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MPEIMETHBIXUITPEIMETHBIXPE3YJIbTATOBOCBOCHUAYY€OHOT OITpEIMETA.
JINYHOCTHBIE pe3y/IbTaThl:

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMbl OCHOBHOTO O0IIET0 00pa30oBaHMs
JOCTUTAIOTCS B X0/€ OOydeHHs XMMHMHM B €IUHCTBE y4eOHOW M BOCIHTATEIbHON
nesTenbHOCTH OpraHu3alud B COOTBETCTBHM C TPAJUIMOHHBIMH POCCUICKUMU
COIIMOKYJIbTYPHBIMM U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPUHSATHIMU B
oOmiecTBe MpaBWJIaMA M HOPMaMU TIOBEJIEHUS M CHOCOOCTBYIOT TpoIleccaMm ca-
MOTIO3HAHHUS, CAMOPA3BUTHS U COLIMATIN3AIUHN 00yYarOIINXCS.

JInaHOCTHBIE Pe3yAbTAaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

HanI/IOTI/ILICCKOFO BOCIIUTAaHUA



1) LEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYIbTYPHOMY, HCTOPUYECKOMY U
HAayYHOMY HACJICAWIO, TIOHUMAHUA 3HAYCHUA XUMHUYECKOM HAYKH B JKHU3HU
COBPEMEHHOTO O0OIIecTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEpHOW HHGOpManuei o
HEPEIOBBIX JOCTHKCHHAX M OTKPBITHSAX MHPOBOH M OTCUSCTBEHHON XWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUX 00 YCTpOICTBE MHpa M OOIIECTBa;

I'paxxnanckoro BocriuraHus

2) TNPEACTABJICHUSA O COLMAIbHBIX HOPMax M IpaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUJIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIe3HOH, y4eOHO-UCCIIe0BATEIBCKOM, TBOPUECKOM U IPYTUX BUAAX JIEATEIBHOCTH;
TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHON JESATEIBHOCTH TPU BBIOJHEHUU
y4eOHBIX, I03HABaTEIbHBIX 3aJ]]ay, BBIMOJIHEHUM XHMHYECKHX DSKCIIEPUMEHTOB,
CO3/IaHUM y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO U B3aMMOIIOMOIIHU
B IIpoIecce 3TON yueOHOM AeATeNbHOCTH; TOTOBHOCTH OLICHUBATH CBOE MOBEACHUE U
MOCTYIKHU CBOMX TOBAPUIIEH C MO3UIMH HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCIIECTBHUI ITOCTYIKOB;

IlenHocTH Hay4HOIO NMO3HAHUSA

3) MHUPOBO33PEHYECKHX NPEJCTABICHUN O BEIIECTBE M XHMHUYECKOM peakiu,
COOTBCTCTBYHOIINX COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKH HW COCTABJIAIOIIUX
OCHOBY JUIsl TTOHMMAaHUSI CYITHOCTH HAyYHOW KapTUHBI MHpA; IMpeICTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS TMPUPOJBI, B3aUMOCBS3AX 4YEJIOBEKAa C
MPUPOAHON CPENOH, O POJIM XUMHH B TTO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) IMMO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJTYYCHUC HOBBIX 3HAHUU II0
XUMHH, HEOOXOIUMBIX JiJIsi 00BSICHEHUS HAOTIOAaeMbIX MPOILIECCOB U SIBICHUI;

5) TIO3HABaTEIbHOM, MH)OPMAIIMOHHOW U YHUTATEIBCKON KYJIbTYpPHI, B TOM YHCIIE
HAaBBIKOB  CAMOCTOSITENIbHOM pabOThl ¢ y4eOHBIMM TEKCTaMM, CIIPABOYHOMN
JUTEPATypoOi, JOCTYIHBIMH TEXHMYECKUMH CpEACTBAaMHU  MH(POPMAIMOHHBIX
TEXHOJIOTHIA;

6) uHTEpeca K OOY4YEHMIO M T[IO3HAHUIO, JTIOOO3HATEIHLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMOOOpa3oBaHMIO,  TMPOEKTHOM M HCCIEI0BATENbCKON
NeSITeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHA OOydYeHHUS B
TanbHEUIIIEM;

dopMHUPOBaHUS KYIbTYPHI 3I0POBBS

7) OCO3HaHHd HCHHOCTU JKHU3HHW, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBI 00pa3 JKU3HU, OCO3HAHHS TOCIEICTBUN U
HETIPUSITHS. BPEIHBIX NMPHUBBIYCK (YIMOTPEOICHHS ANKOTOJsI, HAPKOTHKOB, KypEHHS),
HEOOXOAMMOCTH  COOJIONIEHUS TpaBWiI  Oe30mMacHOCTH Tpu  oOpamieHuu ¢
XUMHUYECKHMH BEIIECTBAMH B OBITY U pealIbHOM KHU3HH;

TpynoBoro BocnutaHus

8) MHTepeca K MPaKTUYECKOMY U3YYCHHUIOTPOGECCHI M Tpyna pa3IudHOTO Poja,
yBa)XKCHUE K TPYIY U pe3yJbTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YUCIIE HA OCHOBE
NPUMEHEHUS  MpeIMETHBIX 3HAHUM 1O  XMMHH, OCO3HAHHOTO  BBIOOpa
UH/IMBUYAIIbHOM TPAeKTOPUHU TPOJOJDKEHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX HMHTEPECOB UM MOTPEOHOCTEH;
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YCHEITHOW MPpo(dheCcCHOHATBHON NESITEIIbHOCTH W Pa3BUTHSI HEOOXOJAMMBIX yYMCHUH;
TOTOBHOCTb aJalITUPOBATHCS B MPOPECCUOHATBHON CPE/IE;

DKOJIOTHYECKOTO BOCIIUTAHHUS

9) DKOJIOTHUYECKH IEIeCO00Pa3HOT0 OTHOMIEHHS K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3GMJI€, OCHOBE € CYHICCTBOBAaHUA, IOHUMAHUA HOCHHOCTU 3J0pOBOIro MU
OezomacHOTO oO0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(GU3NIECKOMY H TICUXHYECKOMY 3I0POBBIO, OCO3HAHHS IIEHHOCTH COOJIOICHUS
npaBuil 0€30MacHOrO MOBEACHUS NPU padOTe ¢ BEIIECTBAMHM, a TAKXKE B CUTYaIUsX,
YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

10) CHOCOOHOCTH NPUMEHSTH 3HAHUSA, MOJIy4aeMble NMPH M3YYEHUU XUMHUH, IS
peleHuss 3aj1ad, CBSA3aHHBIX C OKPYXKAKOUICH NPHUPONHON CPENOM, IMOBBIIECHUS
YPOBHS ~ SKOJOTMYECKOHW  KYJIbTYpbl, OCO3HAHHMs  TJ00aTbHOrO  XapakTepa
9KOJIOTUYECKUX MPOOJIEM U ITyTeH UX PEeIIeHUs OCPEICTBOM METOJI0B XUMUH;

11) DKOJIOTMYECKOTO  MBIIUICHHWS, YMEHUS  PYKOBOJACTBOBATBCS UM B
[I03HABATEJIbHONW, KOMMYHUKAaTUBHON U COLIMAIIBHON IIPAKTHUKE.

MetanpeameTHbIe pe3ynbTaThl

B cocraBe MeTrampeaMETHBIX PE3YJIbTATOB  BBIACISIOT  3HAYMMBIC IS
dbopMUPOBaHUS MHPOBO33PEHHS OOIICHAYYHBIC TTOHITHS (3aKOH, TEOPHS, PUHITHII,
rUroTe3a, (akT, CUCTEMa, MPOLECC, IKCTIEPUMEHT U JIp.), KOTOPHIE UCTIOIB3YIOTCS B
€CTeCTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETax M TO3BOJSIFOT HA OCHOBE 3HAHHWN W3
ATHX TPeaMeToB (OPMUPOBATH MPEICTABICHHE O IEIOCTHOW HAyYHOW KapTUHE
MUpa, U YHUBEpCaIbHbIe yuyeOHbIe AEUCTBUS (II03HABATEIbHBIC, KOMMYHUKATHBHBIC,
peryJsTHBHBIC), KOTOpbIE oOecneynBalOT  (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIFHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOU IS TeIbHOCTH.

