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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma 1o XMMHM Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHHs COCTABJICHAa Ha OCHOBE
TpebGoBaHuii k pe3yabTaTaM OCBOCHHS OCHOBHON 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOT'O OOIIETro
oOpa3oBaHMs, TpeACTaBIeHHBIX B denepaqbHOM TrOCYIapCTBEHHOM OOpa30BATEILHOM CTaHIAPTE
OCHOBHOT0 00111ero 00pa3oBaHusl, C y4€TOM pacipeesIEHHBIX M0 KJlaccaM MPOBEPSiEMbIX TPeOOBaHUMN K
pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNIbHOW MPOTrpamMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs U
AJIEMEHTOB COJIEp)KaHUS, MPECTABICHHBIX B YHUBEPCATLHOM KOJIU(DUKATOPE [0 XUMHUU, a TaKXKe Ha
ocHOoBe [IpuMepHOIi MporpaMMbl BOCIHUTaHUS OOYYAIOIIUXCS MPU TOTYYCHHH OCHOBHOTO OOIIETO
oOpazoBanust u ¢ yuérom Konmenuuu mnpenojaBaHusi y4deOHOro mpenMera «XHUMHUSD» B
00pa3oBaTEeNbHBIX OpraHu3aLusax Poccuiickoit denepannu, peau3yronmx OCHOBHBIE
o0mieoOpa3oBarenbHbie porpammel (yTB. Pemenuem Komnernn Munnpocsemenus Poccun, mpotokon
ot 03.12.2019 N IIK-4BH).

Pabdouasi mporpamMa cocTaBjieHa B COOTBETCTBMHM C I[IpuMepHON OCHOBHOW 0Opa3oBaTeIbHOM
MPOrpaMMOil OCHOBHOTO OOIIEr0 00pa3oBaHHs, OAOOPEHHOH pemeHueM QeaepatbHOro y4eOHO-
METOAMYECKOTO O0BEAUHEHUS 110 00IIeMy 00pa30oBaHuIO (ITPOTOKOJ OT 27 ceHTsaops 2021r. Ne3/21)
Pabouyasi nporpaMMa OpMeHTHPOBAHA HA YYeOHUKH:

Xumus. 8 kmacc. YueOHuMK 11t oOmeoOpasoBarenbHbix opranusammii / O.C. T'abpuensn, W. T.
Octpoymos, C. A. Cnagkos. 4-e usa. — M. : [Ipocsewienue, 2022. — 175 c.

Xumus. 9 kmacc. YueOHuk misa oOmieoOpazoBarenbHbix opranuzarnuii / O.C. I'abpuensn, U. T.
Octpoymos, C. A. Cnagkos. 4-e usa. — M. : [Ipocsewienue, 2022. — 175 c.

CornacHo cBoeMy Ha3HAuUEHUIO paboyas MmporpaMma JaéT MpeAcTaBlIeHue O LesaX, oOulei cTpareruu
oOydeHUsl, BOCIMTAHHUS W PA3BUTHS OOYJAIOIIMXCS CPEACTBAMU YYEOHOTO TpeaMeTa «XUMUs;
yCTaHABIIMBAET 00s3aTEIbHOE MPEIMETHOE COJEp)KaHUE, MPelyCcMaTPUBAET paclpeielieHue ero o
KJlaccaM U CTPYKTYpUPOBAHHE €ro 1O pa3ieiaM M TeMaM Kypca, ONpeIeNsieT KOJIMYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTHKHU COJEpKaHus; MaéT MpUMEpPHOEe paclpeiesieHue y4eOHBIX 4YacoB IO
TEMaTHUYECKUM pa3JieliaM Kypca U peKOMEHIYeMYFO (IPUMEPHYIO) ITOCIICIOBATEILHOCTD X U3YUCHHS C
y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JTOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX
0co0EHHOCTEH 00YJarOIINXCS; ONPEIENIIET BOZMOKHOCTH MPEeaMeTa Uil peann3anud TpeOOBaHUN K
pe3ylnbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM MPOrpaMMbl HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, a Takke TPeOOBaHWI K pe3yibTaraM OOY4YCHHS XMMHH Ha ypOBHE LEJICH W3Yy4eHUS
MpeMeTa U OCHOBHBIX BUJIOB YU€OHO-TTO3HABATENBHOM IeATEeIbHOCTH/ YUeOHBIX ACHCTBUN yUYeHUKA TI0
OCBOCHHIO yU4EOHOTO COJIEPIKAHMS.

O0mas xapakrepucTuKa yueOHOro npeamMera «XuMHus»

Bkiag ywyeOHoro mnpenmera «XuMmus» B JOCTH)KEHHE Iiefiell OCHOBHOIO OOIEro oOpa3oBaHMs
00yCIIOBJIEH BO MHOTOM 3HAY€HUEM XHMHUYECKOW HayKd B MO3HAHUU 3aKOHOB NMPUPOIbI, B PA3BUTUU
XUMMUS. 8—9 knacchl 5 mpoU3BOAUTENBHBIX CHJI OOIIECTBAa U CO3JaHMM HOBOM 0a3bl MaTepHabHON
KYyJIbTYpbl. XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACIpPOCTpaHUIA CBOE BIIMSIHHME HA BCE
00JIaCTH 4YeJIOBEYECKOrO CYILECTBOBAaHUS, 3ajalla HOBOE BMJIEHHE MHpa, CTaja HEOThEMJIEMBIM
KOMITOHEHTOM MUPOBOM KYJIbTYPbl, HEOOXOIUMbIM YCIOBUEM XKU3HU OOIIECTBA: 3HAHUE XUMHHU CITY>KUT
OCHOBOM U1 (OPMHPOBAHUS MHUPOBO33PEHMS UEJIOBEKa, €ro MpeJACTaBIECHHH O MaTepHaJbHOM
€IMHCTBE MHpa; BaXHYO poib uUrpaloT (opMHpyeMble XHMHUEH MpEACTaBICHUS O
B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 3BOTIOLIMHU BELIECTB B IIPUPO/IE; COBPEMEHHAs! XUMHMsI HallpaBjieHa
Ha pelleHue TIJIOOANBHBIX MpoOJeM YCTOWYMBOTO pAa3BUTHUS YEJIOBEYECTBA —  CBHIPHEBOIA,
HHEPreTUYECcKOi, MUIIEBOI U SKOJIIOTHYecKoil Oe3omacHoCTH, Mpo0IeM 3/IpaBooXpaHeHHs. B ycrmoBusx
BO3pACTAIOIIEr0 3HAYEHUSI XUMUU B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb XUMHUYECKOTO
oOpa3oBanus. B rutane conupanu3aniy OHO SBJISETCS OJHMM U3 YCIOBUH (POPMHPOBAHUS MHTEIIEKTA
JUYHOCTH ¥ TapMOHUYHOTO €€ pa3BuTHs. COBpeMEHHOMY YelIOBEKY XMMHUUYECKHE 3HaHUS HEOOXO0IUMBI
UL IPUOOpETEeHUs] OOIIEKYJIBTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLUYME U
OTBETCTBEHHO Y4acTBOBATh B MHOI000pa3HOM KM3HU 0OIECTBA, JIJIsl OCO3HAHUS BaXKHOCTU Pa3yMHOIO
OTHOLIEHUs K CBOEMY 3IO0pPOBBIO U 3I0POBBIO0 APYTHX, K OKPYXKAIOLIEW IPUPOJHOU cperde, Uit
IPAMOTHOTO TOBEIECHHSI IPU HCIIOJIB30BAHUH PA3JIMYHBIX MAaTEPHAIOB M XMMHYECKUX BELIECTB B
MOBCEHEBHON >KM3HM. XUMHYECKOoe o0Opa3oBaHHWE B OCHOBHOM IHIKOJe sBIsSETCS 0a30BBIM 110
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OTHOIICHHUIO K CHUCTEME OOILIero XWMHUYECKOro oOpazoBaHMs. [103TOMYy Ha COOTBETCTBYIOIIEM €My
YPOBHE OHO pean3yeT MPUCYIUE 00IEeMy XUMHUUECKOMY 00pa30BaHHIO KITFOUEBbIE LIEHHOCTH, KOTOPbIE
OTpaXKaroT TOCYJapCTBEHHbIE, OOIECTBEHHBIE U MHIUBUAYaAIbHbIE MTOTPEOHOCTH. DTUM OIpeeNsIeTCs
CYIIHOCTH OOIIeH CTpaTeruu 00ydeHus, BOCIIUTAHUS U Pa3BUTHsI 00yUaIOIIUXCS CPEICTBAMHU y4eOHOTO
npeamera «Xumus». M3ydenuwe mpeamera: 1) cmocoOCTBYeT peanu3aldyd BO3MOXKHOCTEH st
caMOpa3BUTUS U POPMUPOBAHUS KYJIbTYpPbI JUYHOCTH, €€ 00IIel 1 PYyHKIMOHAIBHOW IPaMOTHOCTH; 2)
BHOCHUT BKJIaJ B ()OPMHPOBAHME MBILIUICHUS M TBOPUYECKUX CIIOCOOHOCTEW IMOJPOCTKOB, HABBIKOB MX
CaMOCTOSITEJIbHOW Y4eOHOM JesITeIbHOCTH, SKCIEPUMEHTAJIbHBIX M MCCIEJOBATEIbCKUX YMEHUH,
HEOOXOMMBIX KaK B TIOBCEIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATILHOMN JeSITEILHOCTH; 3) 3HAKOMHUT CO
cneun(UKoil HaydyHOro MbIlIUIEHUs, 3akinajgsiBaeT 6 IlpumepHas pabouas mnporpamMma OCHOBBI
LIEJIOCTHOTO B3IVISiIa HA €IMHCTBO IPHUPOJABI M YEJIOBEKA, SIBJIAETCS OTBETCTBEHHBIM 3TalloM B
(GOpMHPOBAHUN €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH IMOJIPOCTKOB; 4) crocoOCTBYeT (pOpMUPOBAHUIO
LIEHHOCTHOT'O OTHOLIEHMSI K €CTECTBEHHO-HAY4YHBIM 3HAHHUAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOU
BKJIaJl B 9KOJIOTMYeckoe oO0pa3oBaHHE WIKOJIBHUKOB. Ha3BaHHble HampaBieHHs B OOy4YEHUU XHMHUHU
obecrieunBalOTCA  CHenU(UKON CcopepiKaHUs TpenMeTa, KOTOPBIM  ABISETCS  IEAarorHYecKH
aJlalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKM XMMHUHU Ha ompeaenéHHOM stamne e€ pasButus. Kypc
XMMHH OCHOBHOM IIKOJIbl OPUEHTUPOBAH HA OCBOEHUE 00YYarOIIMMHUCA OCHOB HEOPraHUYECKON XUMUU
U HEKOTOpBIX HOHATHM M cBeJeHMH 00 OTIEeNbHBIX O0bEKTax opraHuuecko xumuu. CTpykTypa
coJiepKaHus IpeameTa chopMrpoBaHa Ha OCHOBE CUCTEMHOT0 110AX0/1a K ero uyuyenuto. Conepxkanue
CKJIaJIbIBA€TCSI U3 CUCTEMbI NMOHATHHA O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMBbl MOHATHH O
XUMHAYeCKOH peakmuu. OO0 O3TH  CHUCTEMBl CTPYKTYPHO OpPraHWM30BaHbBl [0  IPUHIHITY
[I0CJIeI0BATEIbHOTO PA3BUTHUS 3HAHUN Ha OCHOBE TEOPETHUECKUX IPEJICTABICHUN PAa3HOIO YPOBHS:
aTOMHO-MOJIEKYJISIPHOT'O YU€HHUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUs, ypoBHS [lepuoanueckoro 3akoHa
. . MenzeneeBa Kak OCHOBHOTO 3aKOHAa XMMHH, YUEHHUS O CTPOCHMU aTOMa M XUMHUYECKOW CBS3H,
IIpeJICTaBICHUM 00 3JIEKTPOJIUTHUECKON HUCCOLMALMY BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHus
paccMaTpUBAIOTCS HA OCHOBE 3MIIMPUYECKH IOJYYEHHBIX UM OCMBICICHHBIX (DaKTOB, Pa3BHBAIOTCA
MOCJIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTOMY, BBITIOIHSIS YHKIIUU OOBSICHEHUS U TIPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHMS U MOJIyYSHHs U3y4aeMbIX BEIECTB.
Taxas opraHuzanusi cojepKaHus Kypca CIOCOOCTBYET IMPEICTABICHUI0 XMMHUYECKON COCTaBIISAIOLIEH
Hay4YHOI KapTHHBI MUpa B JIOTUKE €€ CUCTEMHON Npupoabl. Tem caMbIM 0OecrieunBaeTcst BO3MOKHOCTh
(dbopmupoBaHUs y 00YJaIOUIMXCS IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO 1 METOJIaM TTO3HAHHS
B HayKe. BakHO Takyke 3aMETUTb, YTO OCBOEHHE COJAEPKAHMS Kypca IMPOUCXOAUT C MPUBICYEHHUEM
3HAHUU U3 paHee U3y4eHHBIX KypcoB: «Oxpyxaromuii mupy, «buonorus. 5—7 knaccb» u «dusuka. 7
KJIAcC».

