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HHOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1mo XuMuM Ha YPOBHE OCHOBHOTO O0IIETO 00Opa30BaHusl COCTABJICHA HA OCHOBE TPeOOBaHMIA K
pe3ynprataM OCBOCHHMSI OCHOBHOW 0Opa30oBaTelbHOM MPOrpaMMBbl OCHOBHOTO 0OmmIero 0O0pa3oBaHMA,
npeacrasieHHbix B PI'OC OO0, a taxke Ha ocHOBe (emepanbHON paboueil mporpamMmbl BOCIIMTAHUS U C
y4€TOM KOHLENIMM TpenofaBaHusl ydeOHOro mnpeaMera «XuMHS» B 00pa30BaTeIbHBIX OpraHU3AIMIX
Poccuiickon ®enepanumu.

[Iporpamma mo xumuM Ma€T NPEACTAaBICHHE O MLEJAX, OOmel cTpareruu OOydeHHs, BOCHHMTAHUS U
pa3BUTHS OOy4arOIIUXCS CPEACTBAMH Y4eOHOTO TMpEAMETa, YCTaHaBIMBAET OO0sM3aTeIbHOE TNPEIMETHOE
coJiep KaHue, IIPelyCMaTpUBacT PACIPENCIICHUE €r0 0 KJIacCaM U CTPYKTYPUPOBAHME IO pa3zeiiaM U TeMaMm
MPOrpaMMbl [0 XHMHH, OIpPENEIsieT KOJIMYECTBEHHbIE U KAYECTBEHHbIE XAapAKTEPUCTUKH COJACpPKaHUS,
PEKOMEHAYEMYIO TOCIIEOBATENbHOCTh M3YYEHHUSI XUMUU C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBsI3€l, JIOTMKK y4eOHOTO Tpolecca, BO3PACTHBIX O0COOEHHOCTEH OOydaromIMXCs, OMPEAEIsieT BO3MOMXHOCTH
npeaMeTa Ijs peaju3alnui TpeOoBaHUM K pe3ylbTraTaM OCBOEHHS OCHOBHOI 00pa3oBaTesIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 0OLIero o0pa3oBaHMsl, a TakKe TPeOOBaHUU K pe3ylnbraTaM OOydeHHUs XMMHUU Ha YpOBHE
Lenel M3ydyeHus NMpeiMeTa M OCHOBHBIX BMJIOB yue€OHO-TIO3HABATEIBHON JEATENBHOCTU OOyyarolerocs mo
OCBOEHMIO Y4€OHOTO COJIepKaHus.

3HaHME XUMHUHU CIY)KUT OCHOBOM Ui (OPMHPOBAHUS MHPOBO33PEHUsI OOYYaOLIErocs, €ro
MpEICTaBICHUH O MarepHaJbHOM €IWHCTBE MHpa, BAXHYIO pOJb WrpatoT (opMUpYyEeMble XUMUEH
MIPEJCTaBICHNUS O B3aUMOIIPEBPAILEHUSAX DHEPTMU U 00 HBOJIIOLMHU BEIIECTB B MPUPOAE, O MYyTSAX pELICHUS
I00ATBHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTrEeTUUYECKOM, MHUIICBOM U
IKOJIOTHYECKON 0e30MacHOCTH, MPOOIEM 3PaBOOXPAHEHHUS.

N3yuenne xumuu:

CIOCOOCTBYET peajn3alii BO3MOKHOCTEHN /Ui caMOpa3BUTHSI U (POPMUPOBAHUS KYJIbTYpPbI JUYHOCTH, €&
obmel 1 QyHKITMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHWE MBIIUIEHUS U TBOPUECKHUX CIIOCOOHOCTEH 00ydarommxcsi, HaBBIKOB HX
CaMOCTOSITENIbHOM y4eOHOM AesITeTbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX YMEHUHN, HEOOXOIUMBIX
Kak B MIOBCEAHEBHOMN KHU3HU, TaK U B MIPO(ecCHOHAIBHOMN eATeNbHOCTH;

3HAKOMUT CO CHELH(PHUKON HAyYHOTO MBIILICHUS, 3aKIa/IbIBA€T OCHOBBI 1IEJIOCTHOTO B3MVIsa HAa €MHCTBO
MIPUPOJIbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAoM B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
00yUarOIUXCs;

CHOCOOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K IPUPO/IE,
K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B IKOJIOTHYECKOE 00pa3zoBaHue 00y4JaroXcsl.

JlanHble HampaBieHHs B OOy4eHMHM XHMHH o00ecreuMBaroTcs crenudukoil coxepkanus y4eOHOro
npeaMeTa, KOTOPBIA SIBJISETCS MeJarornyeckd aJalTHPOBAaHHBIM OTpaKeHHEM O0a30BOMl Haykd XUMHUHM Ha
OTIPENIEIEHHOM 3Tarne €€ pa3BUTHs.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsI OPUEHTUPOBAH Ha OCBOCHHE OOYy4YarOUIUMUCS
CUCTEMbl NEPBOHAYAIBHBIX MOHITHI XWMHHM, OCHOB HEOPraHMYECKOM XMMHHM W HEKOTOPBIX OTIEIIbHBIX
3HAQYUMBIX IIOHATUA OPraHUYECKON XUMUHU.

CrpykTypa coiepxaHHsl MporpaMmbl IO XUMHH C(HOpMHpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/a K e&
n3yyeHuro. Coziep>kaHue CKIAbIBACTCS U3 CUCTEMbI IOHATUM O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBbI
MOHATHM O XuMHuuyeckoi peaknuu. OO0e O5TU CcHCTeMBbl CTPYKTYpHO OpPTaHW30BaHbl IO MPUHIUIY
MO CJIEI0BATEIBLHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEACTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akona J[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHMSI O CTPOECHUU aTOMa U XUMHUUYECKON CBSA3H;

— MpEJICTaBIECHUH 00 AMEKTPOTUTHUECKON TUCCOIMALINN BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUSA pPacCMarpUBAIOTCS HA OCHOBE AMIIMPUYECKU IIOJYYEHHBIX M OCMBICIEHHBIX
(baxToB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYroMy, BBINOJHAS (DYHKUUU OOBSCHEHUS U
IIPOrHO3UPOBAHUS CBOMCTB, CTPOEHMS M BO3MOXXHOCTEH NPAKTUUYECKOTO IPUMEHEHHNS U MOIYYEHUS U3y4acMbIX
BEIIECTB.

OcBoeHue mporpamMmbl MO XHMHUHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEICTABICHUS O XUMHUYECKOU
COCTABJIAIOIIEH HAayYHOW KapTUHBl MHpa B JIOTMKE €€ CHCTEMHOW NpUPOAbI, LIEHHOCTHOTO OTHOIIEHUS K
HAay4HOMY 3HAHMIO M METOJaM IO03HAHMA B Hayke. M3ydeHne XMMUM NPOUCXOAUT ¢ NMPUBIEUYECHUEM 3HAHUMI U3
paHee W3y4eHHBIX Y4eOHbIX mpeaMmeroB: «Okpyxawoomuil mupy, «buonorus. 5-7 xmaccel» u «Pusmka. 7
KJIaCcC».



[Ipu u3y4eHUH XUMHHM MPOUCXOAUT (POPMUpPOBAHME 3HAHMNA OCHOB XMMHMYECKOM HAyKH KakK 001acTH
COBPEMEHHOIO €CTECTBO3HAHHUS, INPAKTMUECKOW IEATEIIbHOCTU 4YEJIOBEKAa M KaK OJHOIO0 W3 KOMIIOHEHTOB
MHUPOBOH KYJIBTYpPHI. 3a7a4a y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUU CHCTEMbI XMMHUYECKHX 3HAHUNH —
BAOKHEUIINX (PAKTOB, TIOHATHH, 3aKOHOB U TEOPETHUECKUX MOJOKEHUH, JOCTYMHBIX 0000IIeHui
MHUPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HayKH, B MPHOOIICHUH K HAYYHBIM METOAaM TO3HAHHS MPU U3y4eHUHU
BEIIECTB U XUMUYECKHX peakUuii, B GOPMUPOBAHUH M PAa3BUTUH TTO3HABATEIBHBIX YMEHUN U UX TPUMEHEHHUH B
y4eOHO-TI03HABATEIbHON ©  y4eOHO-HMCCIIEIOBAaTEIbCKOM JIEITETbHOCTH, OCBOCHMM MpaBUi 0O€301acHOro
oOpalieHns ¢ BeECTBAMU B TIOBCEIHEBHON KH3HH.

