom comu meau (II), m3ydyenme crmocoOoB pasneneHust cMecel (¢ MOMOLIbIO MAarHuTa,
¢unbTpoBaHUE, BBIIAPUBAHME, IUCTWILUISALUSA, Xpomarorpadus), NPOBEICHHE OYHCTKH IOBapEHHOU
COJM, HAONIOJEHHE U OIHUCAaHWE pe3yJbTaTOB MPOBEACHHUS OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHUsI MaCChl, CO3JaHNe MO/IENIE MOJIEKYJ (ILIapOCTEPKHEBBIX ).

Baskneimue npeacraBuTe/ M HEOPraHUYeCKHX BellecTB

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — anemeHT u npoctoe BemecTBo. Haxoxxnenue
KHCIIOpoa B MpHUpone, (u3nyeckMe M XUMHMUYECKHE CBoOMcTBa (peakuuu ropeHus). OKcuipl.
[Ipumenenne xucimopoma. CrocoObl TONMYYEHUS KHUCIOPOAAB JJA0OPATOPUU U MPOMBIIIICHHOCTH.
Kpyrosopot kuciopoaa B npupojie. O30H — aJuIoTpoIHas MOAU(PHUKALM KUCIOPOAA.

TemoBoit  3pdekT XUMHUYECKOM  peakiud, TEepPMOXMMHUUYECKHE YpaBHEHHUS, DJK30- U
SHIOTEPMHUUECKHE PEAKIMHU. TOIUIMBO: Yyrojab U METaH. 3arpA3HEHUE BO3/lyXa, YCUIEHUE apHUKOBOIO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemecTBo. HaxoxaeHue Bojopoaa B npupoze, Gpunveckue u
XUMHYECKHE CBOIMCTBA, IPUMEHEHHE, ClIOcOObI oayyeHus. KucioTs! u comu.

MonsipHblii 00bEM Ta30B. Pacy€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoWcTBa BOAbl. Boga kak pactBoputenb. PactBopel. HacelieHHble 1
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMOCTh BemecTB B BoAe. MaccoBasl 0 BELIECTBA B PAacTBOPE.
Xumuyeckue cBoMcTBa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MPHUPOJIE W B KU3HU YEIOBEKA.
Kpyrosopot Bojb!I B ipupoae. 3arpsisHeHHe NpUPOAHBIX BoA. OXpaHayu OUYNCTKA IPUPOIHBIX BOJ.

Knaccudukanmss  Heopranmyeckux  coeaumHeHuid. Oxcuapl.  Kraccudukanuss — OKCHAOB:
cojeoOpa3ymomue (OCHOBHbBIE, KHUCIOTHbIE, aMmdoTepHble) U HecojeoOpasyromue. Homenkmnarypa
okcu10B. Du3nueckre U XMMUUYECKre CBOcTBa okcu10B. [lomyueHne okcuoB.

OcnoBanus. Knaccudukanus ocHoBaHMHN: MIET0YM U HEPACTBOPUMBIE OcHOBaHUs. HoMeHknatypa
OCHOBaHUH. PU3MYECKHE U XUMUUYECKHE CBOMCTBA OCHOBaHUM. [loyueHne oCHOBaHUH.

Kucnorsl. Knmaccudukarms kucnor. Homenknarypa kucnot. @u3nueckue MXUMHUECKUE CBOMCTBA
kucnot. P akruBHoctu metaiuioB H.H. bekerosa. Ilonyyenue kucior.

Comu. Homenkiatypa coneidl. @Pu3znyeckue M XUMHYECKHE CBOWCTBA COJEH.
[Tonyuenue comnen.
I'enernueckas cBA3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COESIMHEHHMN.



Xumuueckuu IKCnepuMenm:

KayeCTBEHHOE ONpeJeNieHHe COJACpKAaHUs KHUCIOpoJa B BO3AyXe, IOIy4YeHHE, COOHpaHHe,
pacrio3HaBaHME€ M M3yYEHUE CBOICTB KHUCJIOpOJa, HAOMIOJEHUE B3aUMOJICHCTBHS BEIIECTB C
KHUCJIOPOJIOM M YCIIOBUS BO3HHMKHOBEHHS W IIPEKPALEHUS TOpeHMs ([0)Kapa), O3HAKOMJIEHHE C
o0Opa3liaMu OKCHJIOB M OINKMCAHHWE HMX CBOMCTB, MOJydyeHHE, COOMpaHUe, pacro3HaBaHHE M U3Y4YCHUE
CBOWCTB Bojioposa (TopeHue), B3aumMojeicTBHe Bojopoda ¢ okcugaom wMeau (1)  (Bo3moxHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), HAOIIOJeHHE 00Pa3IOB BEIIECTB KOJIUUYECTBOM 1 MOJIb, MCCIIEIOBAaHHE
OCOOEHHOCTE pacTBOPEHUsI BEUIECTB C Pa3jIMYHOM pPacCTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C
ONpeAEIEHHON MacCOBOM JOJIE PpPacTBOPEHHOIO BEUIECTBA, B3aMMOJEWCTBHE BOABI C MeETaJNIaMU
(HaTpueM W KaibleM) (BO3MOXKHO HCIIOJIb30BAaHHE BHUACOMATEPUATIOB), HCCICIOBAaHUE OOpasIloB
HEOPraHMYECKUX BEIIECTB pPAa3IMUHBIX KIJIACCOB, HAOJIOJEHHWE W3MEHEHHS OKpPAacKH HWHAUKATOPOB B
pacTBOpax KHCJIOT M Ilejoueii, u3yuenue B3ammozerictBusi okcuaa menu (1) ¢ pactBopom cepHoi
KHMCJIOTBI, KUCJIOTC METAJJIaMU, PEaKIUil HEeUTpalu3aluu, MOIYyYEHUE HEPaCTBOPUMBIX OCHOBAHUMU,

BBITECHEHHE OJHOI'O METajlla JPYIMM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTANIbHbIX 33/1a4 110
TeMe «BaxxHelme KiIacchl HEOPraHUYECKUX COSTUHEHUI».

Iepuonuveckuii 3axkoH u llepumoamyeckass cucrema xumMu4deckux 3djaemenros JL.H.
MenpaeneeBa. CtpoeHue aTomMoB. XuMuyeckasi cBsi3b. OKHCIUTEJbHO- BOCCTAHOBHUTE/IbHbBIE
peakuuu

[lepBpie TOMBITKUA KIAacCUPUKALMKA XUMHUYECKUX 3JieMeHTOB. [loHSATHE O Tpymmax CXOAHBIX
AJIEMEHTOB (ILEJIOYHBIE M IIEJI0YHO3EMEJIbHbIE METaJlIbl, I'aJIOT€Hbl, WHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHbIE OKCUJIBI U THIPOKCH/IBI.

Ilepnonnueckuit  3axkoH. Ilepmoaunueckas cucrema XUMHUYECKUX anementoB JI.W.
Mengeneesa. Kopotkonepuoanas u nauHHonepuoaHast ¢opmel [lepuonanyeckoil CHCTEMbl XUMHUECKUX
anemeHToB J[.M. Menneneesa. llepnoael m rpynnbel. PU3HYECKH CMBICI NOPSIKOBOIO HOMEpPA,
HOMEPOB I1EPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB artomHbIX snep. M3otombl. DnexTponbl. CTpoeHUE 31EKTPOHHBIX
o0osyouek aroMoB mnepBbIX 20 xumHuuyeckux 3nemeHToB Ilepumonuueckoit cucremsr .M. Menneneena.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTa MO €ro mnoinoxkeHuro B Ilepuommueckon cucreme [I.H.
Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB, METAJNIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB I10 TpyNnaM U NepHoaM.

3nauenue Ilepuoanueckoro 3akoHa u llepuonnyeckoil CHUCTEMbl XMMHMYECKUX JIEMEHTOB JUIS
pa3BUTHA HayKu U npakTuku. .M. Menzenees — yu€HbIN U rpakjaHUH. XUMHUUYECKast CBS3b.

KoBanenrtHas (mmosisspHasi 1 HEMOJSPHASL) CBA3b.

ONEKTPOOTPULIATEIBHOCTh XUMUYECKHX 2JIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. IIporeccsl okucieHUs u
BOCCTaHOBJIEHMSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuu 3KCnepumMenm:

u3yueHre oOpas3loB BEIIECTB METANIOB U HEMETAJJIOB, B3aUMOJCHCTBHE THUAPOKCHIA IIMHKA C
pacTBOpaMHu KHUCJIOT M IIeJI0Yei, MPOBEAEHUE OIBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTaHOBUTEINIbHBIX peakifii (TropeHue, peakluu pa3IoKeH!s, COSAUHEHUS).

Meoswcnpeomemnvle cesa3u

Peanuzanus MeXNpeIMeTHBIX CBSI3€H MPU M3yuYeHUM XMMHUHU B 8 Kjacce OCYILECTBIISETCS depe3
HCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHOHAYYHbIX MOHATUMN, TAaKU MOHATHH, SIBISIIOIIUXCS CUCTEMHBIMU
JUISL OT/AETIBHBIX IIPEJMETOB €CTECTBEHHO- HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHOHAy4YHbIE MOHATUSA: HAay4HbIH (akT, TUIOTe3a, TEOpUs, 3aKOH, aHau3,
CHHTE3, Kiaccu(ukauus, NepuoAUYHOCTb, HAOIIOJCHNUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEpPEHHE,
MO/IEJIb, SIBJICHHE.

®duszuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PaUOAKTUBHOCTb,
MOJIEKYNa, 3JEKTPUUYECKUM 3apsij, BEIIeCTBO, TeJlO, 0O0BEM, arperaTHoe COCTOSHUE BELIeCTBa, Tas,
¢u3nueckrue BETMYMHBI, €IUHUIBI U3MEPEHUS,KOCMOC, IIaHeThl, 3BE3/1bl, CoHIIe.

buonorus: porocunTes, nprxanue, ouocdepa.
I'eorpadus: armocdepa, ruapocdepa, MHHEPAIbI, TOPHBIE TTOPOBI, TTOJIE3HBICHCKOIAEMBIE,
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TOIUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

OcBoeHnue yudeOHOTO mpeaMera “XuMmus® Ha YPOBHE OCHOBHOTO OOmIETo oOpa3oBaHUs
(6a30BBI YPOBEHB) JIOJDKHO O00ECIICUUTH JTOCTHKEHUE CIEAYIONUX JTUYHOCTHBIX, METAIIPEIMETHBIX U
IpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM9HOCTHBIE PE3yIbTaThl OCBOEHUS MIPOrPaMMbI OCHOBHOT'O OOIIET0 00pa30BaHMs JOCTUTAIOTCS
B XoJie¢ OOy4yeHHUs XMMHUU B €IUHCTBE Y4eOHOIl M BOCIHUTATENIBHOHN AEATEIHHOCTH B COOTBETCTBHH C
TPAAUIMOHHBIMH POCCUMCKUMHU COIIMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMU B 00I1I€CTBE MPaBUIaMHU U HOPMaMHIIOBEICHUS U CIOCOOCTBYIOT MPOIleccaM CaMOIIO3HAHUS,
CaMOpa3BUTHUA U COLUATU3ALMHO0YYAOIINXCS.

JIMYHOCTHBIE PEe3yNbTaThl OTPaXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOI
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALINNA U PACIIMPEHHE OTBITA ACATEIHHOCTA HA €€ OCHOBE, B TOM YHCIIE
B YaCTH:

MAaTPUOTUYECKOI0 BOCIIMTAHUSA:

LIECHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY U HAYyYHOMY
HACJICJINIO, TOHUMAaHUS 3HAUYCHUSI XUMHYECKON HAYKH B )KH3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJQ/IeTh JOCTOBEpHON HH(OpManueld O TMepeloBbIX AOCTUKEHHUSX U OTKPBITUAX MHPOBOM U
OTCUYECTBCHHOW XHWMHH, 3aMHTCPECOBAHHOCTUB HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MHUpa U OOIIECTRA;

rPa*kJAaHCKOr0 BOCITUTAHMS:

MPEACTABJICHUS O COIMAIbHBIX HOpPMax W IMpaBUjIaX MEKIMYHOCTHBIX OTHONICHUHB KOJICKTUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4eOHO- HCCIeA0BaTENIbCKOM,
TBOPUECKOM HW  JOpYrMX  BUJAX  JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
ACATCIIBHOCTH TIPpW  BBINIOJIHCHUHA y‘Ie6HI>IX, IIO3HABAaTCJIBbHBIX 3ala4, BBbIIIOJHCHHUHN XHMHUYCCKHUX
9KCIIEPUMEHTOB, CO3/ITaHUH YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHHUIO U B3aWMOTIOMOIIH B
MPOIIECCE ATOM yueOHOM NeATeTbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE IMOBEJIEHHUE W TOCTYIKH CBOMX
TOBAapUIIel C MO3UIMK HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

LHEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUYECKHE TMPEACTABIECHUS O BEIIECTBE M XHMHUYECKOM peakiuu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISAIOLIME OCHOBY JJIsi HOHUMaHMS CYLTHOCTH Hay4YHOU
KapTUHBI MHpa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS TPUPOIBI, B3aUMOCBS3SIX
YeJloBeKa € MPUPOIHOM Cpesloif, O pPoJIM XMMHUU B MO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO03HaBaTEeIbHBIC MOTHBEI, HAIIPABJICHHBIC HA ITOJTydYeHHE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOTUMBbIE
Uil OOBACHEHMS HaONI0aeMbIX IPOLECCOB W SBICHMH, IO3HABAaTENIbHON, MH(MOPMAIMOHHON U
YUTATEIbCKON KyJIbTYPHI, B TOM YHCJE€ HaBBIKOB CaMOCTOSTEIBHON pabOTHI C YYCOHBIMH TEKCTaMH,
CIPAaBOYHOMU JTUTEPATYPOil, JOCTYIHBIMU TEXHHUECKUMHCPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4YeHHIO U [O03HAHWIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOM W HCCIENI0BATEIbCKONW JESITEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIPaBJICHHOCTH ¥ YPOBHS O0YUYCHUS B TaTbHEUIIIEM;

(opMupoOBaHUsI KYJIbTYPbI 310POBb:

OCO3HaHME IIEHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3/I0POBbIO, YCTAaHOBKH Ha
3/10pOBBI 00pa3 JKU3HHM, OCO3HAHME IOCIEIACTBUI M HENPHUSATHE BPEIHBIX MPUBBIUEK (YIOTPEOIeHUS
QJIKOTOJIs, HAapKOTUKOB, KYypeHMs), HEOOXOAMMOCTH COONIOAEHUS TMpaBMI OE30MacHOCTH MpHU
oOpalleHnn ¢ XUMHUYECKHMH BEIECTBAMMU B OBITY U PEalbHOM KU3HU;

TPYAOBOIO BOCIINTAHMS

MHTEpeC K MPaKTUUYECKOMY M3Y4EHUIO NMpodeccuil u Tpyaa pa3auyHOro poja, yBaKeHHE K TPYAY
U pe3yabpTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHMCJIE HA OCHOBE IPUMEHEHUS NIPEAMETHBIX 3HAHUM 110
XMMHH, OCO3HAHHBI BbIOOp WMHAMBHUIYAIbHOH TPAaeKTOPUHU MPOAOIDKEHHS OOpa3oBaHMs C y4ETOM
JUYHOCTHBIX MHTEPECOB M CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX WHTEPECOB U TOTPEOHOCTEH,
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ycremHod mpodeccHoHaNbHOM NEeATENbHOCTH M Pa3BUTHUA HEOOXOJUMBIX YMEHUH, TOTOBHOCTb
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpere;

IKOJIOTMYECKOr0 BOCIIMTAHUA:

9KOJIOTUYECKU LeNIeCO00pa3sHOe OTHOLIEHHE K MPHUPOJAE KaK HCTOYHMKY JKU3HU Ha 3emie,
OCHOBE €€ CyYIIECTBOBaHMs, I[OHMMAaHUE LEHHOCTH 3J0pOBOro M 0e30macHOro obpasa >KU3HHU,
OTBETCTBEHHOE OTHOLICHHWE K COOCTBEHHOMY (DM3MUECKOMY M TICHXHYECKOMY 3I0POBBIO, OCO3HAHHE
LIEHHOCTH COOJIIOJICHHUsI IpaBU OE€30MacCHOro IOBEJNEHMS INpH paboTe € BEIIECTBAaMH, a TAKKE B
CUTYalLUsX, YTPOXKAIOIIUX 310POBBIO WKU3HHU JIIOJCH;

CIOCOOHOCTH TPHMEHATh 3HAHMA, TOJIy4aeMble TMPH  HM3YyYCHUU  XHMHUH, JJIS PEIICHHS
3aJa4, CBSI3aHHBIX C OKpYXKarolled IPUPONHOM Cpenoil, U1 NOBBILICHWS YPOBHSA 3KOJOTHMYECKOU
KYJBTYpBl, OCO3HAHHS TJOOAIBHOTO XapaKTepa HKOJOTHYECKUX MpodJeM U MyTed HX peleHHs
IIOCPEACTBOM METOJIOB XHMMMH, HSKOJIOIMYECKOTO MBIIUICHHS, YMEHMsS PYKOBOJACTBOBATbCSI UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAJIBHOM IIPaKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI
B cocrase MeTalpeaMETHbIX pe3yabTaToB BBIJICIISIOT 3Ha4YUMBbIE IS
(dopMHpOBaHUS MUPOBO33PEHUS OOIIECHAYYHBIC MOHATHS (3aKOH, TEOPHsI, MPUHIMI, THIOTe3a, (aKT,
cucTeMa, HpoILecC, SKCIEPUMEHT U JpYroe.), KOTOpPbI€ MCIIOJIB3YIOTCS B €CTECTBEHHO-HAY4HBIX
y4eOHBIX TpeAMeTax H TO3BOJSIIOT HAa OCHOBE 3HAHWUH W3 OJTUX MPEIMETOB  (OPMHPOBATH
OpEeICTaBICHUEe O LEJIOCTHOM HayyHOW KapTHHE MHpa, U YHMBEpCaJlbHble Y4eOHbIE ACHCTBUS

(mo3HaBaTeabHbIE, KOMMYHHMKATHUBHBIE, PETYJIATUBHBIE), KOTOpBIE o0ecreunBaroT
dbopmupoBaHue TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHWPOBAHUIO U OCYILECTBICHUIO Y4eOHOMH
JIeATEIbHOCTH.