MertamnpenMeTHbIe pe3ysbTaThl OCBOCHHS O0pa30oBaTEIbHONM MNpPOTpaMMbl I10
XUMHHU OTpAKAKOT OBJIAJACHUC YHUBCPCAJIbHBIMH NO3HABATCIIbHBIMU HeﬁCTBI/IﬂMH, B
TOM YHCJIC:

ba30BBIMU JIOTMUYECKUMHU JIEUCTBUSIMUA

1) YMEHHEM WHCIOIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUM
3HAHWI: PACKPBIBATH CMBICT XHMHUYECKHX IOHATUH (BBIICIATh WX XapaKTepHBIC
MMPU3HAKH, YCTAHABJIMBATHL B3daUMOCBA3bL C APYIr'UMU HOHHTI/ISIMI/I), HUCIIOJIB30BATh
MOHSATHUS JUIE OOBSCHEHHS OTACTHHBIX (PAaKTOB W SIBIICHUI; BHIOMPATh OCHOBAHHS U
KPUTEPUH Il KIACCU(PHUKAIMA XUMUYECKAX BEHICCTB M XUMHUYECKUX DPEaKIni;
YCTaHABJIIMBATb MNPHUYUHHO-CICACTBCHHBLIC CBI3U MCKIAY O6’b€KTaMI/I HU3YUCHUSA;
CTPOUTH JIOTUYECKHE PACCYKJEHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, MO aHAJIOTHH);
JIeNIaTh BBIBOJIBI U 3aKITFOUCHHS,

2) YMEHHEM TMPHMEHSITh B TMPOIECCe TIO3HAHWS TOHATHS (TPEIMETHBIE U
MeTaHpeHMeTHBIe), CUMBOJINYECCKHUEC (3HaKOBbIC) MOJC/IN, UCHOJIB3YyCMbIC B XUMHU,
HpeO6pa30BBIBaTL IIAPOKO MPUMCHACMBIC B XUMUU MOJCJIBHBIC MMPCACTABICHUA —
XUMUYECKH 3HAK (CHMBOJ OJJIEMEHTa), XHMH4YecKas QopMyna W ypaBHEHHE
XUMHAYECKON PEaKIMi — TPU PEUICHUH Y4eOHO-TI03HABATEIBHBIX 33/1a4; C y4ETOM
9TUX MOACJIIBbHBIX HpeHCTaBHeHHﬁ BBIBJIATE W XapPaKTCPHU30BATL CYHICCTBCHHLIC
NPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB M XMMHYECKHX PEaKInil;
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICJICTBCHHBIC  CBSI3U U



NPOTHBOPEUMsI B M3y4aeMbIX TpOIeccax M SBICHUSAX; IMpeiaratb KPUTEPHUU IS
BBISIBIICHHSI ITHX 3aKOHOMEPHOCTEH W MPOTHUBOPEUMI; CaMOCTOSATEIBHO BHIOMpPATh
crocob permieHuss yueOHOW 3amaun (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB DEIICHMUS,
BBIOMpaTh HambOoNee MOAXOMSIIUNA ¢ Y4ETOM CaMOCTOSITENIbHO —BBIICICHHBIX
KpUTEPHUEB);

ba3oBeIMU HccienoBaTENbCKUMU JEUCTBUAMU

3) YMEHHEM HCIOJIb30BaTh IOCTABJICHHbIE BOMPOCHI B KayeCTBE WHCTPYMEHTa
MO3HAHMSA, a TAKXKE B KA4ECTBE OCHOBBI Ul (JOPMHUPOBAHUS TMITOTE3BI IO MPOBEPKE
NPaBIJIBHOCTH BBICKa3bIBAEMBIX CY)KICHUII;

4) TIpHOOpeTeHHe OmbITa N0 IUIAHWPOBAHUIO, OpPraHU3AlMd W TPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB: yMEHHE HaOmoJaTh 3a XOIOM  IIpoIiecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 pe3ylbTaT, (hopMyaupoBaTh 000OIIEHUS U
BBIBOIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABIATh OTYET O
NpoJIeIaHHOM paboTe;

PaGoroii ¢ uadopmarueit

5) YMEHHEeM BBIOMpATh, AHAIM3UPOBATH M HUHTEPIPETHPOBATH HH(POPMAIUIO
pa3nuyHBIX BUIOB U (OPM NpEICTaBICHUS, MOTYYaeMYyI0 M3 Pa3HbIX HCTOYHHUKOB
(HayyHO-TIOIYJISIpHAS JINTEPATypa XUMHUYECKOTO COJIEPKaHMs, CIIPaBOYHbIE TTOCOOUS,
pecypebl IHTepHeTa); KpUTUYECKH OLIEHWBATh MPOTUBOPEUYHUBYIO M HEJOCTOBEPHYIO
uH(pOpMaIuio;

6) YMEHHMEM IpPHUMEHATh Pa3IMYHbIE METOABI M 3alpoChl NPH MOUCKE U OTOOpe
UHQOpPMALlUM M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJIHEHUS
y4eOHBIX M TMO3HABATENbHBIX 3a/1a4 ONpPEAEIEHHOrO THIA; NPUOOpPETEHHE OIbITa B
00TacTH  WCHOJB30BaHUSA  HMH(POPMALMOHHO-KOMMYHHKATHBHBIX  TEXHOJOIHH,
OBJIJICHUE KYJIBTYpOW aKTHBHOTO MCIOJB30BAHUS PA3IMYHBIX MOUCKOBBIX CHCTEM;
CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (OpMY MpeAcTaBieHUs WHPOPMALUU U
WITIOCTPUPOBATh pELIaeMble 3alaud  HECJIOXKHBIMH CXEMaMH, JuarpamMMmamy,
npyrumu popmamu rpa UKy U UX KOMOUHAITUSIMH,

7) YMEHHEM UCIOJIb30BaTh M aHAIM3UPOBaTh B Ipolecce Yy4eOHOW U
UCCIIEIOBATEIbCKONW JEATEIBHOCTH HMH(OPMAIMIO O BIMSHUM IPOMBIIIEHHOCTH,
CEeJIbCKOI0 XO351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY XKAIOLEN IPUPOJHON Cpebl;

YHI/IBepcaJIBHLIMI/I KOMMYHUKAaTHBHBIMU I[el‘;ICTBHSIMH

8) yMEHHEM 3aJ[aBaTh BOIPOCHI (B X0/l TUAIOra W/WIH AUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoil  Tembl, (QOPMYIMPOBATH CBOU  TMPEUIOKEHHUS  OTHOCHUTEIIHHO
BBITIOJTHEHUSI IPEJIOKEHHOM 3a/1a4u;

9) MpUOOPETEeHHE OMbITa MPE3CHTAUU PE3YJIbTATOB BBIMOIHEHHUS XUMHUYECKOTO
JKCcTIepuMeHTa (J1abopaToOpHOTO OMBITa, JTAOOPATOPHON PabOTHI MO HCCICAOBAHHUIO
CBOWCTB BEILIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHHKAMHU I[O3HABATEIBHON M
UCCJICIOBATENILCKOM JIEATENIPHOCTH TMPH PEIICHWH BO3HUKAIOMIUX MpodsiieM Ha
OCHOBE y4€Ta OOIIMX WHTEPECOB W COTJIACOBAHMS TO3HMIMKA (0OCYXKICHUS, OOMEH
MHEHUSIMH, «MO3TOBbI€  IITYPMbI», KOOpAMHAIMS COBMECTHBIX JIEHCTBUH,
orpeziesieHue KPUTEPUEB 110 OLICHKE KaUeCTBA BHIIIOJTHEHHOU pabOoThI U 1Ip.);
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YHuBepcalbHBIMU PETYIISITUBHBIMU ACHCTBUSIMU

11) YMEHHEM CAaMOCTOSITEJIBHO OIpPEAEATh LN JESITEIbHOCTH, IJIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJMPOBATH M TPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JesITeIbHOCTD, BBHIOMpaTh Hambosiee 3PQPEKTHUBHBIE CIIOCOOBI PEIIeHUs YU4EOHBIX U
MO3HABATENbHBIX 33]]a4, CAMOCTOSTEILHO COCTABIIATh WM KOPPEKTUPOBATH MPE/IIO-
JKCHHBIM aJIrOPUTM JEWCTBUH TPHU BBINOJHEHUM 3aJaHUN C Y4ETOM MOJYy4YEHUS
HOBBIX 3HaHUI 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX; OICHUBAThH
COOTBETCTBUE MOJIYYEHHOTO Pe3yJibTaTa 3asBICHHON LENH;

12) YMEHHEM HCIIOJIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI, Npe/ularaeMble B
YCJIOBUU 3aJJaHU.

[TpenmeTHBIE pE3yabTATHI

B cocTaBe nmpeaMeTHBIX pe3ylbTaToOB MO OCBOCHHIO 00S3aTE€IBLHOTO COACpIKAHMS,
YCTaHOBJICHHOTO JAHHOHM MPUMEPHON paboyelt mporpaMMoil, BBIJCISIFOT: OCBOCHHBIS
00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI JACHCTBUU, crienuduaeckue
JJIS HpeI[MeTHOI\/'I O6J13_CTI/I «XI/IMI/ISI», BUIBI ACATCIIBHOCTU IO IMOJIYYCHHIO HOBOI'O
3HAaHUA, Cro HHTCPIIPCTALIUH, Hpe06pa303aHmo U TMPUMCHCHUIO B PAa3JIMYHBIX
y‘-Ie6HI>IX 1 HOBBLIX CUTYyallUAX.