[Tpu M3y4eHUN XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs BaKHOE 3HAYCHHE MPHOOPENN TaKue
L[EJIH, KaK:

— (¢dopMHpOBaHME UWHTCIUICKTYAIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOH K  CaMOOOpa30OBaHHMIO,
COTPYAHHYECTBY, CAMOCTOSATEILHOMY TPHUHATHIO PpEHICHWH, CHOCOOHOW amamTupoBaTbcs K  OBICTPO
MEHSIOLUMCS YCIOBUSM JKU3HH;

— HAalpaBJIeHHOCTh OOY4YEeHHsS Ha CHUCTEMaTU4YecKoe MpHUOOIIeHHE OOydaroluXcs K CaMOCTOSITEIbHOMN
MMO3HABATENIbHON JEATEeIbHOCTH, HAyYHbIM METOAAM IO3HaHMS, (OPMHUPYIOIIUM MOTHBAIMI0 U pa3BUTHE
CIIOCOOHOCTEH K XUMHH;

— o0ecrnieyeHne YCIOBUM, CIOCOOCTBYIOMIUX MPUOOPETEHHIO OOYYaIOIIMMUCS OIbITa Pa3HOOOpa3HOU
NESITeIbHOCTH, IO3HAHUS M CaMOTO3HAHMsS, KJIIOUEBBIX HAaBBIKOB (KIIIOUEBBIX KOMIIETEHLMH), HMEIONINX
YHUBEPCAIbHOE 3HAUYEHUE JUIsl pa3JIMYHbIX BUJIOB JIESITEIbHOCTH;

— (opmupoBanue oomel GyHKIMOHATHPHOW M €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHHM
OOBSICHATH M OLIEHUBATH SIBJICHHS OKPYXKAIOIIET0 MUPA, UCIIONb3Ys 3HAHUS U OIBIT, IOJIyY€HHBIE TIPU U3y4E€HUU
XUMHH, IPUMEHSTH UX MPU PEeUIeHUH NMPoOJIeM B IOBCETHEBHOM KU3HU U TPYAOBOH AEATEIbHOCTH;

— (popmupoBaHHe y 00ydarOUIUXCS TYMAaHUCTUYECKUX OTHOIIECHUN, MOHUMAHUS IIEHHOCTU XUMHYECKHX
3HaHMWA A7 BBIPAOOTKM SKOJOTHYECKHU IIE€JI€CO00pa3HOro IMOBEJACHHSI B OBITY M TPYIOBOW AEATEIHLHOCTH B
LEJISIX COXPaHEHUs! CBOETO 3/I0POBbS U OKPYXKAIOIIeH MPUPOIHOM cpebl;

— pa3BUTHE MOTHBAIMU K OOY4EHHIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CaMOBOCIIUTAHUIO Ha OCHOBE
yCBOEHHS OOIIeUeI0BEYeCKIX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY IpOodUis W HampaBIEHHOCTH
TabHEHIIET0 00ydYeHUSI.

OO1ee yuCiIO 4acoB, OTBEACHHBIX JJIS U3YYEHUS XMMHHM Ha YPOBHE OCHOBHOIO 00Iero odpa3oBaHus,
coctasisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68 yacoB (2 yaca B HEZCIIO).

OmauyumenvHvle 0COOEHHOCMU OAHHOU NPOSPAMMbL 8blOEIEHbL HAOCMPOUHOU 36E300UKOU - *
ObocHosaHue 8HeceHUs: U3MeHeHUl
Pewenue 3a0au no xumuu 6asxcHo 011 NOHUMAHUSL 3AKOHO8 U NPUHYUNOB SMOU HAYKU, a makdice OJis
npuMeHenUs NONYYeHHbIX 3HAHULL Ha npakmuke. J{aHHwlli npoyecc mpebyem MulCIUMENbHbIX U NPAKMULECKUX
Oelicmautl, n038osiem peulams obdyuaruue, 60CnUmMbvléarowue, pazeuearoujue QYHKYuuU.
Usmenenus, 6 paboueil npocpamme NO3GONAIOM OCYUECMEIamMs Ha 0onee 21YOOKOM YpoGHe

MENCNPeOMEmHble CBA3U, CEA3U XUMUU C JICUBHBIO, 6Ce DMO DPA3BUSAem UHmMepec K XUMUU, CHOCOOCmEyem
mpy008oMy 80CNUMAHUIO, 20MOBUM WKOJIbHUKA K OyO0yuetl npogheccuu.



COIAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauyabHBIE XUMHYECKUE TIOHATHS

[Ipenmer xumuu. Poiib XMMUM B JKM3HHU 4Ye€JIOBEKa. XHMMHUA B CUCTEME HayK. Teila W BewiecrTsa.
du3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe COCTOssHUE BeuecTB. [loHsTHE 0 METO1axX MO3HAHUS B XUMUHU.
Uucteie BemecTBa u cmecu. CriocoObl pa3esieHusi CMeCeH.

ATOMBI U MOJEKYIbl. XUMHYECKHE OHIIeMEHThl. CHUMBOJBI XUMHUYECKHX 3i1eMeHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuyeckas popmyna. BaeHTHOCTh aTOMOB XMMHYECKHX JIEMEHTOB. 3aKOH IMOCTOSTHCTBA COCTaBa
BemecTB. OTHOcUTENbHAsT aToMHas Macca. OTHocuTeNnbHas MOJIEKYJsipHass wmacca. MaccoBas 1o
XUMHYECKOTO JIEMEHTA B COCIMHECHUU.

KonuuectBo BemectBa. Moisib. MossipHass macca. B3anMOCBs3b KOJMYECTBA, MacChl M 4uUCIa
CTPYKTYPHBIX €IUHHUI] BelIecTBa. Pacu€Trl o opmynamMm XUMHUECKUX COCTUHEHUN.

dusnuecKkue W XUMHUYECKUE SIBICHHS. XUMUYECKas peakius U e€ NMpU3HaKu. 3aKOH COXpaHEHUS
MacChbl BEMIECTB. XHUMHUYECKHE ypaBHeHUs. Krnaccupukamuss XMMHUYECKUX peakuuid (CoeauHeHwus,
pasnoKeHus, 3aMeIIeHus, 00OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0#, MpaBMiIaMi padOTHl B JTAOOpAaTOPUU U IIpuEMamMu oOpamieHus ¢
nmabopaTopHbIM O00OPYIOBAaHUEM, U3YUYEHHUE U OINMMCAHHE (PU3MUYECKHUX CBOMCTB OOPa3I0OB HEOPTaHUYECKHUX
BeIeCTB, HaOMoneHne (pusnyecknx (TaBiIeHNE BOCKA, TAsHHUE JIbJIa, PACTHPAHUE caxapa B CTYMKE, KUTICHUE
Y KOHJICHCAIUS BOJIbI) M XUMHYECKUX (TOPEHHUE CBEYH, MPOKATUBAHNE MEIHON MPOBOJIOKH, B3aUMOICHCTBUE
Mela € KUCJIOTOM) sBJI€HUM, HAOIIOIEHHWE U OINKCAHHWE MPU3HAKOB IMPOTEKAHMS] XUMHYECKHX peaKIMi
(pa3noxeHue caxapa, B3aMMOJICHCTBUE CEPHON KUCIIOTHI ¢ XJIOPUIOM Oapus, pa3ioKeHUE THAPOKCUIA METH
(I mpu HarpeBaHuM, B3aMMOICHCTBHE Kee3a ¢ pacTBopom cosd meau (1), u3ydenue crmoco0OOB pasmeieHus
CMecCei: ¢ TMOMOIIbI0 MarHuTa, GUIBTPOBAHUE, BBHITAPUBAHKE, TUCTUIUIAIMS, XpoMarorpadus, mpoBeacHIE
OYHCTKH MOBAPEHHOM COJIM, HAOIIONEHNE M OMMCAHUE PE3YJIBTaTOB MPOBEACHUS OIBITA, WILTFOCTPUPYIOIIETO
3aKOH COXpaHEHHUs MACChl, CO3/IaHUE MOJICIICH MOJICKYIT (II1apOCTEPKHEBBIX).

BaxHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BelllecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — aeMeHT M mpoctoe BemecTBo. Haxoxaenue
KHCJIOpOJia B Tpupoe, GU3NUECKue U XUMUYECKHe CBOMCTBa (peakmuu ropenus). Oxcuasl. [Ipumenenue
kucioposia. CriocoObl MOMyYeHUsT KHCIOPO/a B TAOOpaTOPUH M MPOMBIIIICHHOCTH. KpyroBopot kucimopoaa
B npupojie. O30H — aJuIoTporHAs MOAU(HUKAIUS KUCIOPOIa.

TeroBo#t A(hPeKT XUMUYECKON pEeaKIiy, TEPMOXUMHYCCKUE YPaBHEHUS, SK30- U IHIOTEPMHUCCKUE
peakiuu. ToTUIMBO: yrojb U MeTaH. 3arpsA3HEHHE BO3/yXa, YCUJIEHHWE MapHUKOBOTO 3 dexTa, paspyiieHue
030HOBOTO CJO4.