Henn uzyyenus: yaeOHOro npeaMera «XuMHs»

K HanpaBneHuto nepBoCTENEHHO 3HAYMMOCTH NPU pealin3aluy 00pa3oBaTeabHbIX PYHKINN TpeaMeTa
«XUMHS» TPAAULMOHHO OTHOCAT (POPMHUpOBAaHME 3HAHUH OCHOB XMMHYECKOH Hayku Kak o0usa-
XNUMMUS. 8—9 knaccel 7 CTU COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOM JESITEIbHOCTH YeJIOBEKa
U KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOH KyJbTYpbl. 3ajada MpeaMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKMX 3HAHUW — BaXHEWIIUX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHYECKHUX
MOJIOKEHUH, JOCTYNMHBIX OOOOIIEHHH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAayKH, 3HaHUH O
Hay4YHBIX METOJIaX U3yYeHUs BEUIECTB U XUMUYECKUX PEaKLUi, a Takke B ((OPMUPOBAHUM U PA3BUTUU
YMEHHUI M cIOCOOOB AEATENbHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHHMEM, HAOIIOJIEHHEM U IMPOBEACHUEM
XUMHUYECKOTO HKCIIEPUMEHTa, COOJIOJCHHEM MpaBuil O€30MacHOro OOpalleHHsl C BEleCTBAaMU B
IIOBCEIHEBHOM W3HU. Hapsay ¢ 3TuM Lenu wu3ydeHMsl IpeaMeTa B NporpaMMe yTOYHEHBl U
CKOPPEKTUPOBAHBI C y4ETOM HOBBIX IPHOPUTETOB B CCTEME OCHOBHOT'O 00111er0 00pazoBanusi. Ceronus
B 00pa3oBaHNM 0CO00 3HAUYMMOM MPU3HAETCS HANPABIEHHOCTh OOYUYEHUS HAa Pa3BUTHE M CAMOPA3BUTHE
JUYHOCTH, (popmHpoBaHHe €€ HHTEIeKTa U o0umed KynbTypbl. OOydeHHEe YMEHHMIO YYHUTHCS H
MIPO0IKATh CBOE 00pa30BaHUE CAMOCTOSTENILHO CTAHOBUTCS OJTHOU M3 BayKHEHIINX PYHKIUI ydeOHBIX
npenMeToB. B cBs3u ¢ 3TUM NpU U3ydyeHUU MpeaMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOIEE 3HAaUCHHE
npuodOpenu Takue LeiH, Kak: 6 (opMUpOBaHME WHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOHM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HpPHHITHIO PpEHIeHUH, CIOCOOHOU
allanTHPOBAaThCA K OBICTPO MEHSIOLUIMMCS YCIOBUSM JKM3HHU; O HalpaBIeHHOCTb OOy4YeHHMsS Ha
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CHUCTEMATHUYCCKOC HpI/I06H_[€HI/I€ yqamuxcesa K CaMOCTOSITEIbHOM IT03HABATEIbHOMN ACATCIIbHOCTH,
HAyYHBIM METOAaM ITO3HAHUS, (OPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEW K XUMHH; 6
o0ecrieyeHre yCJIOBUHM, CIIOCOOCTBYIOIIMX NPUOOPETECHHIO OOYYaIOUIMMMCS OIbITa Pa3HOOOpa3HOMH
IEATeIbHOCTH, TO3HAHKSI K CAMOITO3HAHUS, KITFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIINH ), UMEIOLITIX
YHHUBEPCAJIbHOE 3HAYECHHUE JIJISl Pa3JIMUHBIX BUIOB JEATEIBHOCTH; 6 popMupoBaHHEe YMEHUN OOBICHATH
Y OLICHHMBATb SIBIICHUS OKPYKAIOIIETO MUPA HA OCHOBAaHUY 3HAHHM U OTIBITA, TOJyYEHHBIX IPH U3YUYCHUN
xuMun; 6 GopmMupoBaHue y OOYUYAIOMIMXCS T'YMAaHHCTUYECKUX OTHOIICHUH, NMOHUMAaHUS IICHHOCTH
XMMHUYECKUX 3HAHUH IS BBIPAOOTKM SKOJOTMYECKH 1IeTIeCO00Pa3HOTOo MOBEJCHUS B OBITY U TPYIOBOI
JESTeTBHOCTH B LEJISIX COXPAaHEHHsI CBOETO 3/I0POBBS U OKpYKarolei mpupoanoii cpeast; 8 [lpumepnas
pabodas mporpamMma 6 pa3BUTHE MOTHMBAallMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHUS OOIICUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MPOGUIIS M HANIPABICHHOCTH JabHEUIIEro 00y4eHusI.

MecTo y4eOHOro npeaMera «XuMus» B y4eOHOM IJIaHe

B cucreme o6mero obpazoBanus «XuUMHS» MPU3HAHA 003aTEIbHBIM y4eOHBIM MPEAMETOM, KOTOPBIH
BXOJUT B COCTaB IIPeaAMETHOH obnactu «EcTecTBeHHO-HaY4HbIE MPEAMETh». YUEOHBIM IIJIAHOM Ha €&
U3y4YeHHEe OTBeleHO 136 yueOHBIX YyacoB — IO 2 4 B HeJeNmo B 8§ U 9 KitaccaX COOTBETCTBEHHO. Jljis
KaX/I0T0 Kjacca HPeAyCMOTPEHO pe3epBHOE ydeOHOE BpeMsi, KOTOPOE€ MOXKET ObITh MCIIOJb30BaHO
y4aCTHHKaMH 00pa30BaTeNbHOIO Mpolecca B LEIsIX (OPMHPOBAHUS BAapUATHBHON COCTABISIOMICH
CoJiepKaHUsl KOHKpPETHOM paboueid mporpammsl. [Ipu 3TOoM oOs3aresnbHas (MHBapUaHTHAs) 4acTh
coJiepKaHus IpeIMeTa, yCTaHOBJIEHHAs! MPUMEpHON padouell mporpaMMoii, U Bpemsi, OTBOJAUMOE Ha €€
U3yueHHe, JTOJDKHBI ObITh COXpaHEHbl NOJHOCTBIO. B cTpykType mpumepHoil paboueil mporpammbl
Hapsily ¢ NOSICHUTEIbHOW 3alMCKOM BBIJEJIEHbI CIEAYIOIIME pa3zeiibl: 6 IIaHupyeMble Pe3yJIbTaThl
OCBOGHHS Y4eOHOro mnpenmera «XUMHs» — JIMYHOCTHbBIE, MeTalpeAMEeTHbIe, NpeAMETHbIE; 6
coJiepkaHue ydeOHoro mnpeamera «XUMHS» [0 rogaM oOydeHus; 6 NpUMEpHOE TeMaTHYeCKOoe
IUIAHUPOBAHUE, B KOTOPOM JACTAIU3UPOBAHO COJAEP)KAHHUE KaKIO0M KOHKPETHOM TEMBI, YKa3aHbl
KOJIMYECTBO YacOB, OTBOJUMBIX Ha €€ M3y4YeHHE, 1 OCHOBHbIE BU/Ibl YUEOHOMN JIEATEIbHOCTH YUEHUKA,
(dbopmHpyeMble NTPU U3YUEHUU TEMBbI, IIPUBEIEH NepeueHb JeMOHCTPALUN, BBIIOJIHAEMBIX YUUTEIIEM, U
IepeyeHb PEKOMEHIyEMbIX JIA0OPATOPHBIX ONBITOB U MPAKTUYECKUX Pa0OT, BBIMOIHAEMBIX YUAIIIUMHUCS.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»
8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE MOHATHS
[Ipenmer xumun. Pons xuMuM B )KM3HM YesioBeka. Tena u BenjectBa. @U3NYECKUE CBOMCTBA BEUIECTB.
ArperatHoe cocTosiHue BemlecTB. [loHATHE O MeTOJaxX MO3HAHUA B XMMHUU. XHUMHUS B CHCTEME HayK.
UucTtsie BemecTBa u cMecu. CriocoOBI pa3/ieNieHus: CMECeH.
ATOMBI U MOJIEKYJIbl. XUMUYECKHE A1eMEeHThI. CHMBOJIBI XUMHUECKUX AJIEMEHTOB. [IpocThie U crioKHbIE
BelIecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.
Xumuueckasi popmyna. BaneHTHOCT, aTOMOB XMMHUYECKUX IJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BelecTB. OTHocuTenbHast aToMHas Mmacca. OTHOCUTENbHAss MoJIeKyJspHas macca. MaccoBas 10
XUMHUYECKOTO JIEMEHTA B COCIUHEHHH.
dusnuecKkre 1 XUMUUYECKHE SIBICHUS. XUMUYECKast peakius U e€ Mpu3HaKku. 3aKOH COXPAHEHUST MACCHI
BelecTB. XMMUYeckue ypaBHeHUs. Knaccudukaius XuMU4ecKuX peakiui (COeMHEeHHs, Pa3I0KeHHUS,
3aMelIeHus, OOMeHa).
XUMHUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOMN MOCYI0M, C TpaBHIaMy pabOTHI B TabopaTopuu
u npuémMamMu oOpaulieHusl ¢ JIabopaTOpHBIM 00OpYJOBaHHEM; H3ydy€HHUE U ONHCAHHE (PU3UUECKHUX
CBOMCTB 00pa3Il0B HEOPTraHMYECKHUX BEIIECTB; HaOmroAeHne (u3nuecKux (TUIaBIeHHE BOCKA, TasHUE
JbJIa, pacTUpaHUE caxapa B CTyNKe, KUIEHUE U KOHACHCAIUS BOJBI) U XUMHYECKUX (TOPEHHUE CBEYH,
MPOKAIMBaHWE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE Mella ¢ KHUCIOTOM) sIBIEHHH, HaOMOJIeHHEe U
OMHMCAaHUE TPHU3HAKOB NPOTEKAHUS XUMHUYECKHUX PEaKIUi (pa3joKeHHE caxapa, B3aMMOJCHCTBUE
CEepHOM KHUCIOTHI C XJopuaoMm Oapusi, paznoxenue ruapokcuna wmeau(ll) mpu HarpeBanuu,
B3auMojieiicTBre xene3a ¢ pacTtBopoM comm meau(ll)); m3ydenne cmocoOoB pazzeneHusi cmeceit (c
MOMOIIBI0 Maruura, (GUIbTPOBaHHE, BHIAPUBAHUE, AMCTUIUIALNS, Xpomarorpadwus), MPOBEACHUE
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OYHNCTKHN HOBapeHHOﬁ COJIH, HaGHIO,Z[eHI/Ie n OonrucaHue pPE3yJbTaTOB MPOBCACHUA  OIIbITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MacChl; CO3/IaHIE MOJIENICH MOJIEKYI (IapOCTEPIKHEBHIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB
Bosnyx — cmech razos. CocraB Bo3ayxa. Kuciopon — anemeHT u mpoctoe BemiecTBo. Haxoxnenue
KHCIIOpoJla B TMpupoae, (u3nueckue M XUMHUYECKHE CBoOiicTBa (peakuuu ropeHusi). OKCHIBL.
[Tpumenenne kuciopoaa. CrocoObl MOMy4eHHUS KUCIOpOAa B J1a0OpaToOpud M MPOMBIIIJICHHOCTH.
KpyroBopor kucnopona B nmpupone. O30H — auioTponHas MoaupuKalus KUCI0opoia.
TernoBoit 3pPexT XumMuueckor peakiuy, TePMOXUMHUYECKHE YPAaBHEHUS, 9K30- U SHAOTECPMHUYECKUE
peakuuu. TOIUIMBO: Yroib M MeTaH. 3arps3HEHHE BO3[yXa, YCHJIEHHE MapHUKOBOTO 3(ddexTa,
paspyllIeHre 030HOBOIO CIIOsL.
Bogopon — »snemeHT M mpocToe BemiecTBO. HaxokneHue Bomopoaa B mpupojne, (uzuueckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI moydeHus. KuciaoTsl u conu.
KomunuecTBo BemectBa. Mosb. MomsipHast Macca. 3akoH ABoraapo. MossapHblii 00bEM razoB. Pacuérer
10 XUMUYECKUM YPABHEHUSIM.
duznueckue cpoiicTBa Bojbl. Bojma kak pactBoputens. PactBopel. HackllieHHble 1 HEHACBIILIEHHBIE
pactBopsl. Pacmeopumocms éewecms 6 60de.! Maccosast 1011 BELIECTBA B PacTBOpe. XUMUUECKHE
cBoiicTBa BoJbl. OcHOBaHusA. Poib pacTBOpOB B MpHUpoAE U B XKU3HM 4deiaoBeka. KpyroBopoTr Boasl B
pupoe. 3arpsi3HeHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.
Knaccudukanusa Heopranndeckux coequHenuit. Oxcuapl. Kiaccudukanust okcuaoB: coaeo0pasyroine
(ocHOBHBIE, KHUCIOTHBIE, amdoTepHble) U HecoseoOpasyromme. HomeHknarypa OKCHIIOB
(MexxayHapogHass W TpuBHalibHas). Dusnueckne M XUMHUYECKHe cBoOWcTBa OKcuaoB. [lomydenue
OKCHJIOB.
OcHoBanus. Knaccudukanus ocHOBaHM: IIETOYM M HEpacTBOpUMBbIE OcHOBaHHMS. HomeHkiaTypa
OCHOBaHUM (MeXAyHapoJHas M TpuBUaIbHas). dusnueckue M XUMHUYECKHE CBOWCTBA OCHOBAHUHU.
[Tonyuyenue ocHOBaHUI.
Kucnotel. Kmaccudukammst kucinor. HomeHknmarypa KHCIOT (MEXAyHapoAHass W TPUBUAIBHAA).
du3nyecKue 1 XMMUYECKue cBorcTBa KUCIOT. Pan aktuBHoctu metamuioB H. H. bekerosa. Ilonyuenne
KHCJIOT.
Conu. Homenknarypa coineit (MexxayHapoiHasi U TpuBHaibHas ). Ousnueckue U XUMUYECKHE CBOWCTBA
couseil. [lonmyuenue conen.
I'enernueckas CBsA3b MEXKAY KJIaCCaMH HEOPTraHMYECKUX COCUHEHHM.
XHAMHMYECKUN DKCIIEPUMEHT: KayeCTBEHHOE ONPEIEICHUE COACPKAaHUA KHUCIOpoAa B BO3AYXE;
nojlydyeHue, coOupaHue, paclo3HaBaHWE M U3y4yeHHE CBOWCTB KHUCIOpoJa; HaOmro/eHue
B3alMO/JICHCTBHUS BEIIECTB C KHUCIOPOJIOM M YCIOBUS BO3HHMKHOBEHHS W MPEKpPALICHUS TOPEHUs
(moxxkapa); o3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJOB M ONHCaHME UX CBOMCTB; MOJydeHue, coOupaHue,
pacrno3HaBaHHE M W3Y4YE€HHE CBOMCTB BojopoAa (TOpeHHe); B3aUMOJCHCTBHE BOAOPOJA C OKCHIIOM
meau(Il) (BO3MOXKHO HCHOJB30BAaHME BHUAEOMATEpUANIOB); HaOMIOJeHHEe OOpa3loB  BEIIECTB
KOJIMYECTBOM | MOJb; HCCIEOBaHUE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C  Pa3IMYHON
pPacTBOPUMOCTBIO; IPUTOTOBIIEHUE PAaCTBOPOB C OIPENEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA; B3aUMOJICHCTBUE BOJABI C METAJUIAMU (HATPUEM U KaybliieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); OMNpEJeNeHHEe pPAaCTBOPOB KHUCIOT M IIEJNOYed ¢ TOMOIIbI0 HHIUKATOPOB;
uccienoBaHre 00pa3l0oB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOIIOAEHHE W3MEHEHUS
OKpAacK{ MHJIMKAaTOPOB B PacTBOpaxX KUCJIOT M Liesoueil; u3ydyenue zaumozenctus okenga meau(ll) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C METaUIaMM, PEAKUUHd HEUTpanu3aluu; I0JIy4YeHue
HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO0 METaula JIPYrMM M3 pacTBOpa COJIM; PEIICHHE
JKCIEPUMEHTAIBHBIX 337a4 110 TeMe «Ba)xHeHme KiIacchl HEOPraHUYECKUX COSUHEHUIN».
Iepuoanyeckui 3axoH U Ilepuoguyeckas cucrema xumu4yeckux djaemeHros .M. MengeiieeBa.
Crtpoenue atomoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU
ITepBble MOMBITKY KiIacCU(UKAIMN XUMUUECKUX J1eMeHTOB. [IoHsATHE 0 TpyInax CXOAHBIX HIIEMEHTOB
(menoYyHble W HIEIOYHO3EMENIbHBbIE METAJlIbl, TaJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE
00pa3ytoT aMm(poTepHbIE OKCUIBI M THAPOKCU/IBI.
[lepnonnueckuit 3akoH. llepmogmueckas cucrema xumudeckux osnemeHToB [Jl. M. Menneneesa.
Kopotkomnepuonnas u JuimHHONepuoaHas ¢popmsl [leproauueckoil CHCTEMBl XUMHYECKUX AIIEMEHTOB
6