HpGIIMeTHLIe PE3yJIbTaThl MPCACTABJICHBI [0 TroAaamM O6y‘-I€HI/I$I H OTpaxaroT
c(hOpMUPOBAHHOCTH Y OOYUAFOIIMXCS CICTYIONTUX YMEHUM:

8 KIIACC

1) packpviéamv CMbICI OCHOBHBIX XHUMHUYECKUX IIOHATHUH: aTOM, MOJIEKYyJa,
XUMHUYECKHUH AJIEMEHT, MPOCTOE BEILIECTBO, CI0XHOE BEIIECTBO, CMECH (OHOPOIHAS
U HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas JOJII XUMUYECKOTO 3Jie-
MEHTa B COEJUHEHHH, MOJIAPHBIM OO0BEM, OKCHJA, KHCIIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPULIATENBHOCT, CTENEHb  OKHUCIEHUS,  XHMHMYECKas  peakuus,
KIIACCHU(PUKALIMS PEAKIN: peaklUud COCTUHEHUS, PEaKIUU DPA3I0KCHUS, PEAKIHH
3aMEIICHUs, peakIuu OOMEHa, 5K30- M JHIOTEPMUYECKHE PEaKIUH; TEIUIOBON
addekT peakuu; SAPO aroMma, IICKTPOHHBIM CIOH aToMa, aToMHash OpOUTAlb,
paauyc aromMa, XMMHUYECKas CBs3b, MOJISIpHAs U HEMOJspHAs KOBAJEHTHAas CBSI3b,
MOHHAsI CBsI3b, MOH, KATHOH, aHHOH, PacTBOP, MAaccoBast 10JIsI BellecTBa (IIpOoLeHTHAas
KOHIICHTpAIIKs) B PaCTBOPE;

2) WIIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSATH 3TU NOHATHUS IPU ONKMCAHUU BEIIECTB U UX MTPEBPAICHMII;

3) UCNOIb306aMb XUMUYECKYI0 CUMBOJIUKY IS COCTaBJICHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

4) onpedensimb BAICHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX;
CTCTICHh OKHCJICHHSI JJICMEHTOB B OWHAPHBIX COCIUHEHUSX; MPUHAIICKHOCTD
BEIIECTB K ONpPENEIEHHOMY KIIacCy COCTUHEHMH 1Mo (opmynam; BUI XMMHUYECKON
CBs3M (KOBAJICHTHAsl U MOHHAsI) B HEOPTAaHUUECKUX COCAUHEHHUSIX;

5) packpwvieams cmuicn llepuonnueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh NOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX
3JIEMEHTOB OT MX mosiokeHus B [leproamueckoil cucteme; 3aKOHOB COXPaHEHUS

5



Macchl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYEHHMsI, 3aKOHa
ABorazipo; onucviéamv u xapakmepuzoéams TabmuuHyio (Gopmy I[lepuoanueckoit
CUCTEMBl XUMHYECKUX DJIEMEHTOB: pa3linyaTh IMOHSATHUS «TJIaBHas moiarpynma (A-
rpymnna)y u «modbounas noarpynna (b-rpynma)», manbie u OONbIIME TEPUOJBI;
coomHocums 0003HaUYEHUS, KOTOpBIe UMEIOTCs B Tabnuie «llepuonnyeckas cucrema
xuMuyeckux anemeHToB J[. . MenneneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XHMMHYECKHX 3JIEMEHTOB (COCTaB M 3aps] sapa, o0Illee YHCIIo
3JIEKTPOHOB U pacrpeeseHUue X MO IEKTPOHHBIM CIIOSIM);

6) Kraccuguyupogams XUMHUYECKUE DIEMEHTHI; HEOpPraHWYECKHEe BEIleCTBa;
XUMHYECKHE peakiuu (TI0 YHCIy U COCTaBY YYaCTBYIOIIUX B PEaKIUU BEUIECTB, IO
TETIOBOMY 3P PeKTy);

7) Xapakxmepuzosamsv (OnuUcvi6amy) OOIME XUMHUYECKHE CBOMCTBAa BEILECTB
pa3IUYHBIX  KIACCOB, TONATBEPXKIAash OINUCAHUE TMPUMEPAMU  MOJEKYJISPHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUA;

8) mpocHo3uposamb CBOWCTBA BEILECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O
COCTaBa; BO3MOYKHOCTHU TPOTEKAHWSI XMMHYECKUX TPEBpAICHUNA B Pa3IMYHBIX
YCIIOBUSIX;

9) 8bIYUCAAMb OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJF0 XUMUYECKOT0 JIEMEHTa 110 PopMysie COeAMHEHHS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKITNY;

10) NpuUMeHsmb OCHOBHBIE ONEpAIN MBICIUTEIBHON AESITENbHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, 00OOIIECHUE, CHCTEMAaTH3aInI0, KIACCU(UKAIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JUISI M3yUEHUsI CBOMCTB BEIIECTB M XMMHUECKUX
peakuuii; ecTeCTBEHHO-HayYHbIE METOJbl MO3HAHUS — HAONIOACHHE, U3MEpEHHUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBIH);

11) credosams TPABUIIAM TOJIB30BAHMS XUMHUYECKON MOCYAOH U JIabopaTOPHBIM
o0opy/oBaHuEM, a TaKKe MpaBHJIaM OOpAIIEHUS! C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSMU TIO BBINOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYCHUIO M COOMpaHWIO Ta3000pa3HBIX BEHIECTB (BOJOpOAA W KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB € OIPEIEIEHHON MAaCCOBOM 10JIEM pacTBOPEHHOTO BElle-
CTBA; TUTAHUPOBATh M MPOBOJUTH XMMHUYECKUE IKCIEPUMEHTHI 10 PACIO3HABAHUIO
pPacTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBI0 MHAUKATOPOB (JTakMycC, deHoN(TaNeHH,
MeTtuiopanxk u ap.).9 KIACC

1) PAcKkpwieams CMblCi OCHOBHBIX XUMHUYECKUX TOHSITHIA: XUMHUYECKHHA JICMEHT,
aTOM, MOJICKYyJia, WMOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTD, 3JICKTPOOTPULATCIBHOCTDb, CTCIICHb OKUCJICHUSA, XUMUWYCCKAasd pCaKlusd,
XUMUYECKasl CBS3b, TEIJIOBOM 3P(HEKT peakiyuu, MOJIb, MOJSIPHBIA 00BbEM, pacTBOP;
ANEKTPOJMTHI, HEAJICKTPOIUTHI, AJICKTPOJIUTHYECKAs JAUCCOLMAIUS, PEaKIUu
MOHHOTO OOMEHa, Karajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHUMble W
HeO6paTI/IMBIe pCaKknuu, OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIINH, OKHUCIWUTCIID,
BOCCTaHOBHUTEIIb, OKHCIICHUE U BOCCTAHOBIICHHUE, aJNTOTPOITHUS, aM()OTEPHOCTh, XHMH-
Yeckasi CBsI3b (KOBAJICHTHAsI, HOHHAS, METALTHYECKAs), KPUCTAIUTHYECKAsT PEHIETKa,
KOPPO3Usl METAIIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOUN PEaKIUY;

2) WIIIOCMPUPOBAmMsb B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHH (cM. 1. 1) u
MPUMEHSITh 3TU MOHATHUS IPU OMMCAHUU BELIECTB U UX MPEBPAICHU;
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3) UCNONBL306aMb XUMUYECKYIO CUMBOJIUKY Ul COCTaBJICHUS (POPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

4) onpedensamuCTENIeHb OKHUCICHUS XUMHUECKUX DJIEMEHTOB B COCAMHEHUSX
pPa3IMYHOIO COCTaBa; MPHUHAMJICKHOCTh BEUIECTB K OIpeAeaEHHOMY Kiaccy
coenquHeHUl 1o ¢dopMynaM; BHJ XHMHYECKOH CBs3uM (KOBaJIEHTHas, HOHHAf,
METAJINYECKasi) B HEOPTaHUYECKUX COCIAMHEHHUSX; 3apsii MOHA TO XHMHYECKOM
dbopMmyIe; xapakTep Cpeasl B BOJHBIX pPaCTBOpaX HEOPTaHUYECKUX COCTUHEHHMA, THIT
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA,

5) packpvieamv cmoicn  Ilepuognueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHHUE: ONUCLIBAMb U XAPAKMEpU306ams TAOIUIHYIO
dopmy Ilepuonnyeckoil CHCTEMbl XUMHUYECKHX SJEMEHTOB: pa3inyaTh MOHSITHS
«rnaBHas noarpymnmna (A-rpymnmna)» u «nobdounas noarpynma (b-rpynmna)y, maneie u
OoJbIIME TEpPUOAbl; coomHocums OOO3HAUEHHUS, KOTOpble MMEIOTCSI B Ie-
pUOIUYECKOW TaONuIle, C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsii sapa, OO0IIee YHUCIO JJICKTPOHOB U
pacrpeielieHue uX 10 AJICKTPOHHBIM CIIOSIM); 00bsCHAMb O0IHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COCIUHEHHH B IMpejaenax MajbIX MEpPUOIOB U
[JIaBHBIX MOATPYII C Y4ETOM CTPOCHHSI UX aTOMOB;

6) Knaccuguyuposams XAMHUYECKHE 3JEMEHTHI; HEOPraHMYECKHe BEIIEeCTBA;
XUMHYECKHE peakiuu (TI0 YHCIy U COCTaBY YYaCTBYIOIIMX B PEaKIUU BEIUIECTB, IO
TEIUIOBOMY 2(Q¢eKTy, MO0 U3MEHEHHUIO CTENeHEeH OKHUCIEHUS XUMHYECKHUX
3JIEMEHTOB);