Bomopon — snmemMeHT WM mpocTtoe BemiecTBo. HaxokaeHuwe Bojopona B mpupoje, (U3MYECKHE M
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MmosydeHust. KuciaoTel u comm.

MonsipHblit 00bE€M ra3oB. Pacy€Tbl mo XUMHUUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa Bojabl. Boma kak pactBoputelnb. PacTtBopsl. HachlllieHHBIE U HEHACHIIICHHBIC
pactBopbl. PacTBoprMOCTb BeliecTB B Bojie. MaccoBasi 707151 BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA
BoAbl. OcHOBaHMs. Poib pacTBOpOB B HpUPOAE M B KU3HHU 4YeJOBEKa. KpyroBopoT BOJABI B HPHUPOJE.
3arpsi3HeHue NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukarus HEOPraHUYECKUX COEIMHEHUH. OKCUIBI. Knaccudukarus OKCHUJIOB:
coneoOpasyroiie (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpaszyronue. HoMeHkiiaTypa OKCHIIOB.
dusnyecKkue U XMMUYECKHUE CBOMCTBA OKCUIOB. [loyuenne okcuios.

OcHoBanus. Knaccudukainus ocHoBaHMiA: MIENOYM M HEpPaCTBOpUMBIE OCHOBaHMs. HomeHkmnarypa
OCHOBaHUU. PU3NYECKUE U XUMUUYECKHE CBOMCTBA OCHOBaHUM. [lonyueHrne 0OCHOBaHHUI.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kuciorT. dusznyueckue M XMMHYECKHE CBOMCTBA
kucnort. Psaa akruBHoctr MetaiuioB H. H. bekerosa. ITonydenue kucmior.

Conu. Homenknarypa coineid. @u3nueckue U XuMHUueckue cBorcTra conel. [lonyuenue coneil.

I'eneTnyeckast CBSI3b MEXK/y KJIacCaMU HEOPraHUYECKUX COEAMHEHUH.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIMpe/eiieHHe COJACpKaHUS KUCIOpoJa B BO3AyXe, IONydeHHE, CcoOupaHHe,
pacrmo3HaBaHHE W M3yYCHHE CBOWMCTB KUCIOPOAA, HAOMIONEHUE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM U
yCIIOBUSl BO3HHMKHOBEHHUS W TIpEKpalleHusi ropeHus (moxkapa), O3HAKOMIJIGHHE C 00pasllaMH OKCHUAOB U



ONMCaHUE UX CBOMCTB, MOJIydeHHE, COOMpaHUE, paclio3HABaHUE U M3y4YEHUE CBOMCTB BOJOpOAa (TOpEHHE),
B3auMojeiicteue Bojopoaa ¢ okcugom wenu (Il) (BO3MOXKHO HCMONB30BAaHME BUJIEOMATEPUATIOB),
HaOmoeHrne 00pas3IoB BEHIECTB KOJIMYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOCHHOCTEN PAacTBOPEHUS BEILIECTB
C Ppa3aU4YHOM pPacTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C OIPEACIEHHONM MacCOBOW  JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBHME BOJABI C MeTaIlaMU (HaTpueM M KajblKueM) (BO3MOXXHO
WCIOJBb30BaHUE BHJICOMATEPHAJIOB), HCCIENOBaHUWE OOpA3IOB HEOPTaHMYECKUX BEIIECTB PA3IUUYHBIX
KJIacCOB, HAONIOIECHWE WM3MEHEHHsI OKPAaCKH WHAMKATOPOB B PACTBOpAX KHUCIOT M INEIOYEH, W3ydeHHe
B3aumozeictBusi okcuaa meau (ll) ¢ pactBopoM cepHOUM KHCIOTBI, KHUCIOT C METaJUIaMU, PEaKIUi
HEUTpalu3aluy, IOJy4YeHUE HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeETalila JPYIMM U3
pacTBopa COJIM, PEUICHHE 3KCIIEPUMEHTAJIbHBIX 3aj1au Mo Teme «BakHelnime Kiacchl HEOPraHMYECKUX
COCMHEHUI.

Iepuonnyecknii 3axon u Ilepnoguyeckas cucrema xummudeckux j1ementoB JI. U. Menpaeneesa.
Crpoenne aromoB. XumMnueckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIHMH

[lepBbie MONBITKY KiIaccU(UKALMN XUMHUUYECKUX IeMEHTOB. [IoHATHE O TpynIax CXOIHBIX AIEMEHTOB
(11e70YHbIE U IIETOYHO3EMENIbHbIE METalIbl, TaJOreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT
am(poTepHbIe OKCUIBI U TUAPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux siemeHToB JI. M. MeHnneneesa.
Kopotkonepronnas u mimHHonepuoaHas ¢opmsel [lepuoanueckoil cucreMsl Xumuueckux snemeHnTos J[. U.
Mengeneea. [lepuoas! u rpynmnsl. @U3HMYECKUN CMBICIT HOPSIKOBOIO HOMEPA, HOMEPOB MEPHOAA U TPYIIIIHI
ANIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpoeHue AMEeKTPOHHBIX 000JI04YeK
aToMOB nepBbIX 20 xuMudeckux 3eMeHToB llepuognueckoi cucremsl J[. M. MenneneeBa. Xapakrepuctuka
XUMHUUYECKOTO AJIEMEHTA M0 ero nojoxenuto B [lepuoanueckoii cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aroMOB XHUMHUYECKHX JJIEMEHTOB, METANIMYECKUX U
HEMETAJNINYECKUX CBOMCTB IO TPyIIiaM U Ieproiam.

3nauenue Ilepuoamdeckoro 3akoHa U Ilepumommyeckold CHUCTEMBI XUMHYECKHX DIIEMEHTOB JJIA
pa3BUTHS HaykKu U TipakTuku. [[. . MenaeneeB — yd4€HbIN U rpak 1aHUH.

Xumuyeckass cBsizb. KoBaneHTHas (HOJSipHAas W HEMOJISIPHAs) CBA3b. OIJIEKTPOOTPULIATEIHHOCTh
XUMUYECKHX AIEMEHTOB. VIOHHas CBS3b.

Crenenp oxuciaeHus. OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccsl OKHUCIEHHS U
BOCCTAHOBJIEHHs. OKUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuil IKCnepUMEHM .

u3ydyeHue oOpaslloB BELIECTB METaUIOB U HEMETANIOB, B3aMMOJEWUCTBHE THAPOKCHIA LUHKA C
pacTBOpamMu KHCJIOT W IIEJIOYEH, IPOBEIECHUE ONBITOB, WUIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIUi (TOpeHre, peaKkIuy Pa3I0KEeHUs, COCIUHEHMUS).

Mesxicnpeomemmwie ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3ed NPU W3yYEHHMM XMMHUU B 8 KIAcCe€ OCYILECTBISIETCS 4epes
HCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHbBIX MMOHSATUHN, TaK U MOHSATHM, SBISIOUIUXCS CUCTEMHBIMH IS
OTJIEbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOIO LIHUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE MOHATHUS: HAy4yHBIM (PaKT, TUMOTE3a, TEOPHs], 3aKOH, aHAIMU3, CUHTE3,
Kiaccu(UKaIus, MEePUOJUYHOCTh, HAONIOACHUE, SKCIIEPUMEHT, MOJEIHpPOBaHHE, HU3MEPEHHE, MOJEIb,
SIBIICHHE.

®usnka: marepus, aroM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, W30TONBI, PAJIUOAKTUBHOCTb,
MOJIEKY/a, OJIIEKTPUYECKUI 3apsiji, BEIIECTBO, TeJO0, OO0bEM, arperatHoe COCTOSHHE BEIeCTBa, a3,
¢dbuznyeckre BeITUYHUHBI, SIUHHUIIBI H3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/1bl, COHIIE.

buonorus: porocunres, npixanue, 6nocdepa.

I'eorpadus: armocgepa, runpocdepa, MUHEpAIIbl, TOPHBIE TOPOABI, MOJIE3HbIE UCKOTIAEMbIe, TOTUIUBO,
BOJIHBIE PECYPCBI.

9 KJIACC

BemecTBo u xumnuyeckasi peakuus

[lepuonnueckuii 3axoH. Ilepuomumueckas cucrema xumuyeckux snemMeHtoB JI. WM. Menneneena.
CrpoeHnue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XUMHUYECKHX 3JIEMEHTOB IMEPBBIX TPEX
MEPUOJOB, KaIMs, KaJbLHs U UX COCIUHEHUN B COOTBETCTBUM C MOJIOKEHUEM IEMEHTOB B llepunonnueckoit
CHUCTEME U CTPOECHHUEM UX aTOMOB.



Crpoenue BelecTBa: BHUJbl XUMHUYECKON CBs3U. THUIBI KPUCTALINYECKUX PEIIETOK, 3aBHUCHUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBA3H.