J. N. Meunneneesa. Ilepuoasl u rpynmnsl. @U3n4ecKuid CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJA
U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX aaep. M3oTonsl. DnekTpoHbl. CTpoeHHe 3IEKTPOHHBIX 000JI04YeK
aToMOB TmepBeIX 20 xuMmuueckux osnemeHToB llepmoamueckoir cucremsl [l 1. Menneneesa.
XapakTepUCTUKa XMMHUYECKOIO 3JIEMEHTAa IO ero noisiokeHuto B Ilepmomuueckoin cucreme /[I. U.
Meunneneesna.

3aKOHOMEPHOCTH M3MEHEHMsS pajuyca aroMOB XHMHMYECKHUX DJJEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TIpynmaM M nepuoaaMm. 3HadeHue Ilepuogudeckoro 3akoHa u
[Iepuonnueckoi CUCTEMBI XUMHYECKHX JJIEMEHTOB Ul pa3BUTHUS HAyKU U npaktuku. /1. 1. Mennenees
— Y4€HBIN U IPAKIAHNH.

Xumuueckasi cBA3b. KoBajieHTHas (MOJSpHAs M HENOJIApHAs) CBsI3b. OJIEKTPOOTPULATENIBHOCTD
XUMHMYECKHX 3JIeMEHTOB. MIOHHas CBA3b.

Crenenp oxucineHus. OKHCINUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipouecchl OKHCIeHUs U
BOCCTAHOBJICHMS. OKMCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4yeHHE 00pa3lioB BELIECTB METANIOB U HEMETAILIIOB; B3aUMOJEICTBUE
TMAPOKCHA LIMHKA C PpacTBOpaMHM KHCIOT M ILIEJIOYeH; NPOBEIEHUE OIBITOB, WILIIOCTPUPYIOLIMX
IIPUMEPBI OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMM (TOpEeHNE, pEaKLIUU Pa3I0KEHUS, COEITUHEHUS).
Meoscnpeomemnvwie ceasu

Peanmzanusi MeXNpenIMETHBIX CBA3€d NPH HM3YYEHWH XHMHHU B 8 KJlacce OCYIIECTBIIAECTCS dYepe3
UCMOJb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX IOHATUH, TaK U IOHATUH, SBISIOMUXCA
CHCTEMHBIMHU JIJIS1 OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. O01II1e eCTeCTBEHHO-HAyYHbIE
MOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHAJIU3, CHHTE3, KIacCUPUKALIMS, IEPUOIUIHOCTb,
HaOJI0ICHNE, SKCTIEPUMEHT, MOACITUPOBaHUE, U3MEPEHUE, MOJIETb, siBieHue. DU3nKa: MaTepus, aToM,
NIEKTPOH, IIPOTOH, HEMTPOH, MOH, HYKIUJ, U30TOIBI, PAIUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUM
3apsij, BEIECTBO, TelI0, O0BEM, arperaTHOE COCTOSHHWE BEUIECTBa, ra3, (U3UYECKUE BEIMYUHBI,
€IMHUIBl U3MEPEHUsi, KocMoc, IulaHeTsl, 3BE31bl, ConHue. buosorus: ¢oTocuHTE3, bIXaHHE,
ounocdepa. ['eorpadus: armochepa, ruapocdepa, MEHEPAITBI, TOPHBIC TTOPOJIBI, TTOJIE3HBIE HCKOITAEMEIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo M XMMHYeCKas peaklus
Ilepuonnueckuit 3akoH. llepuommyeckas cucrema xumudeckux osnemeHtoB . M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, Kallhs, KaJbLUd U HUX COCAUHEHUH B COOTBETCTBUU C IIOJIOXKCHUEM DJIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.
CrpoeHune BemlecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEHIETOK, 3aBUCHUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEMIETKN U BUJA XUMUYECKOMN CBS3H.
Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKUX BELIECTB (MEXAyHapoJaHas M TpHUBHAJIbHAA).
XHAMHYECKHE CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPTaHWYECKUX COCAUHEHUH,
TCHETUYECKas CBS3b HEOPIraHUYECKUX BEILECTB.
Krnaccudukanysa XuMHYeCKUX peakuii Mo pa3InyHbIM MpU3HaKaM (110 YHCIy U COCTaBY y4acTBYIOLINX
B pEakUUU BELIECTB, M0 TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHMIO CTENeHEeH OKUCIEHHS XMMUYECKHUX
AJIEMEHTOB, MO OOPAaTUMOCTH, MO YYacTHUIO KaTajau3aTopa). ODK30- M JIHIOTEPMUYECKHE PEAKIUH,
TEPMOXUMHUYECKUE YPABHEHMUS.
[TonsiTue o ckopoctu xummuueckor peakuuu. [Tonstue 06 oOpaTUMbBIX M HEOOPATUMBIX XUMHYECKHX
peakuusx. IIoHsTHE O TOMOT€HHBIX U T€TEPOTCHHBIX peakuusX. [IoHATHE 0 XMMUYECKOM PaBHOBECHH.
@akTOpsI, BAUAIOIINAE HA CKOPOCTh XUMUYECKOW PEAKIIMH U MTOJO0KEHNE XUMUYECKOTO PABHOBECHSI.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, JJIEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTAaHOBUTENBbHOU peakiuu. CocTaBieHuEe YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA
C UCTIOJIb30BaHUEM METO/1a 3JICKTPOHHOT 0 OanaHca.
Teopust ANEKTPOIUTUYECKON IUCCOLNUALMU. ODJIEKTPOJIUTHI U HEIJIEKTPOJUTHI. KaTHOHBI, aHUOHBI.
MexaHHu3M IUCCOLMAalUU BEIIECTB C pa3IMYHbIMU BUIAMU XUMUYECKOU CBsA3U. CTENEHb AUCCOLMALINH.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHTHI.



Peakiiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUsI peaKIfii HOHHOTO OOMEHa, TOJIHBIE U COKpAIIEHHBIC
HWOHHBIC ypaBHEHHUs peakiuii. CBONCTBa KHUCIOT, OCHOBAaHMH M COJIEH B CBETE MPEACTaBICHUN 00
AJIEKTPOIIMTUYECKOH nuccorranuu. KauecTBeHHbIe peakliuu Ha MOHBL. [lonamue o eudpoause conel.
XUMUYECKUHN DKCIIEPUMEHT: 03HAKOMJICHHE C MOJEIIAIMHA KPUCTAUINYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIoB (rpadura m amMmasa), CIOKHBIX BEIIECTB (XJIOpHIA HATPHS);
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peaklUu OT BO3ACHCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIJIEIOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IIPOLECCa TUCCOLMALINN KUCIIOT, 1IeI04el U
cojied (BO3MOYKHO HCIIOJIb30BaHUE BHUAEOMATEPUAJIOB); IPOBEACHUE OINBITOB, HIUIIOCTPUPYIOLIMX
MPU3HAKH IPOTEKAHUS PeaKIfii HOHHOTO oOMeHa (00pa3oBaHKe 0Ca/iKa, BBIJICIICHHE Ta3a, 00pa3oBaHue
BO/JIbl); ONBITOB, MITIOCTPUPYIOIUX IPUMEPBI OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX PeakLui (ropeHue,
peakuuu pasjoKEHUs, COEIMHEHUS); paclO3HABAHME HEOPraHWYECKUX BELIECTB C IIOMOIIBIO
KA4eCTBEHHBIX PEAKLIUK HA MOHBI; PEIICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl H MX coeJHHEHUSA

OOwmast xapakTepucTUKa TrajoreHoB. (OCOOEHHOCTH CTPOEHMsI AaTOMOB, XapaKTepHbIE CTEIEHU
okucnenus. CtpoeHne M (PU3MYECKHE CBOWCTBA IPOCTHIX BELIECTB — TaJOICHOB. XHUMHUYECKHE
CBOWCTBA Ha ImpuMmepe xJjopa (B3auMOJEHCTBUE C MeTaulaMH, HEMEeTallllaMM, LIeJI0YaMH).
Xnoposogopoa. ConsiHast KUCJIOTa, XMAMUYECKHE CBOMCTBA, MOJIy4YEHHE, IpUMeHeHue. JlelicTBue xyiopa
U XJIOPOBOJIOPO/Ia HA OPTaHMU3M 4ellOBeKa. BaykHelme XJI0puIbl U UX HaX0XKACHHUE B IIPUPOE.
OOmas xapakrepucTtrka 3yeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIC
CTETICHU OKUCJICHHUS.