7) Xapakxmepuzoeams (Onucviéamy) OOIME U CIEeUUPUUECKUE XHMHUYECKUE
CBOMCTBA TPOCTBIX W CJOXKHBIX BEIIECTB, MOATBEPXKIas OMUCAHHE TpHUMEpaMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIHIA;

8) cocmagnsams ypaBHEHUS ANEKTPOIUTUYECKON NHUCCOLMALNU KUCIIOT, MIeI04Ye
U COJICH; TIOJTHBIE M COKPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO 0OMEeHa; ypaBHEHUS
peakuuid, TMOATBEPKAAIOIIMX CYIIECTBOBAHWE TEHETUYECKOW CBS3H  MEXKIY
BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpviéams  CYIIHOCTb  OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakIuil
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OalaHca STUX peaKIuii;

10) MPOCHO3UPOBAMb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MO)KHOCTH MPOTEKAHHsI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSX;

11) 6bIYUCTAMb OTHOCUTEIBHYIO MOJEKYSIPHYIO MU MOJISIPHYIO MacChl BEILECTB;
MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTa 1o (popMysie COeAMHEHUS; MACCOBYIO JIOJIIO
BEIIECTBA B PaCTBOPE; MPOBOAUTD PACUETHI IO YPABHEHUIO XUMUYECKON PeaKIny;

12) crnedosams TIPaBWIAM TMOJH30BAHUS XUMHUYECKON MOCYIO0W M JIa0OpaTOPHBIM
o0opyoBaHuEM, a TaKKe MpaBHJIaM OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSAMU TIO BBINOJHEHUIO JIA0OPAaTOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa M YIIIEKUCIIOTO Ta3a);

13) npo6ooums PEaKINu, MOATBEPKIAIONINE KAYeCTBEHHBIN COCTaB Pa3IUYHBIX
BEIIECTB: PACIO3HABaTh OMBITHBIM MYTEM XJIOPHUA- OpOMUI-, HOIAUA-, KapOOHAT-,
docdar-, cuwmmkar-, cynbhar-, TH- IPOKCHUA-UOHBI, KATHOHBl AMMOHHUS W HOHBI
U3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPTaHHUECKUX
BEIIIECTB;

14) npumeHsmb OCHOBHBIE OTIEPAIIUU MBICITUTEIBHON AeSTEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMAaTU3alINIO, BBISIBJICHUE IPUUYUHHO-
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CJIICACTBCHHBIX CBS3EH — I U3YUCHUA CBOMCTB BCIICCTB U XUMHNYCCKHNX pCaKHI/II‘/'I;
CCTCCTBCHHO-HAYYHBIC MCTO/IbI IIO3HAHUSA — Ha6.]'HO)I€HI/I€, HU3MCPCHUC,
MOZACIIMPOBAHUC, SKCIICPUMCHT.

Oco0enHocTH npenoaaBaHus npeamera « Xumusa»oodyuyawumumes ¢ PAC
O6yuarommecs ¢ PAC, kak mpaBwio, MOTYT JAEMOHCTPUPOBATH YCIEITHOCTh B
U3YYEHUHU TEOPETHYECKUX OCHOB XHWMHUHU: TMOHATHOE BHU3YyaJlbHOE IIpEACTaBICHHE
nepuoanueckoro 3akona JI.M. MenzaeneeBa, CTpoeHHsI aTomMa, 4eTKas rpaduueckas
3alyCh MPOTEKaHWsI XMMHYECKUX pEaKIUil COo3/laeT MPEeANOChUIKUA I MHOTHUX
oOyuyatomuxcst ¢ PAC modyBcTBOBaTh CBOIO BBICOKYIO KOMIIETEHTHOCTb B 3TOH
obmactu. Teoperuueckas XHMHUS MOXKET CTaTh OOJAcCTbIO HUX CBEPXIIEHHBIX
uHTEpecoB. OQHAKO, B CBSI3U C BO3MOXHOW MOTOPHOM HEJIOBKOCTBIO M JPYIMMH
cnenu(uyeckuMu OCOOCHHOCTsIMH, oOy4aromuecss ¢ PAC Moryr HUCHBITHIBaTh
3HAYUTENIbHbIE 3aTPYIHEHHUS B TMPOBEACHUU XUMHUYECKUX IKCIEPHUMEHTOB,
MPAaKTUYECKUX U JlabopaTopHbiXx pador. OHM MOTYT 3HATh HOPMBI M TIpaBUia
Oe3omacHOil pabOThl B XMMHYECKOW JIa0OpaTOpHK, HO HE YMETh WX PEaTu30BaTh Ha
MIPAKTHKE.

BaxxHBIM acmekToM wu3ydeHus npeaMera «Xumus» il odydarommuxcsi ¢ PAC
SIBJISICTCS] PA3BUTHE WX JKU3HEHHBIX KOMIETEHIMN. 3HAHUS U YMEHUs, popMuUpyembie
y 00ydJarwmuxcs NP HU3YYCHUH XUMHHU, BO MHOTOM JOJDKHBI OBITH CBSI3aHBI C
XUMHUYCCKUMHU HpeBpaH_leHI/IHMI/I BCIICCTB, HaGJIIO,Z[aeMLIMI/I B peanLHoﬁ KH3HU,
JOJIDKHBI UMCTh HE€ TOJIBKO TGOpeTI/I‘-IeCKYIO, HO U HpaKTI/I‘ICCKYIO HaHpaBHeHHOCTB,
peaiu3yeMyl0 B YPOUHOM M BHEYPOUHOM JAEATEIBHOCTH 4YEpPE3 BBIINOJHEHUE
na6opaT0pHHx HCCHGHOBaHHﬁ, OIIBITOB, U I[p. BCG 3TO ITO3BOJJAKOT HCIIOJIB30BaATh
pacuMpsTh WHIWBHAYAJIbHBIM ombIT oOydatomerocsi ¢ PAC um omupaThcs Ha
MPaKTUYECKOE TPUMEHEHNE TTOTYYCHHBIX 3HAHUN M YMEHHUU B JKU3HHU.

[Ipn m3ydennu ydeOHOTrO Marepuaia Mo MPEIMETY HEOOXOAMMO YYHUTHIBATh, YTO
obyuatontuecss ¢ PAC MOryT MCHBITBIBaTh CHelU(pHUecKue TPYIHOCTH B OCBOCHUH
yueOHOro Mmarepuana. BcerenctBue TpyIOHOCTEH BBIJENEHUS TJIaBHOTO  HIIU
CYLIECTBEHHOTO B TEKCTE, a TakKe TPYAHOCTEH B TOHUMAHUM MPEAMETHOMN
TepMUHOJIOTHH, ¥ oOydaromuxcsi ¢ PAC BO3MOXKHO BOSHUKHOBEHHE CIIOYKHOCTEH C
M3YYEHUEM TEOPETHUECKOTO Marepuana. Takxke HeJOCTaTOYHOE MOHUMaHUE
TEPMHHOJIOTHH MOXET OBITh MPEMATCTBUEM JUIS MPABUIIBHOTO PEIICHUs 3a/1ad, MPU
TOM, YTO CaMO PEIICHHE 33a/1a4 10 OCBOCHHOMY aJTrOpPUTMY, OOBIYHO HE BBI3BIBACT
TPYAHOCTEH Y 00yJarOImuXCH.

Bmecre ¢ TeM HEKOTOpBIE TEOPETUYECKHE pAa3AEibl AAHHOIO IPEAMETa MOTYT
HAXOJUTHCS B 30HE crienupuueckux uHTepecoB odyuaromerocs ¢ PAC, B u3yuenuun
ux obyuatommiics ¢ PAC MOXeT 3HAUUTENBFHO ONepeXaTh TEMIT U3YUYEHUS JaHHBIX
pazzenoB ApyruMu oOydaromumucs kiaacca. CieayeT MakCUMallbHO 3TO YYUTHIBATh
IIPU OPraHU3AlMU MPOEKTHON JIeATEIbHOCTH MO MPEIMETY, BKIII0Uas 00yJaronierocs
¢ PAC B mpoekTHbIE KOMaH/IbI, a TaKXe, MOpy4yaTh BBHINOJIHEHUE WUHIUBUIYaTbHBIX
IIPOEKTOB 10 TEeMaTHKe ero cnenupuyeckux HHTEPECOB, CO3/aBas YCIOBHS
HOBBILIEHMSI €70 COLIMAJIBHOTO CTaTyca B IVIa3aX CBEPCTHUKOB
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JI1s nocTrKEHMS TNIAHUPYEMBIX pe3yIbTaTOB HEOOXOIUMO:

- aJanTHUpOBaTh METOIbl MPEJCTaBICHUS HOBOTO MaTepHalia, CIocoObl TEKYIIEero
KOHTPOJISI U PENPE3eHTALH TIOJTYyYEHHBIX 3HAHUH;