Knaccudukamuss u HOMEHKJIATypa HEOPraHMYECKHX BEIICCTB. XHUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3jIMYHBIM KJIacCaM HEOPraHUYECKUX COECIUHEHMM, T€HETUYECKasl CBA3b HEOPraHUYECKUX
BELIECTB.

Knaccupukanuss XUMHUYECKHMX pEAaKIUi IO pa3iMyHbIM TNpU3HAKaM ([0 YHCIy M COCTaBy
YYACTBYIOIIMX B PEAKIHWU BEIIECTB, O TEIJIOBOMY J(PQEKTy, M0 H3MEHEHUIO CTENEeHEeH OKHCICHUS
XUMHMUYECKHUX 3JIEMEHTOB, IO 00PaTUMOCTH, 110 YYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIINUH,
TEPMOXUMHUYECKHUE YPAaBHEHUSI.

[TonsTe o ckopocTu xumMuueckol peakuuu. [loHsTHE 00 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKUX
peakuusax. [loHsATHE O TOMOI€HHBIX M TeTeporeHHbIX peakuusx. llonarue o karanusze. I[loHsTHE O
XUMHUYECKOM paBHOBecuu. DakTopbl, BIMAIOIIME HA CKOPOCTb XUMHUYECKON pEAKIUM M T0JI0KEHUE
XMUMHUYECKOTO PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE peaxuumu, ANIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHOM peakiuu. CocTaBlieHuE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C
HCI0JIb30BAaHUEM METO/1a NIEKTPOHHOTrO OanaHca.

Teopust >IEKTPOIUTUYECKON TUCCONMUAIMUA. DJNEKTPOIUTHI M HEIIEKTPOJIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMAIMM BELECTB C Pa3IUYHbIMM BHJIAMU XUMHYECKOW cBs3H. CTeneHb IMCCOLUAIUU.
CunbHbI€ U ci1a0ble AEKTPOIUTHI.

Peakuun nonHoro oomMeHa. YciioBusi MpoTeKaHUs peakiiil HOHHOTO OOMEHa, MOJIHbIE U COKPAIlEHHbIE
VMOHHBbIE ypaBHEHHS peakiuil. CBoOMCTBa KHCIOT, OCHOBaHMW U COJie B CBETE€ MpeACTaBICHU 00
ANEKTPOIUTHYECKOH nucconnanuu. KauecTBeHHble peakiiuu Ha HOHBL. [loHATHE O THApOIHN3e cComei.

Xumuueckuil IKCnepumenm:

O3HAaKOMJICHHE C MOJEISMH KpPUCTAUIMYECKUX PEIIETOK HEOPTaHWYECKUX BEUIECTB — METAJUIOB U
HeMeTaloB (rpadura M anmasza), CIOXKHBIX BEIIECTB (XJOpUAAa HATpuUs), UCCIEIOBAHHE 3aBHCUMOCTH
CKOPOCTH  XMMHYECKOM  peakIuu  OT  BO3JIEHCTBUS  pa3iMyHBIX  (AKTOpOB,  HCCIEIOBaHUE
ANIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AUCCOIMAIIMN KUCIOT, Iesiouelt u cojeil (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEO MaTepuasoB), IMPOBEICHHE OMNBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKH MPOTEKAHUS
peakuii MoHHOTO oOMeHa (oOpa3oBaHME OcCajaKa, BBIJCIECHHWE Ta3za, OO0pa3oBaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIIHM (TOpEeHNE, peaKIMK Pa3ioKeHus,
COENIMHEHUS), pacro3HaBaHHEe HEOPraHWYECKUX BEIIECTB C MOMOIIbIO KaY€CTBEHHBIX pEaKIMil Ha HOHBI,
pelIeHrne SKCIepUMEHTaIbHBIX 3a/1a4.

*Pacuémmnule 3a0auu:

Pacuémul no xumuueckum ypasnenusam, ko2oa 00HO U3 pea2upyroumux eeujecme 0aHo 8 u3dvlmxe.

HemeTtasibl 1 UX coeTUHEHUS

OOmass xapakrepucThka TanoreHoB. (OcCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE CTENEHU
okucienusa. Ctpoenue u (pusnuecKkre CBONCTBA MPOCTHIX BEUIECTB — raJIoreHOB. XMMHUUYECKHUE CBOMCTBA Ha
npuMepe xjiopa (B3aMMOACWCTBHE C MeTalllaMd, HEMeTajulaMHu, Mienodamu). Xioposogopor. ComnsHas
KHCIIOTa, XMMHUYECKHE CBOWCTBA, MOIy4YeHUe, IpuMeHenue. JleiicTBie xjiopa 1 XJI0pOBOA0POAa Ha OPraHu3M
yenoBeka. BaxkHene XJI0puabl U UX HAX0XKICHUE B IPUPOJIE.

Obmas xapakrepuctuka 3meMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CrpoeHue u (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U CEpHL
AnnorponHsle MOAU(UKALIMKM KUACIOPOJa U cepbl. XUMUYECKUE CBOMCTBA cephl. CepoBOIOPOI, CTPOCHUE,
¢u3nyeckue U XUMHUYECKUe cBoicTBa. OKCHIBI Cepbl KaK NPEACTAaBUTENN KUCIOTHBIX OKcuaoB. CepHas
KHCTIOTa, (u3nueckue M XUMHYECKHe cBoiicTBa (00ImMe Kak TpEACTaBUTENsl Kiacca KHUCIOT U
cneunpuyeckre). XUMUYECKHE pEaKIiy, JISKaIINe B OCHOBE IPOMBIIIIIIEHHOTO COC00a MOIy4eHUs! CEpPHO
KUCIOTHL. [IpuMenenune cepHoil kucaoThl. ColaM CepHOI KUCIOTHI, KaUeCTBEHHAs peakiys Ha Cylb(aT-HoH.
Haxoxxnenne ceppl M €€ COEOUHEHMM B npuUpoje. XHMHUECKOE 3arpsA3HEHHME OKPYKAIOIIEH Cpenbl
COCJMHEHUSIMH cepbl (KHCIOTHBIE JOKIH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
IIPENOTBPALICHMUSL.

OOmas xapakrepuctuka 37eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTENIEHU OKHCICHHA. A30T, pPacHpoCTpaHEHHE B TMpHUpoje, (U3NYECKHMEe M XHUMHYECKHE CBOMCTBA.
Kpyrosopor azora B mpupoje. AMMHAK, €ro (U3NYECKHMEe W XUMHUYECKHE CBOMCTBA, IOJIyuYeHHE U
npuMeHenne. CoiaM aMMOHUS, UX (HU3UYECKHEe M XHMHUYECKHE CBOWCTBa, NpuMeHeHue. KauecTBeHHas
peaxiiysi Ha MOHbl aMMOHHUS. A30THasi KUCIIOTa, €€ oydeHue, (Pu3nyeckre 1 XuMu4ecKkrue cBoicTBa (oomme
Kak TMpeJCTaBUTeNs Kjlacca KUCIOT M cnenuduyeckue). Vcnoap3oBaHue HUTPATOB U COJICH aMMOHUS B



KaueCTBE MHUHEPAIBbHBIX YIOOpEeHUN. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH CPEebl COCTUHCHHISIME a30Ta
(KUCIIOTHBIC NOKIH, 3arps3HEHUE BO3yXa, MOYBBI M BOAOEMOB). Docdop, alIoTpOIHBIE MOIUPUKAIITT
docdopa, puznyeckue n xumuueckue cBoiictBa. Oxeun pocdopa (V) u pochopHast kucnora, pusnyeckue u
XHUMHYECKHE CBOMCTBA, moryueHue. Mcmnonp3oBanue GpocdaroB B Ka4eCTBE MHHEPATBHBIX YIOOPECHU.

Oo6mas xapakrepuctuka 3meMeHTOB |V A-rpynmbel. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE
CTCTICHH OKHCIICHUS. YTIIEpO, aJUIOTPONHBIC MOAM(DUKALINY, PACTIPOCTPAHCHHE B TPUPOIE, PU3NISCKUE U
XUMUYeCKue cBoicTBa. Ancopomus. Kpyrosopot yrmnepoaa B mpupoje. Okcubl yriaepoaa, uxX Gu3ndeckue u
XAMHYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBI, IOJIyYCHUE M TNPUMEHEHHE. DKOJOTHYCCKUE
npobOaeMbl, CBsi3aHHbIE C oOkcuaoMm ymiepomaa (1V), rumore3a mi00aqbHOTO MMOTEIUICHUS KJIMMAaTa,
MTAPHUKOBBIN dPPEKT. YTOJIbHAS KUCIOTA U €€ COoJM, X (PU3HUYECKHE W XUMUYECKHE CBOMCTBA, MOyUYeHUE U
npuMeHeHrne. KauecTBeHHas peakiius Ha KapOoHar-uoHbL. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIAHIIMHE,
MTPOMBIIIICHHOCTH M CEIIbCKOM XO3SHCTBE.