Ilo3naBaTe/IbHBbIE YHHBeEpPCAJbHbIe y4eOHbIe NAeHCTBHSA
ba3oBble JJornueckue geiicTBUs:

YMEHHSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLICHHUS IPU OCBOCHUHM 3HAHMM: PaCKpbIBaTh
CMBICJT XUMUYECKUX TOHATHI (BBIJCIATh UX XapaKTepPHBIE NMPU3HAKU, YCTAHABIMBATh B3aUMOCBS3h C
OPYTMMH TIOHATHUSMH), HCIHONB30BaTh TOHATHUA ISl OOBSICHEHUS OTIENbHBIX (DAaKTOB U SBICHUH,
BHIOMPATh OCHOBAaHUS W KPUTEPUHU I KIACCU(PUKAIMM XUMHUYECKHX BEHIECTB M XUMHUYECKUX
peaxiuii, yCTaHaBIMBATh HPUYUHHO-CIEICTBEHHBIC CBSI3W MEXAY OOBEKTaMU H3y4YEHHS, CTPOUTH
JIOTUYECKHE PACCYXKICHUs (MHAYKTUBHBIC, JEIYKTUBHBIC, IO AaHAJIOTHH), JeliaTb BBIBOJABI H
3aKJIFOYCHUS;

yMEHHE TMPUMEHATh B TMPOIECCe TO3HAHUS TOHATHS (MPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, WCIIONb3yeMble B XHMHH, MPEoOpa3oBbIBATh IIHUPOKO
MpUMEHSEMbIE B XHUMHU MOJICIbHBIC TPEACTABICHUS — XWMHUYECKHH 3HAK (CHMBOJ DJIEMEHTA),
XuMH4eckass (GopMylia ¥ ypaBHEHHE XUMUYECKOW peakllud — MPU PElIeHUU y4eOHO-TI03HABATEIbHBIX
3a7a4, ¢ Y4€ETOM 3THX MOJEIbHBIX MPEICTABICHUN BBISBISITh U XAPAKTEPU30BATh CYIIIECTBEHHBIE
MPU3HAKK M3YyYaEMBIX OOBEKTOB — XMMUYECKUX BEUIECTB M XUMHUYECKHX DPEAKIIMH, BBISBISTH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIE CBA3W M MPOTHUBOPEUMS B HM3Y4a€MbIX MpOIECCax U
SIBIICHUSX.
ba3oBble ucciaeaoBaTeabCKue 1eHCTBUS .

YMEHHE HCIOJIb30BATh IOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, A TAKXKE B
KaueCcTBE OCHOBBI JUIsi (OPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE TMPABIIHBHOCTA BBICKA3BIBAEMBIX
CYKJICHUH;

npuoOpeTeHrne OmbITa 1O IUIAHUPOBAHWIO, OPTaHHW3alMd M TMPOBEJACHUI0 YUICHHUYECKHX
JKCIIEPUMEHTOB, YMEHUE HAONI0NaTh 3a XOJOM IpoIlecca, CaMOCTOATENbHO MPOTHO3HPOBATH €ro
pe3ynbTar, QopMyaupoBaTh OOOOIIEHWUS W BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIIATH OTYET O MPOACIaHHOM padoTe.

Pabora c undgopmanueii:

YMEHHE BBIOMPATh, AHATTM3UPOBATHh U HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3TUIHBIXBUOB U (hopm
MIPEICTABJICHHS, TIOJIYIaeMYI0 U3 pa3HbIX HCTOYHUKOB (HayYHO- MOMYJIApHAs JIUTepaTypa XUMHUUIECKOTO
CoOJIepKaHusl, CIPaBOYHBIE TOCOOWsI, pecypchl IHTepHETa), KpUTHUECKH OIEHUBATH TPOTUBOPEUUBYIO U



HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHSATh Pa3UYHbIE METOJbI W 3alpOoChl MPH TOHCKE U OTOOpEe HWHPOpPMAIUU H
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJMMBIX ISl BBINOJHEHHS YYEOHBIX W IO3HABATEIbHBIX 33134
OmpeAcnéHHOr0 THUIA, MPUOOPETCHHE OMbITa B OOJNACTH WCIONB30BaHUS  WH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJQJCHUE KYJIbTYpOH AaKTHBHOTO WCIOJIB30BaHHS Pa3IMYHbBIX
MOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BRIOMPATh ONTUMAIBHYIO0 (pOopMy TpencTaBicHuss HHPOpMAIH U
WUTIOCTPUPOBATh pElIacMble 3aJayll HECIOKHBIMH CXEMaMH, AuarpaMMaMmu, IpyruMu (popmamu
rpaduKuN ©X KOMOUHAIUSMU;

YMEHHE UCIOJb30BaTh W aHAIM3MPOBATh B IMpOILEcCCe YYEOHOH U HCCIIEHOBATEILCKOM
JEATEIIbHOCTH WH(OPMAIMIO O BIUSHUW MPOMBIINIJICHHOCTH, CETLCKOTO XO3SCTBa W TPAHCIIOpTa HA
COCTOSIHUE OKPYKAFOIIEH TIPUPOITHOM CPEIIBI.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE yuyeOHbIe HeiicTBHSA:

YMEHHE 3a/1aBaTh BONPOCHI (B Xoje auanora U (WIn) AUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOi
TeMbI, ((OPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMIOTHEHUS MPEATI0KEHHON 3a/1a4;

HpI/IO6p€TCHI/IC OIlbITa IPE3CHTAIMU PE3YJIbTATOB BLIIOJIHCHHUA XHUMHUYCCKOI'O SKCIICPUMCEHTA
(;1TabopaTopHOrO OIMBITa, JTA0OPaTOpPHONW pabOThl MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, Yy4eOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU IMO3HABATEJIBHON W MCCIEI0BATEIbCKOU
JeSITeIbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX NpoOJeM Ha OCHOBE Yydéra OOMIMX WHTEPECOB H
CorylacoBaHusl MO3UIMK (00CyXIeHusl, OOMEH MHEHUSIMH,
«MO3I'0OBBIC HITYPMBID», KOOpAWHALIUA COBMCCTHBIX I[CﬁCTBHfI, OIPCACIICHUC KPUTCPHUECB I10 OLICHKC
KauyecTBa BBIIIOJIHEHHOUW paboThI U Apyrue);

PerynsiTuBHble yHHUBepcajibHble Yy4eOHbIe [eiiCTBUS:

YMEHHE CAaMOCTOSITEJIbHO OIpenessaTh LENU JeSTeNIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO ACSITENHLHOCTh, BHIOMpATh HamOojee
s exTuBHBIE CMOCOOBI pelIeHHs] YIeOHBIX W TMO3HABAaTEIbHBIX 3a]a4, CaMOCTOSITEIbHO COCTaBIIATH
WM KOPPEKTUPOBATh MPEIOKEHHBIM aNrOpUTM JEWCTBHM MpPH BBIIOJIHEHUHM 33laHUi C Y4ETOM
MOJIYYeHHUS HOBBIX 3HAHUN 00 WU3y4aeMbIX OOBEKTaX — BEIIECTBAX M pPEaKIMsX, OIEHUBAThH
COOTBETCTBHUE MOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOW LENH, YMEHHE HMCIOJIb30BaTh U AHAIU3UPOBATH
KOHTEKCTBI, TIpe/JiIaraeMble B YCIIOBUM 3aJaHUH.