CrpoeHue u (usnueckue CBOICTBa IMPOCTBIX BEIIECTB — KUCIOPOJAa M Cepbl. AJIOTPOIHBIE
MOJU(UKALIMH KUCIIOPOJIa U cepbl. XMMHUYECKHe CBONCTBA cepbl. CepoBOJOPO/, CTpOEHUE, (HPU3UIECKUE
U XUMH4YecKkue cBoiicTBa. OKCHUIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHas KHUCIOTA,
¢du3nyeckre U XUMHUYECKUE CBOMCTBA (00IIMe KaK MPEJCTaBUTEIIs Kilacca KUCIOT U ClIeHU(pHUECKUE).
XUMHUYECKHE PEaKIIUH, JICKAIIUEe B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOIYYEeHUS! CEPHOW KHCIIOTHI.
ITpumenenue. Conu cepHOM KMCIOThI, KAUeCTBEHHAas peaklus Ha cyibdar-uoH. Haxoxaenue cepsl u eé
COCIMHEHMIM B Ipupoje. XUMHYECKOE 3arpsA3HEHUE OKPYXKAIOIEH Cpeabl COCIMHEHMSIMHU CEpbI
(KMCIIOTHBIE J0XK]HU, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe10TBpalleHus.

OOmas xapaktepucTuka 3ieMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpHBIC
CTETICHU OKUCJICHHUS.

A30T, pacrpocTpaHeHHE B Tpupoze, (U3NYecKHe M XUMHUYECKHe CBOMCTBa. KpyroBopor azora B
npuposie. AMMHAaK, ero ¢u3M4Yeckue M XUMHUYECKHe CBOMCTBa, moiydeHue U npumeHeHue. Comu
aMMOHHUS, UX (U3UYECKHE U XMMHYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas peakliys Ha MOHBI
aMMOHMs. A30THas KHUCIOTa, €€ MoylydeHue, (pU3MYecKHe M XHUMHUYECKue CBoicTBa (o0Iiue Kak
MIpe/ICTaBUTENsl Kilacca KUCIOT U crnenuduueckue). Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KayecTBE MUHEPAJIbHBIX Y100peHHH. XMMHUUYECKOe 3arpsi3HEHUE OKPY)KAIOLIEH cpelibl COeTUHEHUIMU
a30Ta (KUCIIOTHBIE JTOK/H, 3arpsi3HEHNE BO3AyXa, TOYBbI U BOJOEMOB).

®ocdop, amnorponHsle Mogudukauu (ocdopa, ¢uzndeckue M XUMHUUecKHe cBoHcTBa. OKcup
dbochopa(V) u dochopnas xucimora, (QuMUecKkue W XHUMHUUYECKHE CBOWCTBA, TOJIYYCHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPAIbHBIX YI0OPEHUH.

O6mras xapaktepuctuka dmemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETIEHU OKUCJICHHUS.

VYrnepos, amaoTpornHble MoAu(UKaIMK, pacHpOCTpaHEHUE B MPUPOAE, (PU3NYECKHE U XMUMHUYECKHE
cBoiicTBa. AncopOuus. KpyroBopor yriepona B mpupozge. Okcuabl yriaepona, X (uzndeckue u
XUMHUYECKHUE CBOMICTBa, JEICTBUE HA KUBbIE OPraHU3MBbI, TIOJYUEHHE U IPUMEHEHHE. DKOJOTHYECKHE
npobnemMbl, CBsA3aHHbIE ¢ okcuaoM yraepona(lV); rumoresa rino6asbHOrO MOTEMJICHHUS KIIMMATa;
napHUKOBBIA 3¢ dexT. YrompHas KucloTa M €€ CONMM, UX (U3NYECKUE U XMUMHUYECKUE CBOICTBa,
nojiydeHue u npuMmenenune. KauectseHHas peakuus Ha kapOoHaAT-HOHBI. Mcnonb3oBaHne KapOOHATOB B
ObITYy, MEIUIIMHE, TPOMBIIJICHHOCTH U CeIbCKOM Xo3sicTBe. llepBoHauanbHbBle MOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O COEAUHEHMSX yriepojaa (MeTaH, 3TaH, dTUJIEH, aleTHIEH, 3TAaHOII,
TIIMLEPHH, YKCYcHas kucioTa). Ix coctaB u xumudeckoe ctpoeHue. [lonaTre o Ononornyecku BakHbIX
BEIIECTBAaX: JKUpaxX, OelIKax, YyrieBoJaXx — U WX POJIM B XKHU3HHU UYeloBeKa. MarepuanbHOEe eIUHCTBO
OpPraHMYECKUX U HEOPTaHMYECKUX COCAMHEHMH.



Kpemuuii, ero puznueckre 1 XuMU4ecKkrue CBOIMCTBA, MmoyyeHue 1 npuMeHenne. CoemHeHUs KpeMHUS
B npupoae. O6mue npencrapieHus 00 okcuae kpeMuus(IV) u kpemuueBoi kucnore. CHIMKATBI, UX
UCTOJb30BaHUE B OBITY, MEIWIMHE, MPOMBIIUICHHOCTH. BakHellue CTpouTenbHbIE MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, O€TOH, kene300eToH. I[IpobGraembl 0€30MacHOTO HCTIOJIb30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN )KU3HHU.
XUMUYECKUI HKCIEPUMEHT: H3y4eHHe OOpa3l0OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISTHOU
KHUCJIOTBI; TPOBEJICHHE KAaYeCTBEHHBIX pPEAKUWH Ha XJIOPHUI-MOHBI M HAOJIOJEHUE MPH3HAKOB HX
MIPOTEKAHUS; OMBITHI, OTpaKkaroIue GU3NUecKre U XUMUYECKHE CBOMCTBA T'aJIOTEHOB U UX COSAMHEHUN
(BO3MO’KHO HCIIOJI30BaHHE BHICOMATEPUAIIOB); O3HAKOMJIEHUE C 00pa3IiaMu XJIOPHIOB (TATIOT€HUIOB);
O3HaKOMJIEHHE ¢ 00pa3LamMu cepbl U €€ COeAMHEHUSAMHU (BO3MOKHO HMCIIOJIb30BaHUE BUIEOMATEPUAIIOB);
HabroeHne mporecca 00yIIMBaHUs caxapa MoJ JIeHCTBHEM KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI;
M3Y4YeHHE XUMUYECKIX CBOMCTB pa30aBI€HHOIN CEpPHOM KUCIIOTHI, MPOBEACHUE KaUeCTBEHHOW peakinu
Ha cynb(haT-uOH U HAOIOIEHHE IPU3HAKa e€ TPOTEKaHUs; 03HAKOMIJICHHE ¢ (PU3NIECKUMHU CBOHCTBAMU
a3oTa, pochopa 1 X coeMHEHU (BO3MOKHO HCTIOJIb30BaHKE BUAEOMaTepraioB), 00pa3laMu a30THBIX
u (pocdopHbIX ynoOpeHuil; noiydyeHue, cooupanue, pacro3HaBaHUE M U3y4eHHE CBOMCTB aMMMAaKa;
MIPOBEJICHUE KAYECTBEHHBIX peakiuil Ha MOH aMMOHHS U (ochaT-uOH U H3YYEHHE MPU3HAKOB HUX
IIPOTEKAaHUs, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEAbI0 (BO3MOXHO
MCIOJIb30BaHUE BUICOMATEPHAIIOB); U3yUEHUE MOJIETIe KPUCTAJUIMYECKUX PEelETOK anMasa, rpagura,
¢bymiepeHa; 03HaAKOMIIEHUE C TIPOIIECCOM a/ICOPOIIMH PAaCTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YTIIEM
U YCTPOMCTBOM MPOTMBOra3a; IMOJNy4yeHHE, cOOMpaHue, pAaclo3HaBaHWE W HW3YYCHHE CBOWCTB
YIJIEKUCIIOrO rasa; NpOoBEACHHE KaueCTBEHHBIX PeaklMil Ha KapOOHAT- U CHUJIMKAT-UOHBI U U3y4EHUE
MIPU3HAKOB UX MPOTEKAHMS; 03HAKOMJICHHUE C MPOAYKLMEN CHIIMKATHON IMPOMBIIUIEHHOCTH; PEIICHUE
SKCIIEPUMEHTAJIbHBIX 33/a4 10 TeMe «BakHel1e HeMeTallIbl ¥ X COEIMHEHUS.
MeTaJuibl M UX COeAMHEHUS
OOmiast XapakTepUCTUKAa XMMHYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHWHU HUX TIIOJIOKEHUS B
[lepuonnueckoii cucreMe xumudeckux 31neMeHToB Jl. V1. MenneneeBa u ctpoenus atromoB. CTpoeHue
MeTaJIJIOB. MeTayuinyeckasl CBsI3b U METaUNINYEeCKasi KpUCTAIIINYECKasi peIETKA. DIEKTPOXUMUUECKUN
psan HampsbkeHud MetayuioB. Dusnueckue M XUMHYECKHE CBOMcTBa MeTawioB. OO6mme crocoObl
noJTy4eHus MeTaiyioB. [IoHsITHE 0 KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTH UX OT KOPPO3HH.
Crnagsl (CTallb, 4YyT'yH, JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.
[llenounble Metajuibl: moJjiokeHue B llepumogmueckoir cucrtemMe xumudyeckux snemeHtoB [l U.
MenieneeBa; CTpoeHHE X aTOMOB; HaX0XJIeHHE B pupoae. Puzndeckue 1 XMMUYECKHe CBOWCTBA (Ha
npuMepe HaTpust U Kanus). OKCHUIbI M TUIPOKCH bl HATpUs U Kaius. [[pruMeHeHne nieouHbIX METaIoB
U UX COeIUHEHHH.
[[lerounO3eMeENbHBIE METAJIBI MAarHWM W KajplUi: IO0J0KeHHe B llepuogmyeckod cucreme
xumuueckux osnemeHToB JI. WM. MenneneeBa; CTpoeHME HX AaTOMOB; HAaxOXKIEHHE B IPHUPOJE.
dusznueckre U XMMUYECKHE CBOMCTBA MarHus M KaybIus. BaxkHeimme coenHEeHUsT Kaablus (OKCHI,
THJIPOKCU, cOIH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.
Amomunuil: nonoxenue B Ilepuogudeckoil cucreme xmmuueckux snemeHToB J[. 1. MeHnneneesa;
CTPOCHHME aTOMa; HaxOoXIcHWE B mpupoae. PuU3MUyecKMe M XMMHYECKHE CBOMCTBA aTFOMHUHUS.
AMpoTepHbIe CBOMCTBA OKCH/Ia U THAPOKCHIA ATFOMUHHS.
XKeneszo: nonoxenne B llepmonnueckoil cucreme xmmmueckux vieMeHToB [[. M. MeHnneneesa;
CTpPOEHHE aTOMa; HaxOoXJAeHHe B mpupoje. dPusznyeckue U XMMHUECKHE CBOMCTBA xkeneza. OKCUibl,
ruapokcuabl u conu xenesa(ll) u sxenesa(Ill), ux coctas, cBOKWCTBA U MOJTYUYECHHE.
XUMUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE C oOpa3laMM METa/lIOB M CIUIABOB, MX (DU3MUECKUMU
CBOMCTBAMM; H3Y4YEHHME  DPE3yJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO  HCIIOJIB30BAHUE
BUJIEOMATEPHAIIOB), 0COOEHHOCTEN B3aMMOJECIHCTBHS OKCHJIa KaJbIUs U HATpUs ¢ BOAOH (BO3MOXKHO
HCII0JIb30BaHNE BUAEOMATEPUAIIOB); UCCIEA0BAHNE CBOMCTB KECTKOM BOABI; MPOIIECCa TOPEHHUS Kele3a
B KHCJIOpO/ie (BO3MOKHO MCIIOJIb30BaHUE BHIE€OMATEPHANIOB); MPU3HAKOB MPOTEKAHMS KaueCTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kanblus, amroMuHus, nuHka, skenesa(ll) u xeneza(Ill), memu(Il));
HaOJt0/IeHue M OMHUCaHHE IPOLIECCOB OKPAlIMBAaHUS IUIAMEHW HMOHAMU HATpUs, Kadus M KaJlbLUA
(BO3MOXXHO HCIIONIb30BaHME BUAECOMATEPHUAJIOB); HCCIeIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QITFOMHUHMS ¥ THAPOKCH/IA [IMHKA; PellIeHUe SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «BakHel1re MeTamibl
U UX COEIMHEHUS».
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XuMus M OKpyxkamoLas cpeia

HoBbie maTepuansl u TexHOIO0THH. BeliecTBa 1 MaTepuaibl B TOBCEIHEBHOM )KM3HU YEJIOBEKA. XUMHUS
1 370poBhe. be3omacHoe MCOIb30BaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBasi momorb
MPY XMMHYECKUX 0XKOTaX U OTPABIICHUSX.

OCHOBBI 3KOJIOTMYECKON TpaMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKPYKaroIle cpeibl (MpeaesibHast
nomyctumas koHreHTpanus BeniectB — [1/1K). Ponbs Xxumum B pemieHnn 3KOJI0rHYecKux Ipooiem.
[TpupoaHbIE HICTOYHHUKY YTIIEBOJOPOIOB (YrOb, IPUPOIHBINA ra3, He(Th), MPOJIYKTHI HX MEPEPaObOTKH,
UX POJIb B OBITY M MPOMBIILJICHHOCTH.