- menecoo0pa3HO 3aJCHCTBOBATH BO3MOXKHOCTH JOTOJHUTEIBLHOW BH3yaJbHON
MOJJICPKKA ~ M3yd4aeMoro marepuayiia  (WUIIOCTpaluu, ydeOHble  (DHIBMBI,
BUPTYaJIbHBIC OMBITHI, IWYHBIC CIIPABOYHBIC MaTEepHUaIbl, PEJCTABICHHBIC B CXEMaX,
TabNIMUIaxX | T.I1.);

- YYHTBIBaTh HEPABHOMEPHOCTh OCBOCHHS oOydarommmcs ¢ PAC paznudHbix
TEMaTHYEeCKUX o0yiacTell MO JaHHOMY HpeaMeTy, HEOOXOAMMO CTPEMHTHCS B
co3manuu st oOydaromerocss ¢ PAC curyanuu ycrexa Kak B YpPOYHOH, TaKk M
BHEYPOYHOU AEATEIILHOCTH 10 JAHHOMY IIPEIMETY;

- MaKCHMAaJIbHO HCIIOJIb30BATh PA3INYHbIe CHCTEMbI TecTupoBanus, IT-TexHomorum,
Npe3CeHTAllMM, HAyYHO-TIONMYJspHbIE (UIBMBI, CXEMbl, M Jpyrue CpelcTBa
BU3yalU3allMi Npu OOydyeHHMH M OIeHKe JoCTxkeHui oOyuatomerocs ¢ PAC B
IaHHOM 00JaCTH;

- IpH  HEAOCTaTOYHOW  C(HOPMHPOBAHHOCTH  TIpado-MOTOPHBIX  HABBIKOB
IPEIYCMOTPETh BO3MOKHOCTh BBITIOJHEHUS 3HAYUTEIBHBIX 110 00hEMY THCbMEHHBIX
3aJaHUi HAa KOMIIbIOTEPE, BHINOJIHEHHE JTaOOPAaTOPHBIX pabOT MOXKET OBITH 3aMEHEHO
KOMITBIOTEPHBIM 3KCIIEPUMEHTOM;

- COKpamaTth 00beM NUCHbMEHHBIX 3a/IaHUI IPH COXPAHEHUH YPOBHS CII0KHOCTH;

- COKpallaThb BBIIOJHCHHUC 3HAYUTCIIBHBIX II0 O6’beMy INUCHbMCHHBIX 3aHaHHﬁ,
BBINIOJIHATH, IIO BO3MOXKHOCTH, pa6OTLI Ha KOMIIBIOTCPC, a TaAKKC CYHICCTBCHHO
CHUXXATb YPOBCHb CJIIOKHOCTH pa6OTLI C TCMATUYCCKUMHU PUCYHKAMU U CXCMaMMU.

PexoMeHyeTcss akTHBHO UCTIONB30BaTh MPOCKTHYIO paboTy obywaromuxcsi ¢ PAC B
30HE MX CHEIHAIbHBIX MHTEPECOB IS MOBBIIICHUS MOTHUBAIIUU K O0YUCHUIO XUMUU
B IICJIOM U TOBBIIICHUIO COLMANBHOW 3HAYMMOCTH oOydaromerocs ¢ PAC cpeam
OJTHOKJIACCHUKOB.

HpOMe)KyTO‘[Haﬂ aTTecranusa 1Mo XuMHuHu

NpOBOIUTCS HAa OcHOBaHUM  [lonoxkeHus o popmax, MepruoOAUIHOCTH U TTOPSIKE
TEKYILLETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallMi 00yYarOIIUXCsl.

COJEPKAHUME KYPCA XUMHUHN
[Iporpamma paccuntana Ha 68 yacoB (_2 4aca B HEZEIIO).
8 KIIACC

HepBOHaLIaJ'IBHBIG XUMHNYCCKHNUEC ITOHATHUA

[Ipenmer xumun. Ponp xuMuu B KU3HM 4yenoBeka. Tena u BemiecrBa. Pusnyeckue
CBOICTBA BELIECTB. ArperaTHoOe COCTOsiHUE BelecTB. [loHdaTHE 0 MeTOAaX O3HAHUS
B XUMUU. XUMHS B cucTeMe HayK. Yuctele BemecTBa U cmecu. CriocoObl pa3aeneHus
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CMeECEeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 37IeMeHThl. CUMBOJIBI XUMHUUECKHUX 3JIEMEHTOB.
[IpocTbie U cinoxHbIE BeuecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckasi Gopmyna. BaneHTHOCT, aTOMOB XMUMHUYECKHUX JJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTedbHas aromMHasi macca. OTHocuTenabHas
MoJIeKyJIsipHasi Macca. MaccoBasi 10Ji1 XUMUYECKOT0 AJIEMEHTA B COETUHEHHH.

Pu3nyeckue M XUMHUYECKHUE SBICHHS. XUMHUUYECKas peakuus U €€ NMPU3HAKHU.
3aKOH COXpaHEHHUsI MacChl BEIIeCTB. XHUMHUYeCKHWe ypaBHeHus. Kiaccuduxarms
XUMUYECKHUX PEaKIUi (COCTMHEHUS, PA3JIOKEHHUs, 3aMEIIICHUsI, 0OMEHA).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJ0H, C MpaBUJIaMHU
paboThl B 1abopaTopuu U IpuéMaMu oOpaleHust ¢ J1adopaToOpHbIM 000PYI0BAaHHEM;
U3y4eHUE U OMHCcaHHue (PU3MUECKHX CBOMCTB OOpa3Il0B HEOPraHMYECKHX BEIIECTB;
HaOmogeHue (u3ndeckux (TUTaBiIeHUE BOCKA, TasHHUE JibJla, pacTUpaHUE caxapa B
CTYyIIKe, KWUIEHWE W KOHICHCAIMS BOJABI) U XUMUYECKUX (TOpPEHHE CBEYH, TPO-
KaJIMBaHUE MEIHOW TMPOBOJIOKH, B3aMMOJCHCTBUE MeJla C KHUCIOTOW) SIBJICHUMH,
HAOJIOJICHUE W  OMUCaHWEe NPHU3HAKOB TMPOTEKAHUA XUMHUYECKUX pPEaKIHii
(paznoxeHue caxapa, B3aUMOJICHCTBHE CEpPHOM KHCIOTHI C XJIOpUAOM Oapus,
pasznoxkenue ruapokcuaa meau(Il) mpu HarpeBaHuM, B3aMMOJCWCTBHE >Keje3a ¢
pactBopom conu meau(Il)); uzydenne crnocoOOB pazaenieHus cMeceld (C MOMOIIBI0
MarHuta, (UIBTPOBAaHWE, BBIApUBAHWE, JUCTWUIALMI,  XpomaTtorpadus),
MPOBEJICHUE OYUCTKU IMOBAPEHHOUN CONHM; HAOIIOJEHUE U OMHCAHWE PE3yJIbTaTOB
MPOBECHUS OINbITa, WUIIOCTPUPYIOMIETO 3aKOH COXpaHEHUsI MacChl; CO3JaHue
MoeNIel MOJIEKYIT (IITapOCTEP KHEBBIX ).

Baxneliuve npencTaBuTeNn HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmecp razos. CocraB Bo3ayxa. Kucnopogy — 31aeMEHT M IpocToe
BeulecTBo. Haxoknenue kucinopoga B MpHpoae, (GU3MYECKHEe U XUMHUYECKHE
cBoiictBa (peakumu ropeHus). Oxcunpbl. I[lpumenenue xucmopoga. CrocoOb
NOJYYEeHUs KHCIOpoJa B JIabopaTopud W MPOMBIIUICHHOCTH. KpyroBopoT
Kuciopoaa B npupojae. O30H — ayuioTpornHas MoAu(UKaLus KUCIOpo/a.

TennoBoit 3 PexT XMMUIECKON peaKIuu, TePMOXUMHUYCCKNE YPABHEHHS, K30~ U
SHJIOTEPMHUYECKHE peaKuuu. TOIIMBO: Yroiib M MeETaH. 3arps3HeHHE BO3/1yXa,
yCcUJIeHHE TapHUKOBOTO 3((ekra, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — snemeHT u npocrtoe BeuiectBo. HaxoxxaeHue Bomopoaa B MpUpOJE,
duznyeckue U XMMUYECKHUE CBOMCTBA, MPUMEHEHHE, CLIOCOObI MoydeHus. KucioTsl
U COJIH.

KonunuectBo Bemectsa. Monb. MousipHas macca. 3akoH ABorajapo. MossipHbli
00bEM razoB. PacuéTel mo XUMHUYECKUM YpaBHEHUSIM.

®dusunyeckue cBoiicTBa Bosbl. Bona kak pactBoputenb. PactBopsl. HackileHHbIE 1
HEHACKHIIICHHBIC PACTBOPEL. Pacmeopumocms eewecms 6 6ode.’ MaccoBast 107st
BEIIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbI. OcHOBaHuUs. PoJsib pacTBOpOB B
IpUpOJIe U B KU3HU yenoBeka. KpyroBopoT BoIbl B mpupoje. 3arps3HeHHe Mpu-
ponHbIX BoA. OXpaHa U OYHCTKA MPUPOTHBIX BO/I.