HNPEIMETHBIE PE3YJIBTATDBI

K xoH1y 00yueHus B 8 Kj1acce rmpeJMETHBIC Pe3yabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH y O0YUAIOIINXCS YMEHUH:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TIOHATHH: aTOM, MOJICKYJIa, XUMUYECKHI DJIEMEHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOJHAS U HEOJHOPOJHAs), BaJECHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJEKYJSIpHas Macca, KOJWYECTBO BEIIeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBast 10JII XUMUYECKOTO 3JIEMEHTA B COCTUHEHUH, MOJISIPHBIN 00BEM, OKCHI, KUCTIOTa, OCHOBAHUE,
COJTb, DJIEKTPOOTPUIIATEIILHOCTD, CTCTICHh OKHCJICHUS, XUMUUYECKAs PEaKIns, KIacCu(OUKaIms pPeaKiiuii:
PEaKIMU COCIUHEHUS, PEaKIMH Ppa3NIOKEHUs, PEaKIMH 3aMEIICHUs, PEeakIuu OOMeHa, 9K30- U
SHJOTEPMHUUYECKHE PEaKIUH, TETUIOBOM A(QeKT peakiuu, sapo aToma, HJICKTPOHHBIA CIIOH aroma,
aTOMHas OpOWTalb, PAANYyC aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HETOJIApHAs KOBAJIEHTHAs CBSI3b,
WOHHAs CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAaCCOBAs JIOJISI BEIIECTBA (MPOIIEHTHAS KOHIIEHTpAIHs) B
pacTBOpE;

WJUTFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSATUN W MPUMEHSATH dTU MOHATHS TIPH
ONMCAHUU BEILECTB U UX MPEBPALLCHUN;

UCIIOJIb30BaTh XHMMHUYECKYI0O CHUMBOJIUKY JJISi COCTaBJIEHHS (OpMYN BEIIECTB M YypaBHEHUM
XAMHYECKUX PEAKIIU;

OTIpE/EIIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHHUSAX, CTENEHb OKHUCICHHS
DJIEMEHTOB B OWHAapHBIX COCOUHEHHSX, MPUHAIICKHOCTh BEIIECTBK OMPEICIEHHOMY KIACCy
coequHEeHU mo (opmysnaMm, BHA XUMHUYECKOW CBSI3M (KOBAJIGHTHAsh M WOHHAs) B HEOPraHUYECKHX



COECIMHEHUSX;

packpsiBaTh cMbich [lepuonnueckoro 3akona .M. MenaeneeBa: 1eMOHCTpUPOBATh TIOHUMAaHUE
NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX IoJiokeHus B [lepumonnueckoi
CUCTEME, 3aKOHOB COXPAHEHMS MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJIIPHOI'O YUEHMUS,
3aKoHa ABOTrajpo;

ONMCBHIBATh M XapakTepu3oBaTh TabnmuHyio ¢opmy lleprmoauueckoil CHCTEMBl XMMHUYECKHX
9JIEMEHTOB: pa3/inyaTh MOHATHUS «TJIaBHas noarpynna (A-rpymnmna)» u
«mobounas noarpymnmna (b-rpymnmna)», maibeie 1 607bIINE TEPUOJIBI, COOTHOCUTH 0003HAUCHHSI, KOTOPBIE
umerotcss B Tabmune «llepuoanueckas cuctema xumuyeckux diemeHToB JI.M. MenzaeneeBa» ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOECHMSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3apsij sAapa,
oO11ee YUCIIo 3JIEKTPOHOB U pacIipe/iesIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJaccu(UIUpPOBaTh XMMUYECKHE HJIEMEHTBI, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKHE DPEaKLIUU
(Mo 4yMcay M COCTaBy YYAaCTBYIOIIMX B PEAKIUU BELIECTB,NO TEIIOBOMY 3G (DEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBAa BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)KJasi ONUCAaHUE NPUMEPAMHU MOJEKYJSIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKuuii;

MIPOTHO3UPOBATh CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOI'O0 COCTaBa, BO3MOKHOCTH
IPOTEKAaHUs XMMHUECKUX MPEBPAILIEHUN B PAa3JIMUYHbIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEIbHYIO MOJEKYISPHYIO UM MOJSPHYIHO MAacChl BELIECTB, MACCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEHTa 1Mo (opMysie COCTMHEHHUS, MACCOBYIO JIOJIO BEIECTBA B PACTBOpPE, MPOBOANUTH
pacy€Tbl IO YPAaBHEHUIO XUMHUYECKOW PEaKLMH;IPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHOU
NeSITeIbHOCTH — aHalli3 W CHUHTE3, CPaBHEHHE, O0O0OIIeHHEe, CHCTEeMAaTHU3alUIo, KJIACCH(HUKAIHNIO,
BBISIBJICHUE TPUYMHHO- CIEIACTBEHHBIX CBSI3€M — JI1 U3Y4YEHHUS CBOMICTB BEIIECTB U XUMHUYECKUX
peakuuii, eCTEeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS — HAOIIOJAEHHE, U3MEpPEHHE, MOJEIUPOBAHUE,
9KCHEPUMEHT (peasibHbI U MBICIIEHHBIN);

ClIeI0BaTh IpaBUJIaM I0JIb30BAHMSI XUMHUYECKON MOCyn0l U 1ab0paTopHBIM 000PYAOBAHHUEM, a
TaKXKe NpaBUiIaM oOOpalleHHus C BEUIECTBAMH B COOTBETCTBHUUC MHCTPYKLHMSMH 10 BBIIOIHEHHUIO
71a00PaTOPHBIX XMMUUYECKHX OIBITOB M0 MOJIYYEHUION COOMPaHMIO Ta3000pa3HbIX BELIECTB (BOAOPOIA U
KHCJIOPO/1a), TPUTOTOBJIEHUIO PACTBOPOB C ONpPENIeNEHHON MaccOBOM J10JIel pacTBOPEHHOTO BEILECTBA,
IUTAHUPOBATh U MPOBOJUTh XMMHUYECKHE SKCIIEPUMEHTHI MO PAClO3HABAHUIO PACTBOPOB IIEJIOYEH U
KACIOT C TIOMOLIbIO HMHAMKATOPOB  (MakMyc, (QeHondranrenH, METHIOpaHXX U  JpyTue).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

genoBeka (59)

UncTele BemecTBa M CMECH.

CrtocoOBI pa3ieeH s CMECei.
Xumuueckuii IKcnepumenm:
V]emoncmpayuu.:

3HAKOMCTBO ¢ XUMHUYECKOW MTOCYAOH,

Cc MpaBMWJIaMH PaOOTHI B JTA0OPATOPHU U
prueMaMy 00palieHHs ¢ J1abopaTOPHBIM
000pyIOBaHHEM.

duznueckue cBoicTBa 00pa3IoB
HEOPTaHWYECKHX BEIIECTB — METAJLIOB
1 HEMETAJLIOB.

CriocoObI pazaenceHus cMecei
(umpTpOBaHKE, BEITAPUBAHNE,
IMICTHILTALNS, XpOMaTOTrpadus).
Vlabopamopuvie onvimul: V3yuenue

1 onrcaHue (pU3NIECKUXCBOMCTB
00pa3I0B HEOPTaHMYECKHXBEIIIECTB.
3y4yeHne CIocCOO0B pa3esicHns: cMecei(c
MOMOIIIBIO MArHHUTA).

I Ipakmuueckue pabomul:

INe 1. TIpaBuia paboTHI B 1a00paTOpUH U
mpuéMbl 00paneHus ¢ 1abopaTOPHBIM
000pyIOBaHHEM.

Ne 2. Paznenenue cMmeceit (Ha
MPUMEPEOYNCTKI TOBAPEHHOM

cosn)

TemaTnueckne OcHoBHOe coep:kaHue OCHOBHBIE BHIBI
010K, TeMbI J1eSITeJIbHOCTH 00Y4YaloIuXcst
IlepBonauyanbHbie xXuMHYecKHe MOHATHS (20 1)
IXumus — [Ipenmer xumun. Ponb xuMuu B )KU3HU PackppIBaTh CMBICI U3y4aeMbIX OHATHH.
Ba)KHas1001aCTh uerToBeKa. XUMUS B CUCTEME HayK. PackpbIBaTh POJIb XUMUH B IPUPOAE WKU3HU
ectecTBo3HaHus 1 [T'ena u BemecTBa. PU3nMUECKUe CBONCTBA yesoBeKa, €€ CBA3b C APYTUMU
MPaKTUYECKOM BEIECTB. ATrperaTHOE COCTOSHUE BEILECTB. HayKaMH.
INesITeIbHOCTH [loHATHE O METOAAX IO3HAHUSAB XUMUH. PaznuuaTh YUCTHIC BEIECTBA U CMECH;

OTHOPOJHBIC U HEOAHOPOAHBIe cMecH. PazmaaTs
(bu3MYecKe 1 XUMIIECKUEe

[ABJICHUSI.

CienoBaTh anropuTMaM UCIOTb30BAHHS
HKCIIEPIMEHTAIBHBIX METOIOB —

HaOJIFOICHNS U SKCTIEPUMEHTA.

HaGuroaTh 1 OIMCHIBATE OOBEKTHI IIPH IPOBECHIH
IMeMOHCTpaIHii 1 1ab0paTOPHBIX OITBITOB IO

M3yYICHHIO

(bM3MYECKUX CBOMCTB BELIECTB, CHOCOOOB

lpazneneHus cMeceit BemecTs. [IpoBoaUTh XUMHUYECKHH
PKCIIEPHIMEHTIIPH Pa3AeIeHUH cMecel (Ha puMepe OUUCTKU
[MOBapEHHO# COJN) B XO/Ie MPAKTHIECKO# paboTsr Ne 2.
CremoBaTh paBUiIaM MOJTB30BaHHUS XUMUYECKOH OCy10H
1 Tab0opaTOpHBIM 000PYIOBAaHHEM, & TAKXKE PABUIIAM
oOpaleHust ¢ XMMHYECKUMH BEIECTBAMUB COOTBETCTBHH C
MHCTPYKIMEH

[IPY BBITOJTHEHNUH IPAKTHYECKOHPAOOTHI Ne

1.