XUMHUYECKUH IKCTIEPUMEHT: U3YUEHHE 00pa3IoB MATEPHAIIOB (CTEKJIO, CIITIABBI METAIIIIOB, IIOJTMMEPHBIC
MaTrepuabl).

MesknpeamMeTHble CBSI3H

Peanuszanus MEXIpeIMETHBIX CBS3€M IPU H3YYEHMM XUMHHM B 9 KjlacCe OCYIIECTBIISIETCA 4Yepes
WCIIOIB30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATUH, SBJISIOMIUXCS
CUCTCMHBIMU OJIA OTACIIBHBIX HpeIIMCTOB eCTGCTBCHHO-HayT-IHOFO IIUKJIA. OGH.II/IC eCTeCTBCHHO'Hay‘IHBIe
MOHATHUSA: HAYYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CHHTE3, KilacCU(HUKaIUs, TEPUOTUIHOCTD,
HaOIIt0/IeHNE, IKCIEPUMEHT, MOJICIHUPOBAHUE, U3MEPEHHUE, MOJIETb, SBJICHHUE, MAPHUKOBBIA 3(deKT,
TEXHOJIOTHS, MaTepuaibl. Du3uKa: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJTU]I, U30TOIIBI,
pa[[HoaKTI/IBHOCTI), MoneKyna, BHGKTpH‘IGCKI/Iﬁ 3ap;111, HpOBOILHI/IKI/I, HOJIYHpOBOIIHI/IKI/I, I[I/IE)JIGKTpI/IKI/I,
(hOTO3JIEMEHT, BEIIEeCTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHUE BEIIECTBA, I'a3, pAaCTBOP, PACTBOPUMOCTb,
KpI/ICTaJUII/I‘ICCKaﬂ peméTKa, CIIJIaBBbI, (1)I/ISI/I'-I€CKI/IC BCJIMYHHBI, CIUHUIIBI I/I3MepeHI/I$I, KOCMHNYECCKOC
MIPOCTPAHCTBO, IJIaHeThI, 3BE3/161, ConHIle. buonorus: ¢porocunres, AbIxaHue, ouocdepa, IKOCUCTEMA,
MUHEpaJIbHbIE y100pEeHUsl, MUKPOAJIEMEHThI, MAaKpO3JIEMEHThI, MUTATEIbHbIE BellecTBA. | eorpadusi:
atMocdepa, ruapochepa, MUHEpasbl, TOPHBIC MOPOJbI, MOJE3HBIE HCKOMAEMbIC, TOIUIMBO, BOJIHBIC

peCypChI.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O TPEJMETA «XUMMUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyeHne XxuMuM B OCHOBHOM IIKOJIE HAMpaBiI€HO Ha JOCTHKEHHE OOY4YalOUIUMUCS JUYHOCTHBIX,

METaNpPeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHUS yU4EOHOTO IpeIMeTa.

JInyHOCTHBIE pPe3yJIbTAThI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS MPOTPAMMBbl OCHOBHOT'O 00IIIETO 00pa30BaHUs IOCTUTAIOTCS B XOJIE

oOyueHHsi XUMUU B €IMHCTBE YUeOHOM U BOCIUTATENbHOM AesaTeabHocTH OpraHu3aiiy B COOTBETCTBUU

C TPaJUIMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMA M JYXOBHO-HPABCTBEHHBIMH I[E€HHOCTSIMU,

NPUHATHIMU B OOLIECTBE MpaBWJIaMd M HOPMaMu IOBEJIEHHS U CIOCOOCTBYIOT IpolieccaM

CaMOITO3HAHUsI, CAMOPA3BUTHS U COLMATHM3AIMN 00yJarommxcs. JINYHOCTHBIE PE3yNbTaThl OTPAKAIOT

c(OpMUPOBAHHOCTH, B TOM YHUCJIE€ B YACTHU:

[TarpuoTryeckoro BOCHUTaHUs

1) IEeHHOCTHOTO OTHOLIEHUS K OT€Y€CTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO,

MMOHVMAHUS 3HAYCHUS XMMHUYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJICTh

JOCTOBEPHON HMH(pOpMAIMEeil 0 MepeqoBbIX JOCTHKEHUSAX M OTKPBITUSX MHUPOBOW U OTEUECTBEHHOMU

XUMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

['paxnanckoro BOCUTaHUS

2) TpencTaBlICHUs] O COIMAIBHBIX HOPMaxX M IMpaBUJIaX MEXJIMYHOCTHBIX OTHOIICHHI B KOJUICKTHBE,

KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Yy4eOHO-HCCIeA0BaTEIbCKOM,

TBOPUYECKOH W JAPYTrUX BUJAAX JCSITEIHLHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHON NEATEIIEHOCTH

IPU BBINOTHEHUHM YYeOHBIX, MMO3HABATENbHBIX 3a/1a4, BBHIMOJHEHHM XHUMHYECKUX OSKCIIEPUMEHTOB,

CO37JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B MPOIIECCE ITOM

y4eOHOU JesTeNbHOCTH,; TOTOBHOCTH OIIEHHBATh CBOE MOBEIECHHE U TOCTYNKH CBOMX TOBApHUIIEH ¢

MO3UIIMKA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYIIKOB;

IleHHOCTH HAYYHOTO MTO3HAHUS

3) MHPOBO33PEHYECKUX MPEACTABICHUN O BEIIECTBE U XMMHYECKOW pPEaKIMH, COOTBETCTBYIOIIMX

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABJISIOIIUX OCHOBY I IOHUMAHUS CYIIIHOCTH HAYYHOU

KapTUHBI MHPA; TPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3AUMOCBA3IX

YeloBeKa ¢ MPUPOTHON Cpeioil, O poJid XUMHH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJIYYCHHE HOBBIX 3HAHUH MO XUMHUHU, HEOOXOUMBIX

Ui 00bsCHEHUsI HAOI0JaeMbIX MPOIIECCOB U SIBICHMIA;

5) mno3HaBaTenbHOM, WH()OPMAIMOHHOM W YWUTATEIHCKOW KYJIBTYpPhl, B TOM UHCJIE HaBBIKOB

CaMOCTOSITENILHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOW IUTEPATypoOi, MOCTYMHBIMU

TEXHUYECKUMH CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHI;

6) wuHTepeca K OOYYEHHI0O M TMIO3HAHUIO, IIOOO3HATENFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K

caM000pa30BaHUI0, TMPOCKTHONW M HCCIEAOBATEIbCKON JEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY

HAIpPAaBIEHHOCTH U YPOBHS O0y4YEHHS B ajbHEHIIEeM;

dopMUpPOBaHUS KYJIbTYPHI 3/I0POBbsI

7) oco3HaHHS ILEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha

3I0POBBIA 00pa3 KW3HHU, OCO3HAHMS TOCIIEICTBUM M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPeOIeHUS

QJIKOTOJISl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COONIO/IeHUs TpaBUil 0€30MacHOCTH TMpHU

oOpanieHu ¢ XUMHUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOM JKU3HH;

TpynoBoro BocnuTaHus

8) nHTepeca K MPaKTUIECKOMY M3YUYCHHIO TTPOPECCUil U Tpy/ia pa3IuyHOro Poja, yBaXXEHUE K TPYIY U

pe3yibTaTaM TPYAOBOW AESTENHHOCTH, B TOM YUCJIE Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUM 110

XUMHUH, OCO3HAHHOTO BHIOOpA WHIWBHUIYAIBHOW TPAEKTOPUHU MPOJOJDKEHUS] 00pa30BaHUS C yUETOM

JTUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

yCHenrHo mpodecCHOHaTbHON JeATEIPHOCTH W PAa3BUTHUS HEOOXOJUMBIX YMEHHH; TOTOBHOCTH

a/IanTHPOBAaThCA B MpodeccroHalbHOM cpefie;