[TepBoHa4anbHBIC TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHCHUSX yrieposaa (MeTaH, dTaH,
STUJICH, alleTHJICH, YTAHOJI, TIMIIEPUH, YKCYCHas KUCI0Ta). [IpupoaHbie HCTOYHUKH YTIIEBOJIOPOAOB (yroib,
MIPUPOJIHBIN ra3, He(Th), MPOAYKTHl UX NepepaboTku (OEH3MH), UX poJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTHE O OMOIOTHYECKN BaXKHBIX BEIIECTBAX: KUPAX, OCIKaX, YIIICBOJaX — U UX POJIH B KU3HH YEIOBEKA.
MarepuaibHOE €IMHCTBO OPTaHUICCKUX U HEOPTAaHMUECKUX COCAMHCHHM.

Kpemuuii, ero ¢u3nyeckue M XWMHYECKHE CBOWCTBa, MOJlydeHHE W TpuMmeHeHue. CoeauHCHHUS
KpeMHus B npupoze. O0uiue npencrasienus o0 okcuae kpemuus (1V) u kpemuueBoit kucnore. CUIHMKATHI,
WX HCIIOJIb30BaHUWE B OBITY, B TNPOMBINUICHHOCTH. BakHeWIMe CTPOWTEIbHBIE MaTepHallbl: KepamHKa,
CTEKJIO, IIEMEHT, OeTOH, kKene300eToH. [IpobmeMbr 6e30TTacHOTO MCTIOIB30BaHUSI CTPOUTEIBHBIX MaTepUaioB
B TIOBCETHEBHOM KU3HM.

Xumuueckuil IKCnepumenm:

M3y4eHHE O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHCJIOTBHI, TPOBEIACHHE
KaueCTBEHHBIX PEAKIIMi Ha XJIOPHJI-UOHBI U HAOIIOICHUE TIPU3HAKOB MX IMPOTEKAHUS, OBITHI, OTPAKAIOIINE
¢usznueckue W XUMUYECKHME CBOWMCTBAa TallOTEHOB M UX COEIUHEHUI (BO3MOXKHO HCIIOJIB30BaHUE
BHJICOMATEPHUAIIOB), O3HAKOMJICHHME C 00pa3laMu XJOPHIOB (TAJOTEHHUIOB), O3HAKOMJIEHHE C OOpasIamu
ceppl M e COCAMHCHHSAMH (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATepuasaoB), HAOIIONCHHE TIpoliecca
oOyruBaHMs caxapa TMOJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEpPHOM KHUCIOTHI, HU3Y4YEHHE XUMHUYECKUX
CBOMCTB pa3z0aBIeHHON CEpHOW KHCIOTHI, TNPOBEACHUE KAueCTBEHHOW peakiuu Ha Cyab(}ar-uoH
HaOJIIoZIeHNe MpU3HaKa e€ MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3WYECKMMHU CBOWCTBaMH a30Ta, Gocdopa u ux
COeMMHEHUH (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEpHANIOB), O0O0pa3laMu a30THBIX H  (PochopHBIX
yaOOpeHuid, moJdy4YeHue, coOupaHHe, paclo3HaBaHME W M3YYCHHE CBOMCTB aMMMHaKa, MPOBEICHUE
KaueCTBEHHBIX peakiuii Ha HOH aMMOHUS U (ocdaT-uOH W U3ydeHHE MPU3HAKOB HX MPOTEKAHMUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MeIbl0 (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEpUAJIOB), H3yYCHHE MOJIENe KpPUCTAIMYECKHX peImEToK anmasa, rpadura, QymnepeHa,
03HAKOMJICHHE C MPOILIECCOM a[CcOPOLUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YINIEM U YCTPOWCTBOM
MIPOTUBOrasa, Mojy4eHue, cooupaHue, paclo3HaBaHUE U U3Y4YE€HUE CBOMCTB YINIEKUCIIOTO ra3a, MpoBeIeHUE
KaueCTBEHHBIX peakluii Ha KapOOHAT W CUJIMKAT-HOHBI M W3YYEHHE TMPU3HAKOB UX MPOTEKAHUS,
O3HAKOMJICHHE C TPOAYKIMEH CHUIUKATHOW MPOMBIIUICHHOCTH, PEIICHHWE SKCIEPHUMEHTAIbHBIX 3a7ad I10
TeMe «BakHelne HeMeTaulbl U UX COCIUHEHUSD.

Pacuémmnoie 3a0auu™

Pacuémovr no xumuueckum ypasHenusm Ha onpeoeieHue 00U BbIXOOd NPOOYKMA peakyuu Om
meopemudecku 603MONCHO20; peuleHUue pPAaciémHuvlx 3a0ad HA GbIYUCIIEHUE MACCbl Ul 00béMa npooyKma
Ppeaxyuu no u38eCmuol macce Uiy o0bEMy geuecmaa, cooepaicauie2o npumecu.

MeTtanjibl U X COeTMHEHHS

OOmast XxapakTepucTHKa XHMHYECKHX OJJIEMEHTOB — METAJJIOB Ha OCHOBAaHHHM WX TIOJOXKEHUS B
[Tepuoanueckoit cucreme xumudeckux s1emeHToB J[. M. MenneneeBa u crpoenusi atomoB. CTpoeHHe
MeTaioB. MeTtammnueckas CBs3b M METaNIMYecKasl KpUCTAJUTMUeCcKas peméTka. DIeKTPOXUMHUSCKUMA Psif
HanpsoKeHUH MeTauioB. duU3MYeckue M XUMHYECKHe CBoiicTBa MeTamioB. OOmiye crnocoObl MOTyYeHHS
MeTaioB. [loHATHE O KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3alTUTH MX OT KOppo3uH. CIuiaBhl (CTalb,
4YyT'yH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIILIEHHOCTH.

[Ilemounbie Metayuibl: mnosjoxkeHue B Ilepuogmueckod cucreme xumMuueckux aemeHtoB J[. WM.
MeHnieneeBa, CTpOEHUE WX aTOMOB, HaxOXJeHUEe B mpupoae. Dusznueckue W XMMUYECKHE CBOMCTBa (HA
npuMepe Hatpus U Kanus). OKCUABI M TUAPOKCUABI HATPHS U Kanmus. [I[puMeHeHne MeT0YHbIX METAIOB U
UX COCIUHEHM.



[IlenouyHO3EMENBHBIE METAJUIBI MAarHuid M KajuplUW: 1nojokeHue B llepuoguueckont cucreme
xuMuueckux anemeHToB J[. . MenneneeBa, CTpo€HUE UX aTOMOB, HaXOXJICHUE B Ipupose. PU3nyeckue u
XMMHMUYECKHE CBOMCTBA MarHusi W Kajibliusg. BaxHelne coeaMHEHUs KanbLMs (OKCHJ, TUAPOKCHUJ, COJIH).
JXécTtkocTh BOABI U CIIOCOOBI €€ yCTPaHEHMUS.

Amomunuii: nonoxenue B Ilepuonnueckont cucreme xumudeckux anemeHTos Jl. M. Menneneesa,
CTpOCHHE aToMa, HaXOXk/AeHHe B npuponae. PU3nUecKue U XUMHUYECKHE CBOMCTBA alfoMUHUSA. AMDOTEpHBIE
CBOMCTBA OKCH/IAa U TUJPOKCUA ATFOMUHUS.

Kenezo: monoxenne B llepmomnueckoin cucreme xumuueckux sneMeHToB JI. M. MeHneneesa,
CTpPOEHHE arToMa, HaxoxkaeHue B mnpupoae. dusnueckre M XUMHUYECKHE CBOMCTBa jkene3a. OKCuabl,
ruapokcubl U conu xxenesa (1) u xenesa (I11), ux cocras, cBoiicTBa U NOTy4YEHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C OO0pa3llaMd METauIOB M CIUIAaBOB, WX (M3WYECKHUMH CBOMCTBaMH, H3y4CHHE
pe3yabTaTOB KOPPO3UHM METAUIOB  (BO3MOXKHO HCIIOJIb30BAaHHE BHUJEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBHSI OKCHJIA KaJbLiUg M HaTpus € BOJOM (BO3MOXKHO MCIIOJIb30BAHHWE BHJEOMATEpPUANIOB),
HCCIIEZIOBAHUE CBOMCTB 'KECTKOM BOJIbI, MpOIIECCa TOPEHUS JKelle3a B KUCIOPOe (BO3MOXKHO HUCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB), TMPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKklUWid Ha HWOHBI: MarHus, KaJbLus,
ATIOMUHUSA, IMHKA, >kerne3a (1) u sxenesa (1), meau (1), HabmroneHue U onUcaHue MPOIECCOB OKPAITMBAHUS
IUIaMEHM MOHAMM HaTpus, K U KalblMs (BO3MOYKHO HCIOJIB30BaHUE BHUJIEOMATEPUAJIOB), UCCIEIOBAaHHE
aM(pOTEpHBIX CBOICTB I'MIPOKCUAA AIOMUHUS U THMAPOKCHJA LIMHKA, PEIIEHUE HKCIEPUMEHTAIbHBIX 3a/1a4
1o TeMme «BaxHele MEeTaIbl U KX COECTUHEHUS.