Knaccupukanus Heopranmueckux coeaumnenuid. Oxcuapl.  Kmaccuduxarms
OKCHUIIOB:  cojieoOpasyrommue  (OCHOBHBIC,  KHCJIOTHBIE, aM{(OTepHbIE) U

! KypcuBoM 0003HaueH y4eOHBIH MaTepHasl, KOTOPbIH HU3y4aercs, HO He BBIHOCHUTCS Ha
IIPOMEKYTOUHYIO U HTOTOBYIO aTTECTAIUIO.
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HecosieoOpa3yronue. HomeHkmatypa OKCHAOB (MEXIYHApPOIHAss W TpPUBUAILHAS).
Du3nyYecKrue 1 XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydueHne okcuaos.

OcuoBanwmst. Knaccudukarusi OCHOBaHH: MIENOYH U HEPACTBOPUMBIC OCHOBAHMUSI.
Homenknarypa ocHoBaHull (MEeXIyHAapoaHas M TpuUBHalbHas). Dunueckue u
XMMHYECKHE CBOMCTBA OCHOBaHUM. [loryyeHrne ocHOBaHUM.

Kucnotel. Knaccudukarnus xucinor. HomeHknaTypa KuciaoT (MEXIyHapoOIHAs H
TpuBUaNibHasA). DU3MUECKHE U XUMHUYECKHE CBOMCTBAa KHUCIOT. Psin akTuBHOCTH
metaiioB H. H. bekerosa. [lonydyenue kucmior.

Comu. Homenknarypa coseit (MexmyHapoaHas W TpuBHaibHas). Ousnyeckue u
XUMHYECKHE CBOMCTBa cotiell. [loyuenue comnen.

['eneTuyeckas cBsI3b MEXK/y KlacCaMd HEOPraHUYECKUX COCTUHEHHM.

XHUMHUYECKUH HKCIIEPUMEHT: KaU€CTBEHHOE ONPENEICHUE COJEPKAHUS KUCIOpoaa
B BO3/lyX€; MOJyueHue, COOMpaHue, pacro3HaBaHnue U U3y4eHHE CBOMCTB KUCIOPO/a;
HAOIIO/IEHUE B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U
MpeKpaleHus TopeHus (moxapa); 03HaKOMJICHHE ¢ 00pa3IaMi OKCHJIOB U OMMCaHUE
UX CBOWCTB; MOJy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3y4yeHUe CBOIMCTB BOAOPOJA
(ropenme), B3auMojelcTBHE Bomopoma C  okcuaom wmemu(l1l)  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICEOMATEPUANIOB); HAOIIOJCHUE O0pa3IOB BEIIECTB KOJIMYECTBOM
1 Momb; wucciemoBaHWE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IHUYHOMN
pacTBOPUMOCTBIO; TPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHOM MAaCcCOBOW J0JIeH
pacTBOPEHHOTO BEIIECTBA; B3aMMOJCICTBUME BOJLI C MeETaUlaMH (HAaTpUeM U
KaJIbLIeM) (BO3MOXKHO HMCIIOJIB30BaHUE BUIEOMATEPHUAIIOB); OMPECIICHUE PAaCTBOPOB
KUCJIOT M IIeJoYyed ¢ TOMOINBI0 HHAMKATOPOB;, HCCIENOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIOJIEHUE MU3MEHEHUS OKPACKH
WHJUKATOPOB B PAacTBOpAxX KHUCIOT U IIEJIOYeH; N3ydeHUE B3aUMOJCHCTBUS OKCHIA
meau(JI) ¢ pacTBOpoM CEpHOM KHCIOTBI, KHCIOT C METaJlJlaMH, pPEaKIuil
HEWUTpalu3aluy; IOJIYy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPYTUM M3 pacTBOpa COJIM; PEIICHHE HKCIIEPUMEHTAIbHBIX 3aa4 0 TeME
«Baxneimue Kiaccel HEOPraHMIECKUX COCAUHEHUN.

ITepuonnueckuii 3akoH u [leprnoanueckas cuctema
xuMuyeckux snemeHToB . . MenaeneeBa. CTpoeHre aTOMOB.
Xumnueckas cBs3b. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU

[lepBble MOMBITKK KJIACCU(PUKALUU XUMUYECKUX 3JeMeHTOB. [loHsTHE 0 Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHbIE M IIETOYHO3EMENIbHbIE METaJUIbl, TaJIOTEHBI,
WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOpPhIE O0O0pa3yloT amMpOTEpHBIE OKCHUIBI U
TUAPOKCHUIBI.

Ilepuonnueckuit 3akoH. [lepuoanueckas cucremMa XuMUYECKUX 3yieMeHToB JI. .
MenneneeBa. KoporkonepuoaHas u JIMHHONEpH- onHast ¢opmbl [lepuonnyeckoit
cuctembl xumudeckux sieMeHtoB J[. WM. MenneneeBa. Ilepmoasl M rpymnmbl.
®u3MUEeCKUi CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEePUOa U TPYIIIIbI AJIEMEHTA.

Ctpoenune atomoB. CoctaB atoMHbIX saep. M3otomnbl. DnekTpoHbl. CTpoeHHE
JNEKTPOHHBIX  000JI0YeK  aToMOB  mepBbIX 20  XMMHYECKMX  DJIEMEHTOB
Ilepuoguueckoin cucremsl JI. WM. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO
3JIEMEHTa 10 ero nojoxkeHuto B [lepuoanueckoii cucteme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsI pajdyca aTOMOB XUMHUYECKHX HJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpylIaM M nepuoiam. 3Ha4eHUeE
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[Iepuoanueckoro 3axkoHa u [lepruoanyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB JJISI

pa3BuTHs Hayku U ipakTuku. [[. 1. MenaeneeB — y4€HbIN U rpakIaHUH.
Xumuueckass cBsizb. KoBaseHTHast (MOJsipHAsT M HEMOJISIpHAsl)  CBSI3b.

DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenb okucienus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCJICHUS U BOCCTaHOBJICHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN OKCIEPUMEHT: H3ydeHHe OO0pas3loB BEIIeCTB METaNIOB U
HEMETAJUIOB; B3aUMOJICUCTBUE THIPOKCU/IA IIMHKA C pACTBOPAMU KHUCIJIOT U IIEJI0YEH;
IpOBEJICHHE OTIBITOB, WJUTIOCTPUPYIOIIHX MIPUMEPBI OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaKkiuil (ropeHue, peakluu pa3ioKeHUs, COCTUHEHUS).

MexnpenMeTHbIE CBSI3U

Peanuzanmsi MeXNpEeIMETHBIX CBSI3€M TpPU M3YYEHHM XHUMHU B 8 KIacce
OCYILECTBIISICTCS Uepe3 UCIOIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH,
TaK ¥ TOHATUH, SBJISIOIIMXCA CHCTEMHBIMH [UIS  OTHCIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1u11e ecTecTBEHHO-HAYYHbIEC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHHTE3, KIACCU(PUKAIMS, NEPUONUYHOCTh, HAOIIOIEHHE, HKCIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®uzuka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEMUTPOH, MOH, HYKJIH], W30TOIIbI,
pPaZMOAaKTUBHOCTh, MOJIEKYJA, D3JCKTPUUYECKUNA 3apsij, BEILIECTBO, TeNOo, O0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, a3, (U3NYECKUE BETUYNHBI, €AUHUIIBI U3MEPEHHUS,
KOCMOC, TUTaHETHI, 3BE311b1, CoHIIE.

buonorus: ¢porocuntes, npxanue, onocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpaibl, TOPHbIE MOPOJBI, IMOJE3HBIC
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIIACC

BemiecTBo 1 xuMuueckas peakius

Ilepuonnueckuit 3akoH. [lepuoanueckas cucremMa XuMUUecKkux syemeHToB Jl. U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKHUX AJIEMEHTOB MEPBbIX TPEX MEPUOJOB, KaIHs, KaJbIUI U UX COCTUHEHUN
B COOTBETCTBHHM C IMOJOKEHUEM 3JIEMEHTOB B [lepronnueckoit cucteMe U CTpOCHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHJAbl XHUMHUYECKOM CBA3U. THIIBI KPUCTAIUITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKU U
BHJAa XUMHUUYECKOU CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUANIbHASA). XHUMHUYECKHE CBONCTBAa BEIIECTB, OTHOCSIIUXCS K PA3THUYHBIM
KJIacCaM HEOPTraHMYEeCKHX COCJUHEHHUH, TEeHETHMYECKas CBSI3b HEOPTraHHMYEeCKUX
BCIIICCTB.