DKOJIOTHYE€CKOTO BOCUTAHUS

9) 2KONOTUYECKH 11eTIECO00PA3HOTO OTHOIIEHUS K MPUPOE KaK UCTOUHUKY KU3HU Ha 3eMIie, OCHOBE €&

CYyIIIECTBOBAaHMS, TOHUMAHUS IIEHHOCTH 3J0POBOTO M 0O€30MacHOTO 00pasza KM3HHU, OTBETCTBEHHOTO

OTHONICHUS K COOCTBEHHOMY (U3MUECKOMY M TICHXHUYECKOMY 370POBBIO, OCO3HAHHS I[EHHOCTH
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cOOMOIeHHsT TpaBMJI 0€30MacHOTO MOBEACHUS NMpU paboTe ¢ BELIECTBAMHU, a TaKXKe B CHUTYalMsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJIEH;
10) crmocoOHOCTH MPHUMEHSATh 3HAHMSA, IMOJydaeMble NMPH HM3YyYCHWHM XHMHHU, A PELICHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOUIEH NPUPOIHOW CPEHOM, MOBBIIICHHUS YPOBHS SKOJOTMYECKOW KYJIbTYPHI,
OCO3HAHMA TIO00ATBFHOIO XapaKTepa SKOJOTMYECKUX MpOoOIeM M MyTeH WX peleHHs MOCPEICTBOM
METOA0B XMUMUH; 11) H3KOJIOrMUECKOro MbIIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B II03HABATENILHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.
MeTanpeaMeTHbIe pe3yJIbTaThl
B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBLACISAIOT 3HAYUMBIE IS (DOPMUPOBAHHSI MUPOBO33PEHHS
o011IeHayYHbIE TOHATHSA (3aKOH, TEOPUS, IPUHLIMIL, TUIIOTE3a, (PAKT, CUCTEMA, NIPOLIECC, IKCIIEPUMEHT U
1p.), KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETax W MO3BOJSIOT HA OCHOBE
3HaHUH U3 3TUX NpeAMeToB (OPMHUPOBATH MPEACTABIECHUE O IIEJOCTHOM HaydHOM KapTUHE MUpa, U
YHHUBEpCaJIbHbIE YUeOHbIE JecTBUS (IT03HABATEIbHBIC, KOMMYHUKAaTUBHBIC, PETYJISTHUBHbIE), KOTOPHIE
obecreunBaroT (POPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO
yueOHOI eI TeTbHOCTH.
MeramnpeqMeTHble pe3ysbTaTbl OCBOEHHUS O00pa30BaTEIbHOM MPOrpaMMbl MO XUMHU OTPa)aroT
OBJIaJICHUE YHUBEPCAIbHBIMU [103HABATEIILHBIMU JIEHCTBUSMU, B TOM YHCJIE:
ba3oBbIMHU JTIOTHYECKUMU AEHCTBUSAMU
1) yMeHueM HcIosib30BaTh NPUEMBI JIOTMYECKOIO MBIIUIEHUS NPU OCBOCHHWU 3HAHUI: pacKpblBaTh
CMBIC]T XMMHMYECKUX IMOHATUH (BBIAENATh MX XapaKTEpHbIe MPHU3HAKH, YCTaHABIMBATH B3aMMOCBS3b
C IpYTUMH MOHSTHSIMH), MCIIOJIb30BaTh MOHATUS AJI OOBSICHEHMS OTIENbHBIX (DaKTOB U SIBJICHUI;
BbIOMPATh OCHOBAHUS U KPUTEPUHU /IS KJIACCU(PUKALMU XMMUUYECKUX BEILECTB U XUMUYECKUX PEaKLIUH;
YCTaHABJIMBATh NMPUYNHHO-CIICACTBEHHBIC CBSI3M MEXKIYy OOBEKTAMH M3YyUYEHHsSI;, CTPOHUTDH JIOTUYECKHE
paccyxaeHus (MHyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJIOI'MH); A€aTh BBIBOAbBI U 3aKJIIOYECHHUS;
2) yMEHHEM IMpPUMEHATh B IMPOLECCe IO3HAHUS MOHATUS (IPEIMETHBIE U METANpPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MHCIOJIb3yeMble B XHUMHUH, MpeoOpa3oBbIBaTh IIMPOKO
IPUMEHSIEMbIE B XHMHUU MOJIEIbHBIE NPEJCTABICHUS — XHUMHMUYECKUH 3HaK (CUMBOJI AJIEMEHTA),
XUMHYecKas popMylia U ypaBHEHHE XUMHUECKONW peakMU — MPU PELICHUN y4eOHO-T103HaBaTEIbHbIX
3a/a4; ¢ y4€TOM 3THUX MOJEJIbHBIX IPEICTAaBICHUI BBIABIATH U XapaKTEPU30BATh CYLECTBEHHBIE
IPU3HAKHU U3y4aeMbIX 00bEKTOB — XMMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLU; BBIABIATH 00IIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIICJICTBEHHBIE CBA3M M MPOTHBOPEYMsS B HM3y4aeMbIX IIpoleccax MU
ABJICHUSAX; INpeularaTb KPUTEPUU I BBIABICHMS DJTHUX 3aKOHOMEPHOCTEH WU IPOTUBOPEUMIL;
CaMOCTOSITENIbHO BbIOMpaTh CHOCOO peleHus yd4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BapHAaHTOB
peleHust, BBIOUpaTh HanbosIee NOAXOA[INHA ¢ Y4ETOM CaMOCTOSATENBHO BbIICTICHHBIX KPUTEPUEB);
ba3zoBbIMu HCCen0BATEILCKUMHU AEHUCTBUSIMU
3) yMeHHEeM HCHOJb30BaTh MOCTABICHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS, a TaKXKe B
KauecTBE OCHOBBI JUIsi (DOPMHUpOBAHMS THIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;
4) npuoOpeTreHHue omblITa MO I[UIAHUPOBAHWIO, OPraHU3allUd W NPOBEJACHUIO YYEHHMYECKHX
HKCIEPUMEHTOB: YMEHHE HAOII0AaTh 3a XOAOM IHpoIlecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro
pe3ynbratr, (opMynupoBaTh 0000IIEHHS M BBIBOJBI IO pe3yjabTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJAETaHHOM padore;
PaboToii ¢ undopmanueit
5) ymeHueM BbIOMpPATh, aHATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIIUIO pa3IMUHBIX BUJIOB U (hOpM
IIpPE/ICTaBICHMUSI, [TOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (HayYHO-MIOMYJISIpHAs JUTEpaTypa XUMHUYECKOTO
CoJIep KaHusl, CIIPaBOYHbIE MOCOOMs, pecypchl HTepHeTa); KpUTHUECKU OIIEHWBATh MMPOTHBOPEUUBYIO
1 HEJIOCTOBEPHYIO WH(]OpMaIHIo;
6) yMeHHEeM MNPHUMEHATh Pa3JIMYHble METOJbl W 3alpochl MpH TMOHCKE M OTOOpe MHpOpManuu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JUIsl BBIOJIHEHHS YYE€OHBIX M IO3HABATENBbHBIX 3a7a4
OINpeNeIEHHOIO THIA; TNPUOOpPETEeHHE OMbITa B O0JACTH HCMOJb30BaHUS HH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHHE KyJIb TYpOH AaKTUBHOTO MCIIOJIB30BAHMS Pa3TUYHbIX
MIOUCKOBBIX CUCTEM; CAMOCTOSTENILHO BEIOMPATh ONTHUMAJIbHYIO (POPMY MpeicTaBiIeHus MH(YOpMaIUK U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXHBIMH CXEMaMH, AMarpaMMaMy, APYruMu ¢GopmaMu
rpaduKu 1 UX KOMOMHAIUSAMY;
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7) yMEHUEM HCIIOJIb30BaTh U aHATM3UPOBATH B Mpoliecce YIeOHOM U HCCIe0BaTENbCKOM eI TeTbHOCTH
MH(OPMALIMI0O O BIUSHUU HPOMBIIUIEHHOCTH, CEIbCKOTO XO3SiCTBA M TpPaHCIOPTa HA COCTOSHUE
OKpY’KaroIlel IPUPOHOMN CPE.IbI;
YHuBepcaTbHBIMU KOMMYHUKATUBHBIMU JI€UCTBUSIMU
8) yMeHHeM 3aaBaTh BOIPOCHI (B XOJI¢ JUAIOTa W/WIIH JUCKYCCUH) MO CYIIECTBY 00CYXKIaeMON TEMBI,
(bopMyIHpoBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIJIOKEHHON 3a1auH;
9) mpuoOpereHHE OMBITA MPE3CHTAIMU PE3yIbTATOB BBIMIOJHEHUS XUMHUYECKOTO JKCIEPUMEHTA
(;1abopaTopHOro OMmbITa, JAOOPAaTOPHONM pPAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOIO
IIPOEKTA);
10) 3aMHTEpPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IO3HABATEIBHOM U HCCIIEI0BATENbCKON
JESATEILHOCTH TPH PEIICHWH BO3HUKAIONMX NpoOJieM Ha OCHOBE y4éra OOIIMX HWHTEPECOB U
COIJIacOBaHUsl NO3UIMKA (0OCYXKIeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOpPIWHAIUS
COBMECTHBIX JICHCTBHI, OTpeIelIieHnEe KPUTEPUEB TI0 OIICHKE Ka4eCTBA BBITIOJHEHHOW PabOTHI U JIp.);
YHUBEpCaTbHBIMU PETYISITUBHBIMU ACHCTBUAMHU
11) ymeHueM caMOCTOSATEIBHO OMNPENEIATh LEIU JEATEeIbHOCTH, IJIaHUPOBAaTh, OCYIIECTBISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JESATENIbHOCTh, BBIOMpAaTh Haubolee
3¢ (heKTHBHBIE CITOCOOBI pEIICHUs YIeOHBIX 1 ITO3HABATEIBHBIX 33124, CAMOCTOSATEIHHO COCTABIISTH MU
KOPPEKTUPOBATh NPEIOKEHHBIN aITOPUTM JIEHCTBUI MPU BBIITOJIHEHUH 33/IaHUI ¢ YUETOM NOJIYyYEHUS
HOBBIX 3HAaHUH 00 HM3ydaeMbIX OOBCKTAX — BEMIECTBAX M PEAKIUAX; OICHUBATH COOTBETCTBHE
MOJIYYEHHOT' 0 pe3yJIbTaTa 3asiBJICHHOM LIeJu;
12) ymeHureM UCIOJIb30BaTh U aHAITM3UPOBATh KOHTEKCTHI, MPE/IjIaraéMble B YCIIOBHH 3aaHUM.
IIpexmeTHBbIE pe3yJbTAThI
B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOCHHMIO OOSI3aTEIHOTO COJEP)KaHUs, YCTAaHOBJIECHHOIO
JaHHOW MPUMEPHOI paboueil mporpaMMoil, BBIIEISIIOT: OCBOCHHBIE 00YYaIOUMUCS HayYHbIe 3HAHMUS,
YMEHUSI M CIOCOOBI JeHCTBUM, crenupuUecKue Ui MpeaIMEeTHOH o0nacth «XUMHUS», BHJBI
JEeSTeIbHOCTH 10 MOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAllui, IPeoOpa30BaHUIO U TIPUMEHEHUIO
B Pa3IMYHBIX Y4E€OHBIX M HOBBIX CHUTyalusax. lIpenMeTHble pe3ysibTaThl MPEACTABICHBI MO TOAaM
o0yueHUs U OTpakaroT C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI CIAEAYIOUINX YMEHUMN:
8 KIIACC
1) packpbIBaThb CMBICII OCHOBHBIX XMMHUYECKUX MOHSTHIA: aTOM, MOJEKYyJa, XUMUYECKUN D3JIEMEHT,
IIPOCTOE BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOAHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHas M MOJIEKYJSpHAas Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJSPHAs Macca,
MaccoBas JI0JI1 XUMUYECKOTO JIEMEHTA B COSIMHEHUH, MOJISIPHBIA 00BEM, OKCHUJI, KHCIIOTa, OCHOBAaHUE,
COJIb, AJIEKTPOOTPHUIIATENILHOCTD, CTETICHb OKUCIICHUS, XUMUYECKas peakiius, Kiaccuukaims peakiui:
pEaKIMu COEIUHEHUs, PEaKIMU PA3JIOKEHHUs, PEaKIUU 3aMEelIeHHUs, peakuuu OOMeHa, HdK30- U
SHAOTEPMUUYECKUE PEAKIUU; TETIOBOM 3 (EeKT peakiuu; sapo aroMma, JIEKTPOHHBIA CION aTtoma,
aTOMHasi OpOUTalb, PaIuyC aToMa, XUMHYECKasi CBS3b, MOJISIPHAS] M HEMOJSPHAs KOBAJICHTHAS CBS3b,
WOHHAsl CBsI3b, HOH, KATHOH, aHHOH, pacTBOP, MaccoBas J0Js BellecTBa (MIPOLIEHTHAs KOHIICHTPAIHs) B
pacTBope;
2) UIUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. T1. 1) M MPUMEHSTH STH MOHATHUS
MIpY ONMCAHUU BEILIECTB U UX MPEBPAILCHHIA;
3) ucnonp30BaTh XMMHUYECKYIO CHUMBOIMKY Ji COCTaBleHUs (OpMyNT BEIIECTB U ypaBHEHUU
XUMHYECKUX PEAKIIUI;
4) ompenensiTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEAMHEHUAX; CTEHEHb OKHCIICHUS
9JIEMEHTOB B OWHApPHBIX COCIMHEHHSX;, MPUHAJICKHOCTh BEIIECTB K OMNPEICIEHHOMY KIaccy
coeMHEeHNI 1o (opMmyrnaMm; BHUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs M MOHHAS) B HEOPTaHUYECKUX
COEMHEHHUSIX;
5) packpeiBaTh cMmbicn [lepuoamueckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBATh MTOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX JIEMEHTOB OT MX Moi0keHus B [lepuoanyueckoit
CHUCTEME; 3aKOHOB COXPAaHEHMS MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYIISIPHOTO
y4eHHs, 3aKOHa ABOTajpo; OMHUCHIBATH M XapaKTepu3oBaTh TabmuuHyro ¢opmy Illepromnueckoit
CHUCTEMBI XUMHUYECKHX JIEMEHTOB: pa3iu4aTh MOHATHUS «TJaBHAs MOATpyMa (A-Tpynmna)» u «1o0ouHast
noarpymma (b-rpynma)y», Mansie u 00JIbIINE TEPUOIBI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
tabmuie «llepuonnueckas cuctema xumudeckux saemeHToB JI. V1. MenpgeneeBa» ¢ UHCIOBBIMHU
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XapaKTePUCTHKAMHU CTPOSHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsj sapa, o0IIee Yucio
AJIEKTPOHOB U paclpeieNieHUe UX MO0 IEKTPOHHBIM CIIO0SIM);

6) xiaccu(UIMPOBaTh XUMUYECKHE DJIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA; XUMUUIECKUE PEAKIINH (10
YUCITY ¥ COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 10 TerioBomy b dexty); XMMUS. 8—9 knacce
25

7) xapakTepu3oBaTh (OMMCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB pPA3JIMYHBIX KIIACCOB,
MOATBEPKJIasi ONMUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX YpPaBHEHHH COOTBETCTBYIOIIUX XHUMHUYECKUX
peaKIuii;

8) IpOrHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUECTBEHHOI'O COCTaBa; BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBpAIlCHU B Pa3INYHBIX YCIOBUSX;

9) BBIUMCIATH OTHOCUTEIIBHYKO MOJEKYJISPHYIO M MOJIIPHYIO MacChl BEILIECTB; MAacCOBYIO JOJIO
XUMHUYECKOT'0 AJIEMEHTa M0 opMyJie COeTUHEHHsI; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJIUTH
pacy€Thl IO YPaBHEHUIO XUMHUYECKON PEaKLINK;

10) nprMeHSITh OCHOBHBIC OIEPAIUH MBICIUTEILHOW JAEATSIPHOCTH — aHAIU3 M CHHTE3, CPABHEHHE,
000011eHIEe, CHCTEMATH3AIUIO, KIACCH(PUKAINIO, BBISIBJICHUE IPUYUHHO-CIICJCTBCHHBIX CBSI3eH — JUIS
M3Y4YEHUSI CBOMCTB BEUIECTB M XMMHUYECKHX PEaKIUi; €CTECTBEHHO-HayYHbIe METOJIbl MMO3HAHUS —
HaOII0IeHNe, M3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (pealbHbI U MBICIICHHBIN ),

11) cnenoBaTh MpaBWJIaM IOJIb30BAHUS XUMUYECKOW TOCYA0H M J1abopaTOpHBIM OOOpPYIOBaHHEM, a
TaKKe TMpaBWJaM OOpalleHUsi ¢ BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIUSMHU IO BBINOJIHEHHUIO
71a060PaTOPHBIX XUMUYECKHUX OMBITOB IO MOJIYUEHHUIO U COOUPaHUIO ra3000pa3HbIX BEIIECTB (BOAOpOIa
U KHCIIOpOJia), NPUTOTOBIEHHUIO PAcCTBOPOB C OINpPEAEIEHHOW MaccoBOW J0Jied pPAacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh U MPOBOAUTh XUMUYECKHE SKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB
IeJI0YeH M KUCIIOT C MIOMOIIBI0 HHANKATOPOB (JTakmyc, (eHon(Tanerd, MeTUIIOPAHXK U JIp.).