IBeicTpanBaTh pa3BEéPHYTHIE MUCEMEHHBIEH YCTHBIE OTBETHI
c oropoit

Ha HHPOPMAIIIO U3 yIeOHUKA U CIIPaBOYHBIX
MaTepHatoB, PaMOTHO MCHOJIB30BaTh H3yYeHHbIH
[MOHATHIHBIN annapar Kypca XUMUU

IBemectBa u
XUMHIECKHE
peakuuu (1549)

IATOMBI 1 MOJIEKYJIbI. XUMHUYECKUE
preMeHTEI. CHMBOJIBI XHMHYECKIX
premeHTOB. [IpocThie U CII0KHBIE

BEIeCTBA. ATOMHO-MOJIEKYIISIPHOE

lyueHue.

IXumunueckas popmyna. BaseHTHOCTD
ATOMOB XMMUYECKUX 3JIEMEHTOB.

3aKOH OCTOSTHCTBA COCTABa BEIIECTB.
OTHOCHTENbHAS aTOMHAsI Macca.
OTHOCHTENbHAsI MOJIEKYISIpHAst Macca.
IMaccoBast 1011 XUMHYECKOTO dJIEMCHTAB
coenuaennu.KonudaecTBo BeniecTBa. Moib.
MonsipHasimacca. B3anMocBsI3b KosIn4ecTBa,
MACChI U YUCJIa CTPYKTYPHBIX €IUHUILL
BerecTBa. PacuéTel mo (bopMynaM XUMHUYECKUX
COeAMHEeHUI.

dn3pueckne W XUMHUYECKHE  SIBICHHS.
IXuMpaeckast peakimus W e€ MpU3HAKH.
3aKOH COXpaHEHUS MacChl BEIIECTB.
IXMIaeckne ypaBHEHHSI.

IKnmaccnuxarus XHMIIeCKUX pPeaKnuii
(coenuHEHUsI, pa3IoXKeHH, 3aMEILCHNUS,
oOMeHa).

Xumuueckuit Ikcnepumenm:
V[emoncmpayuu.:

du3nyeckue cBoiicTBa 00pa3oB
HEOPraHU4ECKUX BEIIECTB — METAJUIOB U
HEMETAJLIOB.

OOpa3smpl  BEIIECTB KOJIMYECTBOM 1 MOJB.
Duznueckne sBIeHMs (TIABIEHHE BOCKA,
TastHUE JIbJa, PACTUPAHUE caxapa

B CTYIIKE, KMIICHUC Y KOHACHC AU

OnpenensTs NPU3HAKHA XUMHIECKIX PEaKIHH,

[ycroBus ux mpoTekaHus. OOBSICHATH CYITHOCTD
(bM3MYECKUX U XUMHUYECKUX SBICHHH C TOYKH 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO yJIEHHSI.

KiraccuduipoBaTth XUMUYECKHEPEaKIUH (10

MHCITYy ¥ COCTaBY pearnpyomunx 1
00pa3yIOIMXCABEILECTB).

CoctaBisaTh (HOopMyJIbl OMHAPHBIX BEIIECTB 110 BaJIGHTHOCTH
1 OTIPEAENATHBAICHTHOCTH MO (JOpPMyIIaM BEIECTB.
PaccraBisaTh k03 HUIIHEHTH

B YpaBHEHHSIX XMMHUECKUX peaknuii. Habmonats n
OTMCHIBATE OOBEKTHI TIPH IIPOBEICHUH

ImeMoHCTparyii 1 1ab0paTOPHBIX OIBITOB.

l_[pOBOJlI/ITl) BBIYHMCJICHUA 110 (bopMynaM XUMHUYCCKUX
COeIMHEHNH U ypaBHEHHSIMXUMUYECKUX PEaKIuii.
l_[pl/lMeHﬂTl) €CTECTBEHHO- HAYYHBIEMETO/bI

Mo3HaHUS (B TOM 4HCIe HabIoieH e,

MOZIENNpPOBaHHE,

AKCIIEPIMEHT U OCHOBHBIE ONIEPAIIH

MBICITUTENIEHON JIESITEILHOCTH (CpaBHEHHE,
KJIacCU(pHUKALINS )

BricTpanBaTh pa3BEPHYTHIE MMCbMEHHBIEN YCTHBIE OTBETHI
c oropoii

Ha MH(pOPMALUIO U3 YueOHHKA 1 CIIPaBOYHBIX MaTepPHAJIOB,
FPaMOTHO MCII0JIb30BaTh U3yUYEHHBIN IOHATUHHBIMANIIApaT
Kypca XUMHUH




BOJIBI).

IXuMuueckue siBIeHuUs (TOpeHre CBeuH,

MpOKaINBaHIE MEIHON ITPOBOJIOKH,

B3aMMO/ICHCTBIE COJIBI HIIN MeJla

C COJISTHOH KHCIIOTOM).

IHaG:roreHre Ipr3HAKOB MPOTEKAHHS

XMMHYECKHX PeaKLuii (pa3noxeHue

caxapa, B3aUMO/JIEHCTBUE CEPHOI

KHCIIOTBI C XJIOPUAOM OapHs, MOTydeHHEN

pasnoxenue ruapokcuna Meau (1) npu

HarpeBaHWH, B3aHMOJICHCTBHE

bkenesa ¢ pactBopoM conu menu (I1).

OTBITH, WILTIOCTPHUPYIOINE 3aKOH

COXpaHEHHS MACCHL.

VIabopamopHhvie onvimei:

Co3nanue Mojeneit

MOJIEKYT

(ImapocTepKHEBBIX).

Omnncanue GpU3NIECKUX CBOWCTB 00pa3IioB

HEOPraHWIECKHX BEIIECTB —METaJUIOB U

HEMETaJIIOB.

IHaGmonenne ¢pusmyeckux (IIaBieHne

BOCKa, TasHHE JIbJa) 1 XUMHYECKHUX (TOpEHHE

CBEUH, IPOKAITNBAHIE METHOMITPOBOJIOKN)

[IBJICHU.

[HaG:roneHre 1 onyucanue Npru3HAKoOB

MPOTEKAHHS XUMUUECKHUX PEaKIUii

[pa3HBIX TUIIOB.

\BoruucneHus:

OTHOCUTEIIBHOM MOJIEKYJIIPHOM Macchl

BEIIIECTB, MOJSIPHOM MacChl, MacChl BELIECTB,

MAacCBhI ¥ KOJIMYECTBA BEHIECTBA;MACCOBOI HOIH

XMMHIECKOTO SJIEMEHTa

1o hopMyIie COeAUHEHHS; TI0 yPAaBHEHHAM

XMMHYIECKIX PEaKIHii:KOJTNIECTBA, MACChI

BEI[ECTBA

[0 M3BECTHOMY KOJINYECTBY, Macce
€areHTOB WM IPOJIYKTOB PEaKLIUH

BaskHelilme npeacTaBuTe/IM HEOPraHu

yeckux Bemects (30 4)

IBo3nyx. Kucnopo.
[ousiTue 06
okcHuaax (69)

IBo3myx — cmech ra3oB. CocTaB BO3ayXa.
IKncrmopos — 3:1eMeHT ¥ IPOCTOE BEIIEeCTBO.
IHaxoxnenue kuciopoa

B IpHpOJie, GH3NIECKHE U XUMUIECKHE
cBOCTBa (peakuuu ropeHust). OKCuabl.
[Mpumenenne kucioposaa. Cnocoos!
MOTy4YeHHs KHCIOPOAa B T1ab0paTopuu U
MpOoMBIIUIeHHOCTH. KpyroBopoT

KHcIopoaa B mpupoje. O30H — aJuIOTpOITHAs
MorduKaIys Kaciopoa. TermtoBoit 3 dexT
XMMHYIECKON PEeaKIUI, TEPMOXHMHIUIECKHUE
[YpaBHEHUSI, 3K30-

Il SHIOTEPMUYECKHE Peakiuu. TOIHMBO:
yTOJIb ¥ MeTaH. 3arpsi3HeHHe BO31yXa,
[ycrIIeHHe mapHUKoBOro 3 dekra,
[pa3pylIeHne 030HOBOTO CJIOSL.

Xumuueckuii 5kcnepumenm:
Vlemoncmpayuu:KadecTBeHHOE OnpeieNieHIe
COIEPKAHUAKUCIIOPOa B BO3LyXe
[omxyuenue, cobnpanue, paco3HaBaHHuE U
M3y4ueHue CBOUCTB kuciopoaa. Habmonenue
B3aMMO/ICIICTBHS BEILIECTBC KHCIOPOJIOM U
lyCIIOBUS

BO3HHKHOBEHHS U IIPEKPALIEHHs] TOPEHHUS
(o>xapa).

VlabopamopHulii onvim:

(O3HAaKOMIICHHE ¢ 00pa3I[aMi OKCHJIOB H
OIIHCAaHNE UX CBOUCTB.

I Ipaxmuueckas paboma:

N\e 3. IMony4eHue u cobupanue

KUCIIOPO/a, N3y4EHHE €r0 CBONUCTB.
\Boluucnenus:

HMcronb30BaTh XMMHYECKYI0 CHMBOJIMKY/UISL COCTABICHUS
(bopMyn BelecTB, MOJEKYIAPHBIX ypaBHCHHUI
XMMHAYECKUXPEAKIHUii C ydacTHeM KHCIOpOo/a.
IXapakTepn30BaTh (OIHICHIBATH) COCTABBO3/IYXa,
(busMYecKre 1 XMMUYECKHEe CBOWCTBA KHUCIOPO/a,
CIIOCOOBI €ro MoJy4eHusl, IPUMEHEHNE U 3HAYCHUE B
PUPO/JIC U )KU3HH YeNIOBEKa.