XuMHS U OKPYKAOLIAsA cpeaa

BemecTBa n Marepuasnbl B IOBCETHEBHOM >KM3HU YejoBeKa. be3onmacHoe HMCMosib30BaHNE BEUIECTB U
XMUMHUYECKHUX peakiuil B ObITy. [lepBas moMoIb MpU XMMHUUECKHUX OYKOTaX U OTPAaBJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYKarollel cpelbl (ImpenesibHas JOMyCTUMas KOHIIEHTpAIUsl BEIECTB,
nanee — [1/1K). Ponb Xxumuu B penieHnH 3K0JI0TrH4eCKUX Mpooem.

Xumuueckuil IKCnepuUMenm:

M3ydeHue o0pa3IoB MaTepuaioB (CTEKIIO, CIUIAaBbl METAJIJIOB, MOJTMMEPHBIC MAaTEPHAIIBI ).

Mesxicnpeomemmnie ceasu

Peanu3amnus MeXnpeaMETHBIX CBs3ed NpPH W3yYEHMM XMMHUU B 9 Kilacce OCYILECTBISIETCS 4epes
HCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHH, SBISIOIIUXCA CUCTEMHBIMU IS
OTJIENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIe MOHATHUSA: HAydyHBIM (aKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIMU3, CUHTE3,
KJIacCU(UKaIMs, MEePUOJUYHOCTh, HAONIOACHUE, SKCIIEPUMEHT, MOJEIHpPOBaHHE, HU3MEpPEHHE, MOJEIb,
SIBIICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOTUsl, MaTEepUaIbl.

®usnka: marepus, aroM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, WU30TOIBI, PAJIUOAKTUBHOCTD,
MOJIEKYIa, SJCKTPUUYECKUN 3apsil, TPOBOJHUKHU, MOTYIIPOBOJHUKH, AUAIEKTPUKU, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSTHHE BEIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIIMYECKas penIéTka,
CIUIaBbl, (PU3UYECKUE BEIMYMHBI, €IWHULBI U3MEPEHHS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Counuize.

buonorus:  ¢orocunTes, apixanue, Ouocdepa, HSKOCHUCTEMa, MHHEpAIbHbIE  yIOOpeHwus,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTHI, IUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, FTOPHbIC MOPOIbI, MOJIE3HBIE UCKOMIAEMbI€, TOTLIMBO,
BOJHBIEPECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IPOI'PAMMBLI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3VYJIBTATBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHS IPOTPaAMMbI OCHOBHOTO OOIIETO OOpa30BaHHUsS JOCTHUTAIOTCS B
xone OOydYeHHs XUMUU B EIWHCTBE Y4EOHOW W BOCHUTATEIBHOW JESITEILHOCTH B COOTBETCTBUU C
TPaTUIIMOHHBIMU POCCUUCKUMH COLMOKYIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH, TPUHATHIMU
B O0IIECTBE MPaBHJIAMH U HOpMaMU TOBEICHUS U CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS
U COLMATIM3aLUU 00y4aroIUXCA.

JIMYHOCTHBIE pE3YIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHBHBIX [IEHHOCTHBIX OPUEHTAIMN U PaCIIMPEHUE OMBITA JCATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
4acTu:

1) naTpMoTHYECKOro BOCIIMTAHHUS:

IIEHHOCTHOTO OTHOIIEHHUS K OTE€UYECTBEHHOMY KYJIBTYpHOMY, UCTOPUUYECKOMY M HAyYHOMY HaCJIEIUIO,
MOHMMAHUS 3HAYCHHUS] XMUMHUYECKOW HAayKM B JKM3HHM COBPEMEHHOTO OOIIeCTBa, CIMOCOOHOCTH BIAACTh
JIOCTOBEPHOU MH(OpMAIE O MEePeaOBBIX AOCTIKEHUAX U OTKPBITUAX MUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAaHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U 0OIIECTBA;

2) TPaKAAHCKOT0 BOCTIMTAHUS

MPEACTABIICHUS] O COIMAIBHBIX HOPMAax M TPABHJIAX MEXJIMYHOCTHBIX OTHOIICHUM B KOJIJIEKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, Y4eOHOUCCIEI0BATEIbCKON, TBOPUECKON U
IPYTUX BUAAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM ACSITEIHHOCTH MPH BBHITIOTHEHUHU
y4eOHBIX, TI03HABATEIbHBIX 3a/1a4, BBIIOJIHCHUH XUMHUYECKHX OJKCIIEPUMEHTOB, CO3JaHUH YYeOHBIX
MPOEKTOB, CTPEMJICHHSI K B3aWMOTIOHMMAHHUIO W B3aHMOITOMOIIM B MPOIECCE ITOM y4eOHOU NeATEeTbHOCTH,
TOTOBHOCTH OIICHHMBAaTh CBOE TMOBEJACHUE M TIOCTYNMKH CBOHMX TOBApHIINECH C TO3WIMKM HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHUI IO CTYIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHUS:

MHPOBO33PEHUECKUE TIPEJICTABICHUS O BEIIECTBE M XUMUYECKOM pEeaKIUu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIIAIOIIME OCHOBY JUISI TOHMMAHHMS CYIIHOCTH HAy4dHOU
KapTUHbl MHUpA, NpPEACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTUS MPUPOJBI, B3aHMMOCBS3SIX
YyeJoBeKa C MPUPOJHON CPENOid, O POJIM XMMUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

M03HAaBaTeNIbHbIE MOTHUBBI, HAIIPABJICHHbIEC HA MOJYyYEHHE HOBBIX 3HAHUN 110 XUMUHU, HEOOXOAUMBIE IS
00BsICHEHHsST HAOMIOAAEMBIX TMPOIECCOB M SIBJICHUH, MO3HABATEIbHOM, MH(POPMAIIMOHHON W UYHUTATEIIbCKOU
KyJIbTypbl, B TOM YHCJE HABBIKOB CaMOCTOSITEIbHOW paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPaTypOu, JOCTYIMHBIMU TEXHUYECKUMHU CPEICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOy4eHHI0 U T[O03HAHHUIO, JHOOO3HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM00OOpa30BaHUIO, MPOEKTHOW M  HCCIEA0BAaTENbCKOW JAEATEIbHOCTH, K OCO3HaHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHS 00y4eHUS B JalbHEHIIIEM;

4) popMupoBaHus KyJIbTYPhI 310POBbSI:

OCO3HAaHHUE LIEHHOCTHU >KU3HHU, OTBETCTBEHHOIO OTHOIIEHHMS K CBOEMY 3[0POBbIO, YCTAHOBKM Ha
3M0pOBBI 00pa3 JKU3HH, OCO3HAHUE TNOCIEACTBUA M HENPHUATHE BPEIHBIX NPUBBIYEK (YHOTpEOICHHS
QJIKOTOJISI, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOIIIOCHUS MpaBUil O0€30MaCHOCTH MpU OOpaIleHuH C
XMMHYECKUMHU BEIIECTBAMU B OBITY U peajbHOM KHU3HU;

5) Tpy10BOro BOCIIMTAHUS:

UHTEpEC K MPAKTHYECKOMY HM3Y4YeHHIO MPOQeccHil U Tpyaa pa3IMyHOTO POAa, YBaXEHHE K TPYLy U
pe3yapTaraM TPYIOBOM AESATEIbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHHUSI PEAMETHBIX 3HAHUI 110 XMMUH,
OCO3HAHHBIN BHIOOP WHAMBHUIYaTbHOM TPACKTOPUU MPOJOHKEHUS 00pa3oBaHUs C y4ETOM IJMYHOCTHBIX
UHTEPECOB U CINOCOOHOCTM K XHUMHUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM
npodeccUOHANbHON AEATEIbHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHUW, TOTOBHOCTH aJalTHUPOBATHCS B
poheccHoHaIbHON Cpee;

6) K0JIOrHY€eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH I1eeco00pa3Hoe OTHOIIEHUE K MPHUPOJIe KaK MCTOYHUKY >KM3HU Ha 3emiie, OCHOBE e&
CYIIECTBOBAHMsI, TOHUMAHHE IIEHHOCTH 3JI0pOBOrO U Oe3omacHOro obpa3a »KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY H TICUXUYECKOMY 3[I0OPOBBIO, 0CO3HAHUE LIEHHOCTH COOMIONCHHS
mpaBmI 0€30MaCHOTO MOBEIEHUS MIPH padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBHIO
M KU3HH JTIONIEH;