9 KJIACC

1) packpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMUYECKUMA 3JIEMEHT, aTOM, MOJIEKYJia, HOH,
KaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, BAJIEHTHOCTH, JJEKTPOOTPUIATENLHOCTD,
CTCIICHb OKHCIICHUS, XUMHUYECKasi PEaKIUsl, XUMHUYECKasl CBS3b, TEIUIOBOH A((EKT peakiuu, MOJIb,
MOJIApHBIA O0BEM, PACTBOP; SJIEKTPOJIUTHI, HEIJICKTPOIMTHI, AIIEKTPOIUTHYECKAs] JAUCCOIHAIIHS,
peakiuu MOHHOTO OOMEHa, KaTalln3aTop, XMMHUYECKOE PaBHOBECHE, OOpaTHMble W HEOOpaTUMbIC
peaKiuu, OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHUE, aJUIOTPONUs, aM(pOTEPHOCTh, XHUMHYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
MeTaJlTN4ecKasi), KpUcTajandeckass pemeéTka, KOppo3us METaluioB, CIUIaBbl; CKOPOCTh XUMHUYECKOU
peakuuu, npeaensHo pomyctumas konuentpanus (I1J1K) Bemectna;

2) UIUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. T1. 1) ¥ MPUMEHSTH 3TH OHATHUS
IIPY ONTUCAHWH BEIIECTB M UX MPEBPAIICHHUI;

3) ucnonp30BaTh XHUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJIeHHS (OpPMYN BeEIIeCTB W ypaBHEHUH
XUMHYECKUX PEAKIINI;

4) onpeniensTh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COETMHEHUSIX PA3IIUYHOTO
COCTaBa; NPUHAJUIEKHOCTh BEIIECTB K OINpENeIEHHOMY KJIAcCy COEIMHEHUN 1o Qopmynam; BUJ
XUMHUYECKOHN CBsI3M (KOBaJICHTHAs, MOHHAS, METAJUTMUECKasi) B HEOPTraHMYECKUX COCIUHEHUSX; 3apsi
HOHA 10 XUMUYECKON (PopMyIie; XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUH,
THUI KPUCTAJUTHUECKON PEHIETKN KOHKPETHOTO BEIECTBA;

5) packpeiBaTh cmbich Ilepumommnueckoro 3akona JI. M. MengeneeBa M JI€MOHCTPUPOBATH €TO
MOHMMAaHHUEe: OINUCHIBATh W XapakTepu3oBarth TabnauuHyro (opmy Ilepuoanyeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB: paslinyaTh TOHSATHS «TJIaBHas moArpymnma (A-rpymma)» U «mnoOodyHas
noarpynna (b-rpymnmna)», Maibie 1 OOJbIINE MEPUOJIBI; COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS B
MIEPUOINYECKON TaOJIHIIE, C YNCTOBBIMH XapPaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKUX YJIEMEHTOB
(coctaB u 3apsan sapa, oOIIee YHCIO IIEKTPOHOB U PACHpPENENICHUE UX MO JJIEKTPOHHBIM CIOSIM);
OOBSACHITH OOITHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB DJIEMEHTOB M MX COCIUHEHUN B TIpeeiax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHHSI UX aTOMOB;

6) kIaccuUIMPOBATH XUMUUYECKHE DJIEMEHTHI; HEOPTAHNYECKUE BEIIECTBA; XUMUIECKHE peakIuu (1o
YHCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETIOBOMY 3 (DEKTy, 110 N3MEHEHHUIO CTeTIeHEN
OKHWCJICHUSI XUMUYECKUX DJIEMEHTOB);
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7) XapakTepu3oBaTh (OMUCHIBATH) OOIIME W CHeNU(PUISCKUE XMMUYECKHE CBOWMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, NOJATBEpXkJasi OMUCAHUE IPUMEPAMH MOJIEKYJSPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

8) coCTaBIATh ypaBHEHHS SJEKTPOJMTHUECKONW JAWCCOLMAIMK KHUCIIOT, MIEIOYEH U COJIeH; TOJHBIE U
COKpalI€HHbIE YpaBHEHUs peakUuid HOHHOro OOMEHA; YypaBHEHHUs peakUui, MOATBEPKIAOLINX
CYILIECTBOBAHUE M'€HETUYECKON CBSI3U MEXY BEIIECTBAMU PA3ITMYHbBIX KJIACCOB;

9) packppiBaTh CYLUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

10) mporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH MPOTECKAHHSI
XUMHUYECKUX PEBPAILECHHI B PA3JIMYHBIX YCIOBHSIX;

11) BBIYKHCIATH OTHOCHTEIIFHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MacChl BEILECTB; MacCCOBYIO OJIIO
XUMHUYECKOT'0 AJIEMEHTa M0 opMyJie COeTUHEHHsI; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJIUTH
pacy€Thl IO YPaBHEHUIO XUMHUYECKON PEaKLINK;

12) cnenoBaTh MpaBUiIaM IOJIb30BAHUS XUMUYECKOW TOCYA0H U J1abopaTOpHBIM OOOpPYIOBaHHEM, a
TaKXKe MpaBUJIaM OOpAaIICHUs C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHMSIMU IO BBINOJHEHHUIO
71a00PaTOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO Ta3a);

13) mpoBOAWTH peakiMM, MOATBEPXKIAIONIME KAYECTBEHHBI COCTaB pa3JIMYHBIX  BEIICCTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPUAOPOMUA-, HOIUA-, KapOoHaT-, PocdaT-, cunmkar-, cyinbdar-,
TUAPOKCH/I-MOHBI, KATUOHbl AMMOHMS U HOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

14) npuMeHSATh OCHOBHBIC OMEPAIlUN MBICIUTEIBLHOU NEATEIIbHOCTH — aHaJIN3 U CHHTE3, CPaBHEHHE,
000011IeHrEe, CHCTEMATH3aIIUIO, BBISIBICHUE IPUIMHHO-CIICICTBEHHBIX CBA3EH — JIJIsl N3YUEHHS CBOWCTB
BEUIECTB M XHUMHUYECKUX PEaKIMW; eCTECTBEHHO-HAayuHbl€ METOJAbl MO3HAHHS — HaOII0JIEHHE,
U3MEpEeHUe, MOICITMPOBAHNE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIICHHBIH).
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TEMATUUYECKHUM IJIAH

8 kiacce
No Kon-Bo
Ha3zBanue paznena JIO I11P KP
pasaciia qaCcoB
1 IlepBoHaYaIbHbIE XUMUYECKHE ITOHSATHUS 21 3) 2 1
2 BaxHeiimye nmpeacTaBuTEN HEOPTaHNYECKUX BEIIECTB 32 6 4 2
3 ITepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMHU4IecKux 3aeMenToB /1. M. 15 1
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU
UTOI'O 68 11 6 4
TEMATHUYECKHWU IIJIAH
9 kacc
No Kon-Bo
HaszBanue paznena JIO ITP KP
pa3aciia qacoOB
1 BemiectBo 1 XMMHUUYECKUE PEAKITUN 17 1 1 1
2 Hewmetansl ¥ uX cCOeIUHEHUS 25 6 4 2
3 MeTaisl ¥ UX COEAUHEHNS 21 5 2 1
4 XUMUS U OKpY’Karomias cpea 3
5 [ToBTOpeHHEe U cucTeMaTu3alys 3HaHUHN Kypca XUMuU 9 Kiacca 4
UTOT'O 68 11 6 4




KAJIEHJAAPHO-TEMATHYECKOE IIJNTIAHUPOBAHUME
IIpexmera «Xumus», 8 Kiaace 2 yaca B Hejies110, Bcero 68 yacos

Ne Tema ypoka A/3 Jlata
Pa3nen 1. [lepBonavanbHble XuMu4eckne NoHsATHA (21 yacoB)

1. | IIpeamer xumuu. Poiab Xxumun B )kM3HU YesioBeka. MeTo bl
M3y4YEHUs] XUMUU

2. | ArperaTHble COCTOSHUS U (PU3NYECKHE CBOWCTBA BEIIECTB.
JlabopaTopHblii onbIT Nel. Onucanne GU3NIECKUX CBOWCTB
BEILIECTB.

3. | IpakTuueckasi pagora Nel. [IpaBuiia TeXHUKH
0€30MACHOCTH M HEKOTOPbIe BUAbI Pa00T B KaOuHeTe
XUMHHU

4. | ®u3nyeckue sIBICHUS — OCHOBA pa3JeIeHUus cMeceit
JlaGopaTopHblii onbIT Ne2 PazfieneHne CMECH ¢ MOMOIIBIO
MarHura

5. | IpakTtuueckas padora Ne2 Pa3nesienne cMmeceii

6. | ATOMHO-MOJEKYJISIpHOE yueHHe. XUMUYECKUE DIIEMEHTHI
JlabopaTopuslii onbIT Ne3 Moje aTOMOB U MOJICKYJIT

7. | 3Haku XuMHYeCKHX dreMeHToB. [leproauueckas cucrema
J.. Menneneena

8. | Xumuueckue GOpMYIIbI

9. | OTHOcHTeNbHAs MOJICKYJISIpHAs Macca

10. | Berancnenue OTHOCUTENFHONW MOJIEKYIIIPHON MacChl BEIIECTB

11. | MaccoBast 107151 3JIEMEHTa B CJI0KHOM BEIL[ECTBE

12. | Beruncnennue MaccoBoOi 0K 3JeMeHTa 1o (GopMyIie BelecTBa

13. | BanentHocTh

14. | CocraBnenne GopmyI 10 BaIEHTHOCTH

15. | Onpenenenue BaJeHTHOCTH dJIEMEHTA 1O (hOpMYyJie COeAUHEHHS

16. | ®usnueckue U XUMHUYECKHUE SIBICHU. XUMHUUECKash peaKIlusl.

17. | KoutpoabHas padoTa 3a NepBYI0 YeTBepPTh

18. | JIabopaTopHblie onbIThI Ne4, NeS. [Ipumepbl GU3MUECKUX H
XUMUYECKUX SIBIICHUM.

19. | Xumnueckue ypaBHEHUs. 3aKOH COXPAHEHUS MACCHI

20. | Xumudeckue ypaBHEHUSI.

21. | Tunbpl XUMHUYECKUX PEaKIHil.

Pa3ned 2. Bakneiimme npeacTaBuTe/ Il HeOpranuyeckux peuects (30 yacos)

22. | Boznyx u ero cocras.

23. | Kucnopog

24. | TlpakTuueckas padora Ne3. [loayueHnue u cooupanue
KHCJI0PO/Aa, H3YYeHHE ero CBOMCTB

25. | Okcuppl. JlagopaTtopusblii onbIT Ne6. O3HaKOMIICHHUE C
o0pa3iamMu OKCHJIOB

26. | TermoBo#t 3¢ppeKkT XMMUIECKOI peaKIiy, TOHATHE O
TEPMOXMUMHUYECKOM YPaBHEHHUHU, FK30-H SHJIOTEPMHUUECKUX
peaknusx. Tormmmao.

27. | Bonopon

28. | [IpakTuueckas padora Ned. [TosryueHue u coonpanme
BO/JI0PO/1a, H3YYCHHE €r0 CBOMCTB

29. | Kucnotsl.

30. | Coun.

31. | CocraBienue GpopmyIt Coei.

32. | KonrpoJbHasi pa6oTa 3a BTOPYI0 Y€TBEPTh

33. | KomnuecTro BemectBa. Mok, MosspHas Macca. 3akoH
Asorayipo. MonsipHblii 00BEM ra3oB.




34.

Brruncienue o0b€Ma, KOJIMYECTBA BEIECTBA ra3a 10 €ro
HM3BECTHOMY KOJIMYECTBY BEIIECTBA MIIH 00BEMY

35. | Pacuérhl Mo XUMHUYECKUM ypaBHEHUSIM.

36. | Boruucnenne 00bEMOB ra3oB IO YPaBHEHHIO PEAKIIMU HA OCHOBE
3aK0Ha 00BHEMHBIX OTHOIIIEHHUH ra3oB

37. | Bona. ®usndueckre ¥ XUMHYECKHAE CBOWCTBA BOJIBI.

38. | OcHoBaHusI.

39. | PactBopsl. MaccoBast 10151 BEIIECTBA B PacTBOPE.

40. | Beluncnenus ¢ UCTOIb30BaHUEM MOHATHS «MAacCOBast 10
BEIIECTBA B PACTBOPE»

41, | lIpakTnyeckasi pagora Ne 5. [IpuroroB/ieHue pacTBOPOB ¢
onpeeJIEHHOI MaccoBOii 10J1eil pacTBOPEHHOI0 BelecTBa.

42. | Knaccudukanust HeOpraHM4ecKux coequHeHui. OKCHUIBL.

43. | Xummu4deckre CBOWCTBA OKCHIIOB.

44, | OcHoBaHMsI: cOocTaB, Kiaccu(pUKaIH, HOMEHKIIATypa, CIOCOOBI
nojydeHus. Duznueckre CBOMCTBA OCHOBAHUM

45. | XuMudeckue CBOMCTBA OCHOBaHMH (IIenoUeii)

46. | XuMHuuecKre CBOWCTBA OCHOBaHUH (HEPaCTBOPUMBIX)
JlaGopaTopHblie onbIThI Ne7-9 [lonyyeHne HepacTBOPUMBIX
ocHOBaHMU. B3auMopeiicTBre HEpaCTBOPUMBIX OCHOBAaHUM C
kucnoraMu. Paznoxxenne ruapoxcuma mean(ll) mpu HarpeBanum.