CpaBHMBATh peakIuy TOPEHUS UMEITIEHHOTO

OKHCIICHUS.

OOBSCHATH CYHNIHOCTH OKOJIOTHYECKUX IPOOIIEM,
CBSI3aHHBIX C 3arpsA3HEHUEMBO3/IyXa.

CrrenoBaTh paBuiaM 6e30macHON paboOTHI B
IlmaGopaTopuK MPH UCHOJIB30BAaHUN XUMUYECKOMH MOCY/IbI
100OpYIOBaHMS, a TAKXKE paBUIIaM OOpaICHHS C
FOPIOYMMH BEIICCTBAMMU.

l_[J'[aHI/lpOBaTb U OCYLICCTBJIATH HA

MPaKTHKE XUMHYECKHE SKCIIEPUMEHTHI,IIPOBOIUTh
HaOJTIOICHUS, JIENIaTh BEIBOIBIIIO Pe3yibTaTaM
HKCIIEPUMEHTA

pH IPOBECHHUH JIA00PATOPHBIX OMBITOBH MPAKTHYECKOH
[pabOoTHI.

BBIYUCIIATE KOJTMYECTBO BEIECTBA,00bEM rasa

o hopmyiam.

'YdacTBOBaTh B COBMECTHOM pabOTEB IpyIIIe.
IBeicTpanBaTh pa3BEPHyYTHIE MUCEMEHHBIEH YCTHBIE OTBETHI
c onopoi

Ha MH(OPMAIIHIO U3 YIeOHHUKA U CIIPABOYHBIX
MaTepHaIoB, TPaMOTHO MCHOIB30BaTh H3yIEeHHbIH
MOHATUHHBIAANIIAPAT Kypca XMMHUH




MOJIEKYJIIPHOI MacChl KMCIOPOAa U
030Ha HA OCHOBAHHU aTOMHOM Macchl
XMMUYECKOTO 3JIEMEHTA;

KOJINYECTBA, MACCHI BEILIECTBA

[0 ypaBHEHUSIM XMMUYECKHX peaKIuit

IBonopon. ITonstue o
KHCIIOTaX U COMAX
(84)

IBomopon — 37IeMEHT M IIPOCTOE BEILECTBO.
IHaxoxneHnue Bogopona

B IpUpo.Ie, GU3NUECKHIE N XUMUYECKHIE
CBOWCTBA, IPHUMEHEHHUE, CIIOCOObI
nonaydeHus. Kucinorst u conu.

IMossipHBIIT 006EM Ta3oB. Pacuérsl mo
XMMUYECKUM YPaBHECHUSIM.

IXUMHUYECKHI SKCIIEPUMEHT:
JleMoHCTparmu:

[Tomy4yenue, cobupaHue U pacro3HaBaHHE
BOIOpOJA.

IB3aumoeiicTBrE BOIOPOAA C OKCUIOM MEIU
(Im).

UlaGopaTopHBbIii OTBIT:

IBzauMoieiicTBIE KUCIIOT C METalJIaMU.
[IpakTrueckas padora:

Ne 4. TTonyueHue 1 coOHpaHUe BOJOPOIA,
M3y4eHUE ero CBOMCTB.

IBerarcnenust:

00BEMa, KOJTMUECTBA BEI[ECTBA ra3a Mo ero
M3BECTHOMY KOJIMYECTBY BELIECTBA WIH
00BEMY;

00BEMOB I'a30B M0 YPaBHEHHUIO PEaKIMU Ha
OCHOBE 3aKOHa 0OBEMHBIX OTHOLICHHH I'a30B

PacKkpBIBaTh CMBIC] H3Y4a€MBbIX TIOHATHI 1 IPUMEHATh
PTH TIOHATHSA NPU OIMHMCAHUM CBOWCTB BELIECTB U UX
[IpeBpaIeHUi.

IXapakTepu30BaTh (OMUCHIBATE) (HU3NUECKUE U
XMMHIYECKHE CBOMCTBA BOJOPOAA, CIIOCOOBI €ro
MOTy4YeHNs, IPUMECHEHHE.

CoGupats mpudop Iyt HOTy9IeHHs BOZOPOA.
Vcrionp30BaTh XUMHIECKYIO CHMBOJIMKY IS
cocTaByieHns GOPMyYII BEIECTB, MOJICKYIISIPHBIX
[YPaBHEHUI XMMHUYECKUX peaKLUil C yUaCTHEM BOAOPOAA.
BEIYHCIATE MOJSIPHYIO MAacCy BEIIECTB; KOJIHUECTBO
BeIecTBa, 00BEM ra3a, Maccy BEIECTBa;

[IpoBOAMTH PACUYETHI IO YPABHEHUSAM XUMHUYECKUX
[peaKLuii: KoauuecTBa, 00bEMaA, MacChl BEIIECTBA 110
M3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce PeareHTOB WK
MPOIYKTOB PEAKIIHH.

CitenoBaTh IpaBmiIaM 6e30MacHON paboThHI B
lTabopaTopuy MPH MCHOIB30BAHUH XUMHUIECKOH MOCYBI
1 000PyIOBaHUS, a TAKKE MPaBUIIaM OOpAICHHS C
TOPIOYHMMH BEILIECTBAMH B OBITY.

[TnaHUpOBaTh M OCYIIECTBIISATH Ha IIPAKTHKE
XMMHYECKHE YKCIIEPHMEHTEI,

[POBOJUTH HAOIOACHNS, JIeaTh BBIBOIKI IO
[pe3y/bTaTaM 3KCIIEPHMEHTA.

|YuacTBOBaTH B COBMECTHOMH paboTe

B Tpymme

IBona. PacTBopsl.
[lonarue
06 ocHOBaHUIX (549)

duznueckue cBoicTBa BoAbl. Bona kak
[pacTBOpHUTENIHh. XMMHUYECKHUE CBOMCTBA
BOJIBI.

OcnoBanus. PactBopsl. Posib pacTBopoB B
[IPUPOJE UB KU3HU YeroBeka. Kpyrosopor
BOJTBI

B IIpUpOJIE. 3arpsI3HEHUE IPUPOAHBIX BOJ.
OxpaHa 1 0YHCTKA IPUPOTHBIX BOJ.
IHachIeHHBIC 1 HEHACHIIEHHBIE PACTBOPHI.
IPacTBOpHMOCTD BEIIECTB

B Bojie. MaccoBasi 10JIs BEIIeCTBaB
[pacTBOpE.

Xumuueckuil skcnepumenm:
V]emoncmpayuu.

PacTBOpeHMeE BEIIECTB C pa3IMYHON
[PACTBOPUMOCTBIO.

IB3aumoseiicTBHE BOJIbI C METANIaMU
(HATpUEM U KAIIBITHEM).

[MccnenoBaHme pacTBOPOB KUCIOT U
[11€7I04Y€H C TOMOILBIO UHINKATOPOB.
VIabopamopHhvie onvimul

lccnenoBanue ocobeHHOCTEH
[PACTBOPEHHS BELIECTB C PA3IMYHOM
[PaCTBOPUMOCTBIO.

[IpuroroBieHHe PacTBOPOB

c onpeen€HHOI MaccoBOi foei
[PaCTBOPEHHOTO BEUIECTBA.

I Ipaxmuueckas paboma

e 5. [IpuroroBieHne pacTBOPOB

C oIpeieIEHHON MacCcOBOH J01eHpacTBOPEHHOTO
BEILIECTBA. BbiuucieHus:

C ICTIOJIb30BaHUEM TTOHSITHS «MacCOBasI IO
BEIIECTBA B PACTBOPE»

IPacKpBIBaTh CMBICT N3y9aeMbIX MOHSITUH U MPUMEHSATH 3TH
MOHSTHS PU ONMTUCAHUUCBONCTB BEIIECTB U X
[IpeBpaLICHU.

Xapakrepu3oBaTh (GQU3MUECKUE U XMMUYECKUE CBOICTBA
BOZIBI, €€ POJIb KAKPACTBOPUTEIISI B IPUPOIHBIX MPOLIECCAX.
CoCTaBIIATh ypaBHEHU XUMHYECKHUX PEAKIUii ¢ ydacTHEM
BOIBL.

OOBSACHATH CYITHOCTD YKOJIOTHIECKUX TPOoOIIeM,
CBSI3aHHBIX C 3arPSI3HEHHEM IIPUPOIHBIX BOJ, CIIOCOOBI
OYHCTKH BOABIOT IIPUMECEH, MEPHI TT0 OXPaHE BOT

0T 3arpsI3HEHNSL.