CIOCOOHOCTH TPHUMEHSATh 3HAHUS, IOJydaeMble NpPU H3YUYCHHUH XUMHH, ISl DPELICHUs 3ajad,
CBA3aHHBIX C OKPYXKAIOIIEH IPUPOJHOM CPENOM, U1 IOBBIIICHHUS YPOBHS DKOJIOTMYECKOM KYIBTYpBI,
OCO3HaHUS TNIOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJeM M MyTell MX PelIeHHs MOCPEICTBOM METOIOB
XMMUH, SKOJIOTHYECKOIO MBIIUICHHS], YMEHUs PyKOBOJCTBOBATbCS UM B IIO3HABATEIIbHOW, KOMMYHUKATUBHOU
U COLIMAIbHOM IPAKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMETHBIX PE3y/IbTAaTOB BBIJAEISAIOT 3HaUUMBbIE JUIsl (OPMUPOBAHUS MUPOBO33PEHUS
oOmieHaydyHble TOHATHS (3aKOH, TEOpHs, NMPUHIMII, TUNOTE3a, (PaKT, cucrema, Mpouecc, SKCIEPHUMEHT |
JPYyTroe€.), KOTOpbIE HCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETAaX U MO3BOJISAIOT Ha OCHOBE
3HaHUH W3 JTUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHWE O LEIOCTHOM HAayYHOW KapTHHE MHUpa, U
YHUBEpCaJbHblE y4yeOHble JEHCTBUS (IIO3HABATEIbHbIE, KOMMYHUKAaTHUBHBIE, PErYISTUBHBIE), KOTOpbIE
obecrieunBaOT (POPMUPOBAHHE TOTOBHOCTH K CAaMOCTOSTEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOH e TeILHOCTH.

Ilo3naBaTenbHbIE YHMBePcAJIbHbIE YUeOHbIe JelicTBUS

ba3oBble jiornyeckue AeicTBUA:

YMEHUS HUCIIOIB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS IIPU OCBOCHHWM 3HAHUM: PACKPBIBaTh CMBICI
XUMHMUYECKUX TOHSATHH (BBLAEIATh UX XapaKTEpHblE MPU3HAKM, YCTAHABIMBAaTh B3aUMOCBS3b C JPYTUMU
MOHATHUSIMHU ), UCIIOJIb30BaTh NOHSTUSA /17151 0OBSICHEHUSI OTAEIbHBIX (DAKTOB U SIBIIEHUM, BEIOWpAaTh OCHOBAHUS
U KpUTEPUH IS KJIACCU(PUKAIIMN XUMUYECKUX BEIIECTB U XMMHUECKHUX PEaKIMi, yCTaHABIMBaTh MPUYMHHO -
CIIEZICTBEHHbIE CBSA3M MEXKIY OObEKTaMHM M3YYEHHs, CTPOUTH JIOTUYECKHE DPACCYXKACHUSA (UHIYKTUBHBIE,
JeTyKTUBHBIE, [0 aHAJIOTUH), AETaTh BHIBOJIbI U 3aKIIIOUECHHUS;

YyMEHHE TPUMEHATh B TIpollecce TO3HAHMS TOHATUSA (MpeIMETHble M METalpeAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEH, UCIIONb3YEMbIE B XUMHHU, MIPEOOPa30BbIBAaTh IIUPOKO MPHUMEHSIEMbIE B
XUMHHM MOJIEJIbHBIE MPEACTABIECHUS — XMMHMUYECKMHM 3HAK (CHMBOJI 3JIEMEHTa), XuMudeckas dopmyna
ypaBHEHHE XHMHUYECKOM peakuuu — MpU pelleHuH Yy4eOHO-TIO3HaBaTelIbHBIX 3a/ad, C Y4ETOM OTHX
MO/JIEJIbHBIX NPEACTABICHUN BBISBIIATh M XapaKT€PU30BATh CYLIECTBEHHbIE IPU3HAKN U3y4aeMbIX 0OBEKTOB —
XMMUYECKMX BEHIECTB M XUMHUYECKUX pEaKklUil, BBIABIATE OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-
CIIEZICTBCHHBIE CBSI3M U IPOTUBOPEUUS B U3y4aeMBbIX IIPOLIECCAX U SBICHHUAX.

Ba3soBrble uccienoBaTe/IbCKHe JeHCTBHUSA !

YMEHHE MCIOJIb30BaTh IOCTABICHHBIE BOIPOCHI B KAaueCTBE MHCTPYMEHTA IO3HAHMSA, a TaKXKEe B
KaueCTBE OCHOBBI U151 (JOPMUPOBAHMSI THIIOTE3bI 110 POBEPKE MPABUIBHOCTHU BBICKa3bIBAEMBIX CYXIECHUM;

IpUOOPETEHNE ONBITA M0 INIAHMPOBAHUIO, OPraHU3aALUHU U TPOBEICHUIO YIEHUYECKHUX 3KCIIEPUMEHTOB,
yMeHHMe HalOIIogaTh 3a XOJIOM IPOIecca, CaMOCTOATENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (hopMyIupoBaTh
0000IIeHNsT U BBIBOJBI IO pe3ylbTaraM MPOBEAEHHOIO OIbITA, WCCIEAOBAaHMS, COCTaBIATH OTUYET O
IIpOJIeIaHHON paboTe.

Pa6ora ¢ nundopmanueii:

yMEHHE BbIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIMIO pa3IMyYHBIX BUJIOB U (hopm
IIPEACTABICHUSA, IOIYy4aeMyl0 W3 pa3HbIX HMCTOYHUKOB (HAy4HO-NOMYJSIpHAs JIMTepaTypa XHUMHUYECKOTO
COJIEp)KaHus, CIPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KPUTUYECKHU OLIEHHWBATh IPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHATh pa3jIMyHble METOJbl W 3alpochl MpH MOMCKE U 0TOOpe HH(pOpMalUU U
COOTBETCTBYIOIIMX [JAaHHBIX, HEOOXOAMMBIX /I BBIMOJHEHUs Y4eOHBIX M IO3HABATENBHBIX 3a]ad
ONnpeNesiEHHOr0  Tuma, npuoOpeTeHHe ombiTa B 00JacTH  MCMOJB30BaHHUA  MH(POPMAIMOHHO-
KOMMYHMKAaTHBHBIX TEXHOJIOTUI, OBIAJIEHUE KYIBTYpOH aKTHBHOI'O MCIOJIb30BAHMS PA3IUYHBIX NOUCKOBBIX
CHCTEM, CAMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO (OPMY NpeCcTaBIeHHUsI MH(pOpMAIMK U WILTFOCTPUPOBATh
peliaemMble 3a/ayd  HECIOXKHBIMHU CXeMaMH, JAMarpaMMamM, JpyrumMu Qopmamu rpadukd M HX
KOMOUHAIIUSMH,

yMEHHE HCMOJIb30BaTh U aHAIM3MPOBATh B Mpoliecce Yy4eOHON M HMCCIEOBAaTENbCKON JESTEIbHOCTH
MHOGOPMALIMIO O BIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3MHCTBA M TpaHCHOpPTa Ha COCTOSIHUE
OKpYXKarolen IpUpOIHON Cpebl.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIC JCHCTBHUA:

YMEHHUs 3a/1aBaTh BOIPOCH! (B X0oj€ Auajnora v (WiIM) TUCKYCCHM) O CYIIECTBY 00CYXIaeMOW TEMBI,
(bopMyIHpOBaTh CBOU MPEIT0KEHUS OTHOCUTEIHHO BBIITOJHEHNS MPEATIOKESHHON 3a1a4H;

YMEHHUSl NPEACTAaBIATH IOJYyYEHHBIE PpE3YIbTaThbl I103HABATEIBHON JEATEIBHOCTH B YCTHBIX U
IIUCBMEHHBIX TEKCTaX; JejaTb IPE3EHTALUI0 PE3YIbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO SKCIEPHUMEHTA
(;1abopaTopHOTO OMBITA, TA00PATOPHOI PabOTHI 1O MCCIIEI0BAHUIO CBOMCTB BEIIECTB, y4E€OHOTO IPOEKTa);



yMEHHUsI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IIO3HABaTEIbHOH W
MCCIIEIOBATENIbCKONW JEATEIIBHOCTH TPU PEIICHUHM BO3HUKAIOMIMX IPOOJeM Ha OCHOBE yuéra oOmmx
MHTEPECOB M COMIACOBAHUS MO3UIUN (00CYKIEHUs, 0OMEH MHEHHUSMH, «MO3TOBBIE HITYPMbD», KOOPIHHALIUS
COBMECTHBIX JIEMCTBUI1, ONIPEAEIEHUE KPUTEPUEB IO OLICHKE KAaYeCTBA BBIIIOJHEHHON padOThI U Ipyrue).