Knaccudukanus XuMHUUECKUX PeaKUUi M0 pa3iIudyHbIM MpH3HaKaM (110 YUCIy U
COCTaBy y4YaCTBYIOIIMX B PEaKIH BEIECTB, MO TEIJIOBOMY 3(P(PEKTy, 10 U3MEHEHUIO
CTENEHEW OKHUCJICHHMS XHUMHUYECKHX OJJIEMEHTOB, MO O0OpaTUMOCTH, MO YYacTHIO
KaraauszaTopa). JK30- U SHAOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsitTie O CKOpOCTHM XUMHUYECKOW peaknuu. I[loHsTHe 00 O0OpaTUMBIX |
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HEOOPATUMBIX XUMHYECKHX peakiusx. [IoHATHe O TOMOTEHHBIX U TEeTePOrCHHBIX
peakuusx. Ilonamue o xumuueckom pagrnosecuu. Paxkmopul, e1usaOWUe Ha CKOPOCMb
XUMUYECKOU peakyu U NON0IHCEHUE XUMUYECKO20 PAGHOBECUSL.

OKHCTUTENIbHO-BOCCTAHOBUTEILHBIE peaxiuu, ANEKTPOHHBIN OanaHc
OKHCITUTEIHHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBnenue ypaBHEHUH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl ¢  HCIOJb30BAHMEM  METOoJa
AIIEKTPOHHOTO OasaHca.

Teopust PNAEKTPOIUTUYECKON UCCOLMALMU. OJIEKTPOJHUTHI W HEIIEKTPOJIUTHI.
KaTtnonsl, anvonbl. MexaHuU3M JUCCOLMAIIMM BEIIECTB C pPa3IWYHBIMH BUJAMU
xumMmudeckoi cBsizu. Crernens auccoruanui. CHUIIbHbBIE U C1a0bIe SIEKTPOIUTEHIL.

Peakiun moHHOrOo OOMeHa. YCJIOBHS MPOTEKAHHWS PEaKIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpallléHHblE MOHHBIE YypaBHEHHs peakuuil. CBOHCTBa KHUCIIOT,
OCHOBAHHUH W COJIEH B CBETE MPEJCTABICHUN 00 SJIEKTPOJMTUUECKOU THUCCOIUAIINU.
KauecTBeHHbIE peakiy Ha HOHBI.

XVUMUYECKUN DSKCIEPUMEHT: O3HAKOMJICHHE C MOJACNSAMU KPHUCTAJUTMYECKUX
PEMIETOK HEOPTAaHUYECKUX BEIIECTB — METAIIOB M HEeMeTaJuIoB (rpadura u anmasa),
CIIOXKHBIX BEIIECTB (XJIOpUJa HATpHsl); HUCCIEIOBAHME 3aBUCHUMOCTH CKOPOCTH
XUMHYECKOH pEaKIuu OT BO3JEHCTBUS pPAa3IMUYHBIX (DAKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJHOCTHA PACTBOPOB BEILIECTB, Ipollecca AUCCOLMAIMU KHUCIOT, Ie-
Joyell W cojeil (BO3MOXKHO HCIOJb30BaHME BHJIEOMATEPUANIOB); IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIONIUX TPU3HAKH TPOTEKAHUS PEaKIUid HMOHHOTO oOMeHa
(oOpa3oBanue ocaaka, BBIJCICHHE Ta3za, oOpa30BaHHWE BOBI);  OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEpPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIuil
(ropeHue, peakluu Ppas3loKEHUs, COEAMHEHHS); pPacllO3HABaHHWE HEOPraHUYECKUX
BEILIECTB C MOMOIIBI0O KAYECTBEHHBIX PEAKIUN Ha HMOHBI; PEHICHHE HKCIIEPUMEH-
TaJbHBIX 33/1a4.

HewmeTamier n ux COCAUMHECHUA

OO6mas  xapaktepucTtuka TrajoreHoB. (OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue M (U3NYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB — rajJoreHoB. XMMHUYECKUE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOEICTBHE
C MeTaJulaMH, HeMeTalUlaMH, Ienoyamu). XsopoBogopod. CoisiHas KHCIIOTa,
XUMUYECKHE  CBOMCTBA, IIOJIy4YeHUe, IpuMeHeHue. JlelictBue xyopa H
XJIOPOBOJIOPOJIa HA OPTaHM3M 4YelloBeKa. BakHeure XJI0puasl U X HAXOXKJIEHUE B
IpUpOJIE.

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpymmbel. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIICHUS.

Crpoenne u (pusnueckue CBOWCTBA MPOCTBHIX BELIECTB — KHCIOPOJa U CEpHI.
AnnoTponHbie MOAM(PUKAIMK KHUCIOPOJa U CEpbl. XUMHUYECKHE CBOWCTBA CEPBHI.
CepoBoniopoJi, cTpoeHue, (pu3nuecKkue 1 XuMHUECKUue cBOMCTBA. OKCUIBI Cephbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUI0B. CepHas KUCIIOTa, (PU3NUYEeCKHe U XUMUUYECKHE
cBoiicTBa (O0mIME Kak TMpPEACTaBUTENsl Kilacca KUCIOT U crenuduyeckue).
XUMUYECKUE DPEAKINH, JISKAIIUE B OCHOBE MPOMBIIIIEHHOTO CIOco0a MOyuyeHus
cepHoll kucnotel. [Ipumenenue. Conu CEpHON KUCIOTHI, KAUECTBEHHAs! PEAKIUs Ha
cynbdar-uoH. Haxoxxnenue cepbl m €€ COCIMHEHHH B MPHUPOJE. XUMHUYECKOE
3arpsiI3HEHUE OKPYXKaloIIeH cpelbl COEANHEHUSIMHU cepbl (KMCIOTHBIE JOXKAU, 3arps3-
HEHME BO3/yXa U BOAOEMOB), CITIOCOOBI €r0 MPEA0TBPALICHHUSI.
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OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIICHUSI.

A30T, pacmpocTpaHeHHE B MpHpOJE, (U3MYECKHMEe U XUMHUYECKHE CBOMCTBA.
KpyroBopot azora B mpupoje. AMMuak, ero Gpu3n4ecKkue U XMMUYECKUE CBOMCTRBA,
nojgydyeHue u mnpuMmeHeHue. Comu aMMOHHS, HMX (U3MYECKHME M XHUMHUYECKHE
CBONMCTBA, NpuMeHeHHe. KadecTBeHHas peakuuss Ha WOHBI aMMOHHs. A30THas
KUCJIOTa, €€ TOoJydyeHue, (u3nYeckue M XHMHUYEeCKHe CBOHCTBa (00mme Kak
IpeJICTaBUTEINS Kilacca KUCIOT U cnenuduyeckue). Vcmnonb3oBaHue HUTPATOB U CO-
Jeil aMMOHMS B KadeCTBE MHUHEPANbHBIX yIOOpeHHMH. XUMHUYECKOE 3arps3HeHHe
OKpYXKaloIlled Ccpelbl COEAVMHEHMSIMHM a30Ta (KUCIOTHBIE MJOXAM, 3arpsi3HEHUE
BO3/yXa, IOYBBI U BOJIOEMOB).

®ocdop, amnorponHble Moaupukammu ¢ochopa, uzMUEcKHe W XUMHUYECKUE
cBorictBa. Okxcun dochopa(yY) u dbochopHas kucinora, GU3MIECKUE U XUMHIECCKUE
cBOlicTBa, moxydeHue. Hcmonb3oBanue ¢ochaToB B KauecTBE MHUHEPAIbHBIX
yIOOpEeHMIA.

OOmast xapaktepucTuka 3yeMeHTOB IVA-rpynmbsl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

VYraepon, amioTponHble  MOAM(HUKAIMK, PACIpOCTPaHEHHE B  HPUPOE,
¢usuueckne M XHUMHUYECKHE CBOHMCTBa. Ancopbumsa. KpyroBopor yriepona B
npupoje. OKCuabl yriepoaa, ux GU3nIecKne U XMMUIECKHUE CBOMCTBA, JEHCTBHUE Ha
KHUBBIC OpPraHM3MbI, TOJYYCHHE W TPUMEHEHHE. OIKOJIOTWYECKHE MPOOJIEMBI,
cBs3aHHBIE ¢ okcuaoM yraepona(l'y); rumoresa rno0anbHOTO MOTEIJICHUS KIIMMaTa;
NapHUKOBBIN 3P (eKT. YTosbHas KHCIO0Ta U €€ COoNU, X (PU3NYECKUE U XUMHUECKUE
CBOICTBa, MoslyueHue M npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO34UCTBE.

Kpemnuuii, ero gusnueckne 1 XMMUYECKHE CBOMCTBA, MOIYYEHUE U MIPUMEHEHHE.
Coenunenus kpemHus B npupoje. O0mme npeactaBieHus o0 okcuae kpeMaus(I'Y)
U KpeMHueBoil kuciore. CHUIMKaThl, MX HCIOJb30BAHUE B OBITY, MEIUIMHE,
NPOMBILUICHHOCTH. BaoicHeliuue cmpoumenvrvlie Mamepuansl: Kepamukd, Cmekio,
yemenm, Oemon, owcene3obemon. Ilpobnemvr  Oe30naACHO20  UCNONBL30BAHUS
CMpPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOLL HCUSHIL.