[T1aHUPOBATH M OCYIECTBIATHHA

MPaKTHKE XUMHIECKHE

OKCIIEPUMEHTbI, IPOBOAUTH HAOJIIOICHHS, IET1aTh BHIBOIbI
Mo pe3yabTaTaM

PKCIIEpIMEHTA PH MPOBEACHNH TaOOPaTOPHEIX OTBITOB

1 TPaKTUIECKOHPaOOTHI.

CrrenoBaTh npaBmiaM 6e30macHON paboOTHI B
TabopaTOpHH MPH MCHOIB30BAHUN XUMUIECKOH ITOCYIBI
100OpPYI0BaHMS.

[1pOBOAMTH BHIYUCICHHS C TPUMEHEHHEMITOHATHS
«<MaccoBast IOJIs BEIECTBA

B PacTBOPE».

BeIicTpanBaTh pa3BEPHYTHIE MICHMEHHBICH YCTHBIE OTBETHI
c oropoit

Ha HHPOPMAIHIO U3 YIeOHUKA U

CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOIb30BATh
13y4YEHHBII OHATUHHBIANIApaT Kypca XUMHH

(OCHOBHEIE KJTACCHI
[HCOPTaHMYECKUX
coenqunenui (114)

IKiaccugukanus HeOpraHHYECKUX
coenuuennii. Oxcunsl. Kiaccnpukanms
OKCHUIIOB: coieoOpasyromnue (OCHOBHBIE,
KHCIIOTHBIE, aM(OTepHbIC) U
HecosieoOpasyroume. Homenknarypa

oOKCHA0B. DU3MYECKUE U XUMUYECKUE CBOMCTBA

okcuoB. [Tonydenue okcuzioB. OCHOBaHUSL.

KiraccuduimpoBats H3ydaeMble BEIECTBa M0
cocTaBy U CBOMCTBaM.

CocTaBisaTh (OPMYIIbI OKCHAOB, KHCIIOT,0CHOBAHMUIA,
coJIel M Ha3bIBATh UX

[0 MEKIYHAPOAHOM HOMEHKIIATYpe.
[IporHo3upoBatk CBOMCTBA BELIECTB

Ha OCHOBE OOIMNX XUMHYECKHX CBOHCTBU3YIEHHBIX




Kitaccudukanumsi 0CHOBaHHN : IIENOYH U
HEPACTBOPUMBIE OCHOBAHHUSL.
IHomeHnknaTypa ocHoBaHui. dusnueckuen
XMMUYECKUE CBOUCTBA OCHOBaHUH.
[TomydyeHue oCHOBaHMIA.

IKncmotsr. Kitaccudukanus Kucior.
IHomenxknatypa kucnot. @usnueckue u
IXMMHUYECKUE CBOWCTBA KUCIIOT. Psan
axTuBHOCTU MeTasuioB H.H. beketosa.
[Iomy4yeHue Kucmor.

Cosmu. HomeHkiaTypa comnei.
dusnyeckre U XMMUUYECKHE CBOMCTBA
coneit. [Tomydenue coneil.

['eHeTHYECKas CBA3b MEKY KJ1acCaMu
HEOPTaHWYECKUX COEMHEHHUH.
Xumuueckuii IKcnepumenm:
V[emoncmpayuu.:OOpa3sisl
HEOPTaHWIECKHX BEIECTBPA3INIHBIX
KJIaCCOB.

OnBITHL, WUIIOCTPUPYIOLINE XUMUYECKUE
CBOMCTBA KJ1aCCOB HEOPIaHUUECKUX BELIECTB.
Vlabopamoprule onvimel OnipenieneHne
[PACTBOPOB KHUCJIOT U LIEJIOYEH C
MOMOII[BIO HHANKATOPOB.

IM3y4yeHne B3auMOJEHCTBUS KUCIIOT

C METaJlJIaM1, peakluil HeHTpanu3aluu.
IB3aumopeiicTBre pacTBOpa cepHOM
KACITOTHI ¢ okcuaoM meu (11).
[lorydeHue HepacTBOPUMBIX OCHOBaHHUH.
IBeITECHEHUE OJJTHOTO METaJlla JPYTUMHU3
[pacTBOpa COJIH.

I Ipaxmuueckas paboma

Ne 6. PemeHne 3KcIepUMEHTAIBHBIX
Bagau mo Teme «BaxHeHIIME KIacchl
HEOPTAaHNIECKUX COCIMHEHHUI.
\Boiuucnenus:

[0 YPaBHEHUSAM XMMUYECKOW peaklMu:
KOJIMYECTBa BEIIECTBa, 00BEMA, Macchl 110
3BECTHOMY KOJINUECTBY BEILIECTBA,
00BEMY, Macce peareHTOB HiIH

POIYKTOB PEaKIINH

KJTaCCOB/TPYIIIT BELICCTB,

K KOTOPBIM OHH OTHOCSTCS.

CocTaBisATh MOJIEKYJISIPHBIE yPaBHEHUSPEAKITHH,
MILTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA U CIIOCOOEI
[OTyYEeHNS BEIIECTB H3YICHHBIX

KJIaCCOB/TPYIII, a TAKXKe ITOITBEP K IAIOIINX
FEeHETHYECKYIOB3aHMOCBSI3b MEK1Y HUMHU.

[Mpon3BOAUTH BEIYUCIEHHS

[0 ypaBHEHUSIM XUMUYECKHUX PEAKIHH.

[TnaHupOBaTh U OCYIIECTBIATHHA

MPaKTHKE XUMHIECKHE

PKCIIEPHIMEHTHI, IIPOBOANTH HAOMIOAEHHS, Ie/IaTh BEIBOIBI
MO pe3yIbTaTaM

BKCIIEpHMEHTA IIPH IIPOBEACHUN

iTabopaTOPHBIX ONBITOB U MPAKTUYECKUX PaboT.
CnenoBaTh npaBuiaM 0e30MacHOUPaOOTHI B

imaGopatopuu

[P UCHOJIB30BaHUU XUMUYECKOMTIOCYIBI 1
00OpyIOBaHUS.

BeIicTpanBaTh pa3BEPHYTHIEC MHCHMEHHBICH YCTHBIC OTBETHI
c onopoi

Ha MH(GOPMAIHIO U3 YIeOHHKA U CIIPABOYHBIX MAaTEPHAIIOB,
CPaMOTHO UCIMOJb30BATh U3Y4UEHHBIM NOHATHIHbIaNIapar
Kypca XUMHH

[Mepuonuyeckuii 3axoH u [lepnoanyeckas cucremMa xuMuyeckux dnemMentoB /1. U. MenaeneeBa. CTpoenue
aToMoB. XuMHYeCcKasi CBsI3b. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peakuun (154)

[Teproanueck
MIA3aKOH U
[Teproauueck
ascucTeMa
XUMHUYCCKUX
PIEMEHTOB

/1. 1. Menneneesa.
Ctpoenue atoma (719)

[lepBbIe MOMBITKY KIIaCCU(PUKAIIUT
XUMHAYECKUX 3JIEMEHTOB. [1oHSTHEO
TpyTIax CXOIHBIX 3JIEMEHTOB

(111e7I0YHBIE U LIETOYHO3EMETbHBIC
METAJJIbI, TaJIOT'CHBI, I/IHCpTHbIe ra31>1).
(J1eMEeHTBI, KOTOpbIe 00pa3ytoT aM(oTepHbIe
oKCcUAbI U THApOKCUABL. [leproauueckuii
BakoH. [lepromuueckascucreMa XUMHYECKIX
DJIEMEHTOB

VI.1. Menneneesa. KopoTkonepuoaHas u
ImmmHHOTIepHOIHAsT popMel [leproamdaeckoii
CUCTEMBI XUMUYeCKuX 3j1eMeHToB J[.1.
Meunneneesa. [lepruoas! u rpymnmnsl.
Du3MUeCKHit CMBICT

MOPSAKOBOrO HOMEpa, HOMEPOB MEPUOAAN
CPYIIITBI 3JIEMEHTA.

Ctpoenne atToMoB. COCTaB aTOMHBIX

linep. M3oromer. Dnekrponsl. CTpoeHHe
HIICKTPOHHBIX 000JI0UEK aTOMOB TepBhIX20
XMMHUYECKHUX 3JIeMeHTOB llepuonnyeckoit
CHCTEMBI

VI.1. MenneneeBa. XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA

o ero noJjioxeHuto B [lepuoauueckoit
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHs pajinyca

PackpbIBaTh CMBICI IEPHOANIECKOT03aKOHA.
OnuceIBaTH CTPOCHHE TAOIHIIBI

«ITepuoguueckas cucteMa XuMu4eckuxaiemeHToB .M.
MeneneeBay.

MopenupoBaTh CTPOEHHE aTOMa, SHEPTeTHUECKUX
[YpOBHEI ¥ IOAYPOBHEHIIPH TOMOIIM PUCYHKOB,
PIEKTPOHHBIX

KOH(UTYpanuii ¥ SIeKTPOHHO-

rpadudecknx GopmyIL.

[MosicHATH GU3UIECKHIA CMBICTT

[OPSAKOBOrO HOMEPa, HOMEPOB NIEPUOJAN TPYIIIIBL
PIeMeHTa.

XapakTepn30BaTb XMMHUYECKHE 2JIEMEHTBINEPBBIX TPEX
MEepHOI0B, KAIUM, KAJIbLIUKA U UX COETUHEHUS TI0
[10JI0>KEHHIO

B [Teproaunueckoii cucreme/[. 1.