47. | Kucnotsl: coctas, Kiaccupukanys, HOMEHKIATypa, CIIOCOOBI
MoJTy4eHus], PU3NIecKre CBOMCTBA KUCIOT

48. | Xumudeckre CBOWCTBA KUCIIOT. P akTHBHOCTH METAIIIOB.
JlaGopaTopHsblii onbIT Nel(. B3aumonelicTBue KUCIOT €
MeTalJlaMU

49, | Conu, ux knaccuuKaims, CriocoObl MOJTyUCHUS, XUMHUUCCKUC
CBOMCTBa

50. | 'eneTnyeckas cBA3b MEXKAY KJIaCCaMU HEOPTAaHUUECKHX
COECIMHEHUM.

51. | IlpakTnyeckasi pagora Ne 6. Penrenne 3xcrnepuMeHTAIbHBIX
3aja4 no TeMe «OCHOBHBIE KJIACCHl HEOPTAHMYECKHUX
COCIMHECHUID)

52. | KonTpoJibHas padoTa 3a TPeThI0 YeTBEepTh

Pasnen 3. Ilepuoauyeckuii 3axon u Ilepuoauyeckas cucrema xumuueckux 3aemenToB JI. M. Menneneena.

Crtpoenne atoMmoB. XumMuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu (15 )

53. | EcrecTBeHHBIE ceMelCTBA XUMUYECKUX SJIEMEHTOB.

54. | DneMeHTsI, KOTOpbIe 00pa3yroT aM(OTEpHBIE OKCUIBI U
ruapokcupl. Jlabopatopubiii onbiT Nell. B3aumoneiictue
THAPOKCHJIA ITMHKA C PACTBOPAMU KUCJIOT U MIEIOUeH

55. | llepnonnyeckuii 3axon JI. 1. Menzaeneesa.

56. | Ctpoenne aromoB. CocTaB aTOMHBIX siziep. Y30TorbI.

57. | CtpoeHue 371eKTPOHHBIX 000JI0UYEK aTOMOB

58. | Ilepnomuueckas cuctema XuMudeckux nementos /1. U.
Menneneena.

59. | XapakTepucTuka XUMHIECKOTO 3JIEMEHTA TI0 €r0 MOJIOKEHHUIO B
[Tepuonnueckoit cucteme J. . Menneneesa.

60. | DIEeKTPOOTPHUIIATENIEHOCTh aTOMOB XUMHUYECKHX 3JICMEHTOB.

61. | MonHnast xumu4deckast CBsI3b

62. | KoBasenTHas moyisipHas 1 KOBAJICHTHAS HETIOJISIPHAS. XUMHUYECKas
CBSI3b

63. | CreneHb OKUCIICHU.

64. | OxucnurenbHO-BOCcCcTaHOBUTENbHBIE peakimn (OBP).

65. | IIpomecch okucineHus u BocctaHoBIeHHs. OKUCIUTENH U
BOCCTAHOBUTEJIH.

66. | CocraBneHre ypaBHEHHH OKUCIUTEIHPHO-BOCCTAHOBHTEIBHBIX
peakiuit
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67. | CocraBneHne ypaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakimn

68. | KonrpoJbHasi pa6oTa 3a 4eTBEpPTYIO YeTBEPTh

69. | Ypok 00001IeHNs ¥ CHCTeMaTH3alluy 3HAHU I
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KAJEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
IIpexmera «Xumus», 9 Kiaace 2 yaca B HejieJ110, Bcero 68 yacos

Ne Tema ypoka A/3 Jlata
Pasznea 1. BemecTBo n xummnuyeckue peaxkuuu (17 4)

1. | Ilepuonuyeckuii 3akoH. [lepuoguueckas cucrema
xumuueckux snemenToB . . MengeneeBa. CtpoeHue
aTOMOB.

2. | 3aBUCHMOCTb CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX
COEAMHEHHU OT IOJIOKEHHUS JIEMEHTOB B IIEPUOIUYECKOMN
CHCTEME U CTPOCHHS UX aTOMOB.

3. | Knaccudukanus 1 HOMEHKIaTypa HEOpraHM4eCKHX BEIIeCTB

4, | XuMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIINUXCS K
pa3IMYHbBIM KJ1accaM HEOPraHMYECKUX COSAMHEHUN

5. | CtpoeHnue BelecTBa: BUAbl XUMUYECKOM CBSI3U U TUIIBI
KPUCTAININYECKUX PEIIETOK. 3aBUCMOCTh CBOMCTB BEILIECTB
OT UX CTPOEHUS.

6. | Kimaccudukanmsi XuMHUECKUX peakiuii. DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUS

7. | IloHATHe O CKOPOCTH XUMUYECKOU PEAKIHH.
JlaGopaTopHublii onbIT Nel. @akTOphI, BIUAIONINE HA
CKOPOCTh XUMUYECKOM PeaKInu

8. | ObpaTumble 1 HEOOpATHMbIE XUMHUECKUE PEAKIIHH.
IToHsITHE 0 XUMHUYECKOM PaBHOBECHH

9. | OKHCANTENHHO-BOCCTAHOBUTEIIHHBIE PEAKITHH.

10. | Dnekrponutudeckas nucconuanus. OCHOBHBIC TTOJIOKEHUS
TEOPUU DIIEKTPOIUTHUECKON AUCCOIHAIIH.

11. | XumMuueckre CBOMCTBA KUCIOT KaK dJIEKTPOJIUTOB

12. | Xumnueckre cBOMCTBa OCHOBAHUIN KaK JIEKTPOJIUTOB
JlaGopaTopHblii onbIT Ne2. Peakius HeHTpanu3anuu
MEKY TUAPOKCUIOM KaJIUs U COJISTHOM KUCIOTOM.

13. | Xumnueckue cBOMCTBA coJiel KaK 3JIEKTPOIUTOB.
JlabopaTopubie onbIThI Ne3-4. Peakiinu HOHHOTO 0OMEHa B
pacTBopax IMeKTponuToB: cyibdarta menu(ll) u menoun,
KapOoOHaTa HATPUsI M COJISTHOM KUCIIOTHI

14. | Cpena pactBopa. [ToHsTHE O rHApPOIN3E CONEH.

15. | KauecTBeHHBIE peakIuy Ha KATHOHBI U aHUOHBI.

16. | KonTposabHasi padoTa 3a nepBYI0 YeTBEPTh

17. | lIpakTnyeckas padora Ne 1. Pemenne
JKCIIEPUMEHTAJBHBIX 32124 110 TeMe
«DJIEKTPOJIUTHYECKAS TUCCOLMALINS.

Pasnen 2. Hemera/uibl 1 ux coeqnueHus (24 1)

18. | O6uas xapakTepucTUKa HEMETAJIIIOB

19. | O6mas xapakrepucTtrka 31eMeHToB VIIA-Tpynms!
(rasoreHoB).

20. | Coennnenus raoreHoB. JladopaTopHblii onbIT NeS.
Pacrio3naBanue XJI0puA-HOHOB.

21. | IlpakTuyeckas padora Ne 2. IlosryueHue coisiHoOw
KHCJIO0ThI, H3y4YeHHe e¢ CBOMCTB.

22. | Obmas xapakrepuctuka anemMeHToB VIA-rpynmsl. Cepa

23. | CepoBOAOPOT M CYIIb(UIBI.

24. | Kucnopoansle coequHeHus cepol. JIabopaTopHble ONbITHI
Ne6-7. O6Hapyxenue cynabdar-uoHoB. Bzaumoaeiicreue
pa30aBIeHHON CEpHOI KHCIOTHI C IIMHKOM.

20




25.

Beruncienus no ypaBHEHUAM XUMHUYECKUX PEAKLIUM, €CIIU
OJIMH U3 PEareHTOB JIaH B U30BITKE.

26. | Beruucienust MaccoBOH J10J1M BBIXOJa TPOAYKTA PEaKIMU

27. | O06mas xapakTepucTUKa 3JeMeHTOB VA-Tpynnbl. A30T.
KauecTBeHHast peakiyst Ha MOHbI aMMOHMs. Vcnionb3oBaHue
HUTPATOB U COJICH aMMOHHMSI B KAU€CTBE MUHEPATbHBIX
yIOOpeHU.

28. | Ammuak. Conu ammonus. JlaGoparopusiii onbIT Ne§.
BsauMoericTBue cojiell aMMOHHUS C IETOYEIO.

29. | [Ipaktuueckas pabora Ne 3. [Tonydenue amMmmuaka, U3y4eHue
€ro CBOMCTB.

30. | Kucnopoausle coelnHeHHS a30Ta

31. | docdop u ero coequHEHUS

32. | ®ocopubie u azoTHbIE YynoOpeHus. JlaGopaTopHbIii onbIT
Ne9. O3nakomieHue ¢ oOpa3iaMu a30THBIX U pochopHBIX
yoOpeHuit.

33. | KoutpoabHasi pa6oTa BTOPYIO YeTBEPTh

34. | O0mas XxapakKTepUCTHKAa XUMUIECKUX dJIeMEHTOB [V A-
IpyHnIsl. YTiaepos

35. | Kucnoponusie coenunenus yrieposa. Jlaboparopublii
onbIT Nel(. KayecTBeHHas peakius Ha KapOOHAT-UOH.

36. | [IpakTuueckasi padora Ne 4. [ToryuyeHne yrieKucjioro
rasa. KauecTBeHHasi peaknusi Ha KapOOHAT-HOH.

37. | YrineBomopo bl

38. | Kucnopomocoaepxaiiyue OpraHuuecKue COSTUNHCHMS.

39. | Kpemnwuii u ero coetuHeHUS

40. | Cunukatsl U UX UCIIOJIL30BAHUE

41. | TlonyuyeHnre HEMETAJUIOB M UX BAKHEUIITUX COCTMHEHUN

42. | llpakTuyeckasi padora Ne 5. Perenue
HKCHEPUMEHTAIBHBIX 33134 110 TeMe «Hemerammsn

Pazngea 3. Merasbl n ux coequnenus (20 1)

43. | O0mas XxapakTepruCcTHKa XUMUIECKIX YIIEMEHTOB —
METAJIOB

44. | Xumudeckue cBONCTBa MeTaJUIOB. JIabopaTOPHBINA OMBIT
Nell. 3aBHCHMOCTB CKOPOCTH PEAKIMM METAJIA C KUCIOTOU
OT IPUPOIBI METAJLIA.

45. | Koppo3usi MeTajiIoB U COCOOBI 3aIIUTHI OT HEe.

46. | OGmmue cnocoObl MOTYy4YeHUs: MeTalioB. MeTauyprus

47. | Crnnassl. JIaGopatopHbiif onbIT Nel2. O3HakomiieHuE C
o0pa3liaMu CIIJIaBOB METAJLIOB.

48. | O6mas XxapakTepUCTHUKA DIIEMEHTOB [A-TpyIIBL.

49. | Okcuapl ¥ THAPOKCUIBI HATPHSI U KAJIHSL.

50. | O6mas xapakrepuctuka 31eMeHToB [IA-rpymniebl.

51. | Baxneiimue coenuHeHNs Kaablus (OKCUI, THIPOKCU,
COJIN).

52. | JKE€cTKOCTh BOJIBI M CITOCOOBI €€ YCTPaHCHHSI.

53. | [Ipaktuueckas padora Ne 6. JKECTKOCTb BOABI U METOABI €€
yCTpaHEHHUSI.

54. | KonTpoabHasi pa6oTa 3a TPeThI0 YeTBEPTh

55. | Anmromunnii. JlabopaTtopaslit onbiT Nel3. O3HaKOMIIEHHE C
o0pa3iaMu alOMUHMSI U €T0 CIUIaBOB.

56. | AMdoTepHBIe CBOMCTBAa OKCH/IA M THAPOKCHIA ATFOMUHUS.
JIaGopatopuslii onbIT Nel4. AmdoTepHbie cBOWCTBA
THJIPOKCHIA TFOMUHUSI.

57. | Keneso.
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58. | Coenunenus xene3a. JlJabopatopuslit onbiT Nel5
KauecTBeHHBIE peaKIiK Ha HOHBI JKeJle3a.

59. | [IpakTrueckas padota Ne 7. PereHue 3KcriepuMeHTaIbHBIX
3a7a4 1no reme «MeTaibh.

60. | Beruucienus no ypaBHeHUsIM XUMUYECKUX PEaKIHil, eciu
OJIMH U3 PEareHTOB JIaH B U30BITKE.

61. | Beruucnenus MaccoBOM JJOJU BBIXO/1a MPOAYKTA PEaKIuu

Pasnen 4. Xumus u oxkpyxaomas cpeaa (3 1)

62. | Xumudeckuii coCTaB IJIaHEThl 3eMJIs

63. | HoBble MaTepuaibl U TEXHOJIOTHH

64. | OCHOBBI 3KOJIOTUYECKON IpaMOTHOCTH. Posib xumuu B
pEIICHUH YKOJIOTHYECKUX MPobdIIeM

65. | [loBTOpEeHue u cucreMaTH3alms Kypca XuMun 9 kiacca

66. | UToroBasi KOHTpPOJibHasi padoTa

67. | [loBTOpeHue u cucreMaTH3alys Kypca XuMun 9 xiacca

68. | IloBTOpeHue u cucremMarusanus Kypca Xumun 9 kiacca
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