XUMUYECKUN HSKCHEPUMEHT: H3ydyeHUe O00pa3lloB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KMCIIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIUI HA XJIOPUI-UOHBI U
HaOJIOICHNE TPU3HAKOB MX TPOTEKAHUs; OIBITHL, OTpakaromue (u3NYecKue M
XMMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEAMHEHMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIOB); O3HAKOMJICHHE C o0OpasliaMu XJOpPUAOB (TaJOreHHJIOB);
O3HAKOMJICHHE € 00paszliaMu cepbl U €€ COeAMHEHHUSIMH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEpHAJIOB); HaONIOJIEHHE Mpolecca OOyriaMBaHMA caxapa MO JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEpHOM  KHCJIOTBI, M3Y4YEHHE XHMHMYECKMX  CBOMWCTB
pa30aBIICHHOW CEpPHOW KUCIIOTHI, MPOBEIECHNE KAYECTBEHHON peaKIuu Ha Ccyibdat-
MOH U HaONoeHuWe Npu3HaKa e€ MpOTEeKaHHs; O3HAKOMJIEHHE C (PU3NYECKUMU
cBolicTBaMH a3oTa, (ochopa W WX coenuHEHMA (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), 0Opa3aMu a30THBIX M (HOChHOPHBIX YAOOPEHHI; MOIyUYCHHE,
coOupaHue, pacrno3HaBaHWE M H3YYEHHE CBOMCTB aMMuaka; IpOBEICHUE
KayeCTBEHHBIX pEaKIuii Ha MOH aMMOHUA U (pocdaT-uoH U U3y4eHHE TPU3HAKOB UX
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IIPOTEKAHUs, B3aUMOJCUCTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHCIIOTBI C MEIBIO
(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB); M3y4YECHHUE MoOJenen
KPUCTAIMYECKUX pPeIETOK anmasza, rpadura, QymnepeHa; O3HAKOMIICHHE C
MPOIECCOM  aJICOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOIa3a; IOJyueHHe, cOOMpaHue, paclo3HaBaHUE M H3y4YCHHUE
CBOMCTB YIJICKUCIIOTO Ta3a; MPOBEICHUE KAueCTBEHHBIX PEaKIuii Ha KapOoHAT- U
CUJIMKAT-UOHBl MU M3YyUYECHHE MPU3HAKOB MX IMPOTEKAHUS;, O3HAKOMJIEHHE C MPOIYyK-
LUel CWJINKAaTHOW IMPOMBIIUIEHHOCTH; PEHIEHUE SKCIIEPUMEHTAIIBHBIX 33J1a4 110 TEME
«Baxnelmme HeMeTauIbl ¥ UX COSUHEHUSD.

MeTamisl 1 uX COCANHECHUA

OO0mias xapakTepUCTHKA XMMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nonoxkenus B [lepuoanueckoit cucteMe xumuueckux 3iemeHToB . . Menzaeneena
U cTpoeHust aToMoB. CTpoeHHE METaJUIoB. MeTalinyeckas CBsi3b M MeTajuInuecKas
KpUCTAJUIMYECKasi peIETKa. ODJIEKTPOXUMHUYECKHI psii HANPSHKEHUA METaJIOB.
Ou3nyecKkue M XUMHYECKHE CBOWCTBA MeTamioB. OOmue crnocoObl MOTyYSHHS
MeTauioB. [loHATHE O KOPpPO3WHM METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI MX OT
koppo3un. CruiaBel (CTajib, YyTyH, MIOPATIOMUHUHN, OpOH3a) MU MX NMPUMEHEHUE B
OBITY U IPOMBIIIIJICHHOCTH.

[llenounble MeTamibl: MojoxkeHue B [lepuoguyueckoil cuCTEME XUMHUYECKUX
anemeHtoB JI. M. MeHneneeBa; CTpOE€HHME MX aTOMOB; HAXOXICHHE B IPUPOJE.
®dusnyeckue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kaius). OKcuuabl u
TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne me0uHbIX METAIIOB U UX COSIUHEHUMN.

[[lenoyHO3eMeNbHBIE METAIBI MATHUH U KaJbLIMii: ojoxxeHue B [lepuoanueckoit
cucreme xumuyeckux dneMeHtoB J[. M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoJieHue B npupoje. Ousndeckue U XMMUYECKHE CBOMCTBA MarHusi U KaJbIUsl.
Baxneiimue coenrHeHUS Kaablus (OKCUI, TUAPOKCHI, coyn). JKECTKOCTh BOABI U
Croco0BI €€ yCTpaHeHHSI.

AntoMuHM#: nosioxkeHue B Ilepuoandeckoi cucTeMe XMMHUECKUX 3JIEMEHTOB /l.
H. Mengeneesa; cTpoeHME aToMa; HaxoxacHue B npupone. dusmyeckue u
XUMUYECKHE CBOMCTBA amtOMHUHHS. AMQOTEpHBIE CBONCTBAa OKCHAA M THAPOKCHIIA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuonnueckoit cucreme XuMu4eckux sineMeHtoB /[l. U.
MenieneeBa; CTpOEHUE aTOMa; HaX0XJI€HUE B Ipupoje. Ou3nueckre 1 XUMUYECKUe
cBoiicTBa xkene3a. Okcuabl, Tuapokcuasl u conu skeneza(ll) m sxenmesza(lll), ux
COCTaB, CBOMCTBA M MOJIyYEHHUE.

XVUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMyu METaJIOB U CIUIABOB, UX
(GU3UYECKUMU CBOMCTBAMHM;, M3YUYCHUE PE3YIHTATOB KOPPO3UH METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS  OKCHIA
KAl W HATpPUs C BOAOW (BO3MOXKHO WCIIOJB30BAHHE BHUICOMATEPUAIIOB);
HCCIIEIOBAHUE CBOKCTB KECTKOM BOJBI; IPOLECCAa TOPEHUS JKele3a B KHUCIOPOJE
(BO3MOXHO  HMCIIOJIb30BAaHUE  BHUACOMATEPUATIOB);  MPU3HAKOB  MPOTEKAHMS
KAueCTBEHHBIX PEAKIMI HA MOHBI (MarHus, Kajablus, aTIOMUHUSA, IMHKa, *kene3a(H)
u kenesa(lll), menu(H)); nHaOmroneHne W OMHMCAaHWE MPOIECCOB OKPAIIMBAHUI
MJIaMEHW WOHAMHM HATpHsl, Kalmusd W Kaiubluad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); UCCIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATIOMUHUS U
TUJIPOKCHIA LIMHKA; PEIICHUE SKCIEPUMEHTAbHBIX 3a7ad Mo TeMme «Baxueimmne
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METaJJIbl 1 UX COCAUHCHUS .

XuUMUA U OKpYKaronias cpea

HoBble Matepualibl 1 TEXHOJIOTMU. BelecTBa 1 MaTepuaibl B MOBCEAHEBHON KU3HU
YCJIOBCKaA. XI/IMI/IH %1 SILOPOBI:C. BGSOHaCHOG HCITIOJIBb30BaHUEC BCIHICCTB U XUMHUYCCKUX
peakmuii B ObiTy. I[lepBas momomip NMpU XUMHYECKHX OXKOTaX W OTPABJICHHSIX.

OCHOBBI PKOJIOTHYECKOI TPAMOTHOCTH.

TemMaTnuyeckoe MJIAHMPOBAHME

8 kiacc

Ne Ha3BaHHe Koxn-Bo 0P

4acoB

1 Tema 1. 10 Juck
[TepBoHavanibHbIE «YPOKH XUMHH B 8
XAMHAYECKUE TOHSITHSL. KJIacce»

2 Tema 2. ATOMBEI 9 https://infourok.ru/prezen
XUMHAYECKAX taciya-po-himii-8-klass-
SJIEMEHTOB. 0-s-gabrielyan-osnovnye-

svedeniya-o-stroenii-
atomov-5225712.html

3 Tema 3. Tlpoctsie 7 http://school-
BEIECTBA. collection.edu.ru/

4 Tema 4. Coenunenue 14 Juck
XUMHYECKUX «YPOKH XUMHH B 8
DJIEMEHTOB. KJIacce

5 Tema 5. M3meHeHus, 9 Huck
MPOUCXOASIINE C «YPOKH XUMHH B 8
BEILECTBAMU. KJIacce»
pe3epB 2
HTOIO 68

TemaTuuyeckoe NVIAHUPOBAHUE

9 kJacc
No Ha3sanue rinaBbl KoanuectBo 50P
rJ1aB Yacos
bl
1. Beenenue. O6was 10 https://infourok.ru/prezentaciya

XapaKTECPHUCTHUKA XUMHUYCCKUX
9JICMCHTOB U XMMHNYCCKHX

[ICX5 .1.Menneneena.

peakuuii. [lepponnueckuii 3aKoH 1

-po-himii-veschestva-i-ih-
svoystva-klass-3531234.html

2. MeTtaninl.

20

Juck «Ypoku Xxumun

16




Merame

Hewmeransl. 27 Jluck «YpOKu XUMHUHU
Mertannas

O0o001IcHNEe 3HAHMM 10 XUMHUHU 32 | 7 https://infourok.ru/prezentaciya

KYpPC OCHOBHOM ITKOJIBI. -po-himii-veschestva-i-ih-
svoystva-klass-3531234.html

Peseps 4

Hroro 68
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