Menieneena.

O0BsCHATH 00IINE 3aKOHOMEPHOCTHB W3MEHEHHUH
CBOICTB XMMHYECKHUX JIEMEHTOB (M3MEHEHHE
[pPaziyCOB aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BaJICHTHOCTH) U UX COETHHEHUI

B IIpeeIax MaJIbIX IEPUOIOB U TJIaBHBIXIIOAIPYIII ¢ y4ETOM
CTPOEHUS UX

ATOMOB;

|YdacTBOBaTE B COBMECTHOM pabOoTeB mape mim

rpymme.




ATOMOB XUMUYECKHX 3JIEMEHTOB,
METaJUTHUECKUX U HEMETAJUTHYECKUX
CBOICTB IO IpYIIIaM U IEPHOIAM.
3nauenue [lepuoaudeckoro 3akoHa u
[leproguuecKkoll CHCTEMbl XUMHYECKUX
PIIEMEHTOB JUTS Pa3BUTHUS HAYKH 1
npaktuku. .. MenneneeB — yuéHslii 1
rpaskAaHKH.

Xumuueckuii IKcnepumenm:
V]emoncmpayuu.:

IB3anmoelicTBre THIPOKCH 1A INHKAC
[pacTBOpaMH KUCIOT U ILEJNOYCH.
IMonenupoBaHie CTPOECHHS MOJIEKYI IIpU
[OMOIIY PUCYHKOB, MOZEICH, 2JEKTPOHHBIX
1 CTPYKTYpHBIX (popmyi. Tabmuma
«Ileproamueckast cHCTEMa XUMHYECKHX
PIIEMEHTOB

JI.1. MenneneeBay.

VlabopamopHvle onvimoi

(O3HaKOMIICHHE C 00pa3liaMi METAJLIOB H
HEeMEeTaJUIOB

BricTpanBaTh pa3BEPHYTHIC THCHMCHHBICH YCTHBIE OTBETHI
c onopoit

Ha MHGOPMANHUIO U3 yIeOHUKA U APYTHX

MCTOYHUKOB, B TOM 4ucie MlHTepHeTa

IXMHIecKast IXumudeckas cBsi3b. KoBaneHTHast
CBSI3b. (TIoJIsIpHAs ¥ HETIOJISIPHAS) CBA3b.
OKHCIIUTEIbH (DIEKTPOOTPULIATEITEHOCTh XUMHIECKUAX

o- pemenToB. MoHHas cBs3b. CTeneHpb
[BOCCTAaHOBHTE oxucieHust. OKUCTUTENBHO-
IIBHBIE BOCCTAHOBHTEJIbHBIE PEAKIHN.
peaknuu (89) [Iporiecchl OKUCIEHUS U
BoccTaHOBIICHUsL. OKNCIUTENH 1
BOCCTAaHOBHTEJIH.
IXMMHUYECKHUI SKCTIEPUMEHT: U3yUeHHE
00pa3LoB BEIIECTB METAIJIOB U
HEMETAJLIOB, B3aUMOCHCTBHE
THUIPOKCHIA IITHKA C PACTBOPAMHU KHCIOTH
[1e104el, MPOBE/ICHNE OIBITOB,
MILTIOCTPUPYIOIINX IPUMEPBI
OKHCITUTENbHO-BOCCTAaHOBUTEILHBIXPEAKIIMI
(ropenue, peakiuy pa3IoKeHusl,
COCTUHEHNS ).
Xumuueckuit Ikcnepumenm:
V]emoncmpayuu:
ONBITHI, HIUTIOCTPUPYIOLIHE TPUMEPHI
OKHCITUTEIILHO-BOCCTAaHOBUTEIbHBIX
peaxuuil (ropeHue, peakuuu
A3J10)KCHHSI, COCTHHCHHS )

PacKkpbIBaTh CMBICI H3y4aeMbIX OHATHH.

Onpenensats BUA XUMHIECKOH CBSI3UB COCANHEHUH.
IMonienmupoBaTh CTPOCHNUE MOJICKYJ ITPH HOMOIIH
[PUCYHKOB, MOJIEIICH, SIEKTPOHHBIX U CTPYKTYPHBIX
bopmyi. Mcnoiap30BaTh XUMHYECKYIO CHMBOJIHKYIJIS
coctaByieHns1 GOpMyII BEIECTB, AIIEKTPOHHOTO OanaHca
[peaKIuii.

OnpenensTh CTeeHb OKHCICHHST aTOMOBXHMHYECKIX
HIIEMEHTOB 110 (HOPMYJIaM HCOCTABIATE (POPMYIIBI
OMHAPHBIX COCIMHEHHH IO CTETIEHU OKUCIICHUS aTOMOB
XMMAYIECKUX 3JIECMEHTOB.

OnpenensTs OKUCITUTENb U

BOCCTAaHOBHTEIE. PaccTaBisaTh

KO3(GUIIHEHTHI B CXeMaX HPOCTHIX
OKHCITUTENbHO-BOCCTAaHOBUTEILHBIXPEAKIMI

METOJIOM JIEKTPOHHOT'O OajaHca.

HaGmronaTh XMMHUUECKHE OIIBITHI 1O ILIAHY,
AHATIM3UPOBATH U AETaThBBIBOJIEL.

Mcnonp3oBate KT miis co3manus Moaenei,
[TOTOTOBKH IPE3EHTAIIN, TOKIAIOB MO TEME.
BricTpanBath pa3BEPHYTHIC TICEMEHHBIEH YCTHBIE OTBETHI
ic oropoit Ha H(MOPMANHKIO N3 yueOHHUKA U IPYTHX
MCTOYHUKOB, B TOM 4ncie IHTepHeTa

IPe3epBHOE
Bpems (341)

JIEKTPOHHBIE 00pa30BaTe/IbHbIC PeCypPChl

Poccuiickuit
00111e00pa3oBaTeNbHbIIH
opTa

http://experiment.edu.ru

Nudopmanust 060 Bcex BUaax 00pa3oBaTeabHON MPOIYKIMU U
yCIIyT, HOPMAaTHBHBIX JOKYMEHTaX (BKJIro4as oHIUATIbHbIC
TEKCThI), COOBITHSIX 00Pa30BATEIbHOMN KHU3HHU.

EnuHast KOJUIeKIus
IUPPOBBIX
00pa3oBaTeNbHbBIX PECYPCOB

http://school-
collection.edu.ru

B Komtekiun npectaBieHbl HAOOPHI I(PPOBEIX PECYPCOB K
0OJBIIOMY KOJHYECTBY YICOHHKOB, PEKOMEHIOBAaHHBIX
Muno6prayku PO k ncrons3oBanuto B mkonax Poceun,
MHHOBALMOHHBIE y4eOHO-METOUYECKHE pa3paboTKH,
pa3HO00pa3HbIe TEMATHIECKHE U PEIMETHBIC KOJUICKIMH, a
TaKKe Jpyrue ydeOHble, KyJIbTypHO-IPOCBETUTENBCKUE U
MT03HABATEIbHBIC MATEPUAIIBL.

DenepanbHbIN HEHTP
MHPOPMAIHOHHO-
00pa3oBaTeNbHbBIX PECYPCOB
(PLIUOP)

http://fcior.edu.ru

Caiit ®IIOP obecrieunBaeT KaTaJOTH3aLUIO SIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB PA3IHYHOTO TUIIA 3@ CUET
UCIIOJIB30BaHMS €ANHON HH(POPMAITHOHHON MOICITH METAIaHHBIX,
oCHOBaHHOM Ha cranaapre LOM.

W3znatenscteo BUHOM.
JlaGopaTopus 3HaHHIA.

http://metodist.Ibz.ru/

Caiit MeToIn4ecKol CcIyObl H3/1aTeIbCTBA OCYIIECTBISIET
00paTHYIO CBSI3b C YUUTEISIMU, CETEBYIO KOHCYJIbTAlIOHHYIO
TIOJIJIEPIKKY TIEIaroroB Kak crmiiamMu aBTopoB Becex YMK, Tak u
METOJUCTaMHU u3JaresscrBa. Ha caiite
(YHKIMOHHPYIOT aBTOPCKUE MacTepckue pazpadborunkos YMK,
B PaMKaxX KOTOPBIX HPEJIaraloTcs METOMYECKIE MaTepHalIbl
aBTOPOB, (GOPYMBI C YUUTEIISIMH, JIOIIOJHUTEIbHbBIC SICKTPOHHbIE
HPHIIOKEHUS B CBOOOJHOM JOCTYIIE A1 BCEX YUUTEINCH, a



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://metodist.lbz.ru/&sa=D&ust=1550527145980000
https://www.google.com/url?q=http://metodist.lbz.ru/authors/&sa=D&ust=1550527145981000

TaKXkKe JEKTOPHH I10 Pa3INYHbIM HAIPABICHUSIM
nHpopMaTH3anuy 00pa3oBaHKs U OpraHU3aUN 00ydeHHs B
OKPHITOH MH(POPMALOHHOH cpee.
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