PerynsiTuBHBIC yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHUSA:

YMEHHUE CaMOCTOSATENbHO ONPEAEHATh LEJIU  JESITEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIMPOBaTh U IpU HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTb, BbIOMpaTh Haubosiee
3¢ peKTuBHBIE CIOCOOBI pelIeHus] y4eOHBIX M TO3HABaTEIbHBIX 3a/1a4, CAMOCTOSITEJIBbHO COCTABISTH HIIU
KOPPEKTUPOBAaTh IPEIUIOKEHHBINM QJITOPUTM JEHCTBUM NPHU BBINOJIHEHUM 33JaHUA C Y4ETOM IOIy4YECHMS
HOBBIX 3HAHUHN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKLUAX, OLEHUBATb COOTBETCTBUE MOIYYEHHOIO
pe3ynbTara 3asBICHHOM I€JIM, YMEHHUE HCIOJb30BaThb U AHAIM3UPOBATh KOHTEKCTbI, IpeJlaracéMble B
YCIOBHHM 3aJJaHUI.

HNPEAMETHBIE PE3VYJIBTATbBI

B cocTaBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHIO 0053aTENbHOTO COJIEp’KaHUs, YCTAaHOBJIEHHOTO
JTaHHOM (enepanbHON paboyell MporpaMMOM, BBIIETSIOT: OCBOCHHBIE OOYJarONIUMUCS HAay4dHbIC 3HAHUS,
YMEHHUS U CIIOCOObI IeHCTBUH, crienuduueckue i npeaMeTHoN oomacti « XUMUs», BUIbI JESITEIbHOCTH 110
MIOJIyYEHUIO0 HOBOTO 3HAHMSI, €r0 MHTEPIPETAIH, IPe0OpPa30BaHUIO U IPUMEHEHHUIO B Pa3IMYHbIX YUYEOHBIX
Y HOBBIX CUTYaIIHSIX.

K xoHmy oOydenust B 8 kJjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTb
c(hOpPMUPOBAHHOCTH Y OOY4aIOIIUXCS YMEHUMN:

® PaCKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSITHI: aTroM, MOJEKYyla, XMUMHUYECKHH 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEIIbHAs aTOMHasi U MOJIEKYIIsIpHasi Macca, KOJIMYECTBO BEIIEeCTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JI1 XMMHYECKOTO 3J€MEHTa B COEIWHEHUHU, MOJSPHBIA OO0BbEM, OKCHJ, KHCIOTa,
OCHOBaHHE, COJIb, DJIEKTPOOTPULIATENILHOCTh, CTENEeHb OKUCICHHS, XHMHYECKas peakius,
KJIacCU(UKAIMSA pEeaKuil: peaklUud COEIWHEHUs, PEaKIUH pPa3JIoKEHHs, PEeaKIHH 3aMelIeHHUs,
peakuu oOMeHa, 3K30- W SHJIOTEPMHUCCKUE PEaKIuH, TeIUIOBOHM (D(EKT peakmuu, sapo aToma,
ANIEKTPOHHBIN CJIOW aToMma, aTOMHAas OpOMTalb, Paguyc aroMa, XMMHYEcKas CBs3b, MOJSIpHAs U
HEMnoJIsIpHasi KOBaJEHTHAasl CBS3b, MOHHAs CBsI3b, MOH, KaTWOH, aHHOH, PacTBOp, MaccoBas IO
BeIlleCTBa (MPOIICHTHAs KOHIICHTPAIIKS) B paCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IMOHATHI M NPUMEHATH 3TU MOHATHS IpU
OTIMCAHMUU BEIIECTB U UX MPEBpaIlCHU;

® JICTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBieHHUS (OpMyN BEIIECTB U YypaBHEHUU
XUMHYECKUX PEaKIIHii;

® ONpe/eNsATh BaJECHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEeHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUAX, MPHUHAUICKHOCTh BEIIECTB K OIpPENeIEHHOMY KIaccy
coenuHeHU 1o GopmynaMm, BUJ XMMHUYECKOW CBs3M (KOBaJEHTHAs M MOHHAs) B HEOPraHMUYECKUX
COC/IMHEHUSX;

e packpeiBaTh cMbici [lepuoanueckoro 3axoHa J[. M. MenzgeneeBa: AeMOHCTPHpPOBAaTh MMOHUMAaHHE
MEePUOANYECKOM 3aBUCHMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT UX TOJOXKEHUS B
[leproanueckoil cucteme, 3aKOHOB COXpPaHEHHsI MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4Y€HHUS, 3aK0Ha ABOTaIpo;

® OMKCHIBATh W XapakTepu3oBarh TabauuHyro Qopmy Ilepuonuyeckoit cHUCTEMbl XHUMHYECKHX
AIIEMEHTOB: pa3jNyaTh MOHATHS «IaBHas noAarpynna (A-rpymma)» u «mobounas noarpynna (b-
TpyIa)y», Maible U OOJbLINE NEePUO/Ibl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B TaONuIe
«Ilepnognueckas cucreMa xumuueckux onmeMmeHtoB JI. M. MenneneeBa» ¢ 4UCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi] si/ipa, ol1iee Yucio
9NIEKTPOHOB U PACIIPENETICHHUE UX 10 AIEKTPOHHBIM CIIOSM);

® KJIacCCU(PUIMPOBATh XUMHUECKUE AIIEMEHThI, HEOPraHMUECKUe BEIIEeCTBA, XUMHUUECKUE pPeakuuu (1o
YHCITYy M COCTaBy YYacCTBYIOIIMX B pEaKIUH BEUIECTB, MO TEIMIOBOMY 3(pdeKTy);

® XapakTepu30BaTh (OMHUCHIBaTh) OOLIME XWMHUYECKHE CBOWCTBA BEILIECTB pPAa3IMYHBIX KIIACCOB,
MOATBEPKJasi OMUCAHUE MPUMEPAMHU MOJIEKYJSPHBIX YPAaBHEHHMU COOTBETCTBYIOUIUX XUMHUYECKHUX
peaKLuii;

® [IPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTU
MPOTEKaHUsI XUMUYECKUX MPEBPAILCHUI B pa3INUHBIX YCIOBUSIX;



® BBIUMCIIATh OTHOCHUTEIBHYIO MOJEKYIIPHYI0O U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XMMHYECKOTO 3JeMEHTa M0 (opMylne COeIMHEeHHs, MAcCOBYIO JOJNIO BEIIECTBA B PacTBOPE,
IIPOBOJUTE PACUETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUu;

® [IPUMEHATH OCHOBHBIE OIEPALUU MBICIUTEIBHON AEATEIBHOCTH — AHAJIW3 U CUHTE3, CPAaBHEHHE,
000011eHne, CHCTEMaTu3aluio, KiacCu(UKaIMio, BRISBICHHE MPUYUHHO-CICICTBEHHBIX CBSA3EH —
JUIS U3Yy4EHUS CBOWCTB BEIIECTB M XUMHUYECKMX pEaKLUUl, €CTECTBEHHO-HAy4HbIE METO/Ibl
MO3HAHUS — HAOIIOICHNE, M3MEPEHNE, MOISIIMPOBAaHHE, IKCIIEPUMEHT (peasbHBI M MBICTICHHBIH );

e CJIeZIOBATh IIPAaBHJIaM OJIb30BaHUS XUMUYECKON NOCYA0H U 1a00paTOpHBIM 000PYI0BaHUEM, a TAKKE
IpaBuwjiaM OOpalleHHs C BEIIECTBAMM B COOTBETCTBUM C HUHCTPYKIHUSMHU IO BBIIIOJHEHHUIO
71a00paTOPHBIX XWMHUYECKHX OIBITOB MO TONYYEHHIO M COOMpaHHMIO Ta3000pa3HBIX BEIIECTB
(BomOpoJla M KHUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C ONPEACIEHHOM MaccoBOW joiei
pacTBOPEHHOIO BEIECTBA, IUIAHUPOBaTb M IMPOBOJUTH XUMUYECKHME OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOINBIO HWHIMKATOPOB  (JaKMyc,
¢beHondTanenH, METUIOPaHK U IpYTHe).

K xonmy oOyuenus B 9 kJiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(hOpPMUPOBAHHOCTH Y O0Y4aIOIIUXCS YMEHUM:

® PaCKphIBaTh CMBICII OCHOBHBIX XMMHUYECKMX MOHSATHI: XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTD,
CTENEeHb OKUCIICHUS, XUMUYECKasl peaKklus, XUMUUECKasl CBSI3b, TEINIOBOU 3PPEKT peakuu, MoJib,
MOJIIpHBIA 00BEM, PacTBOpP, ANIEKTPOJUTHI, HEIEKTPOIMTHI, NEKTPOJIUTUYECKAs] JUCCOLMALINS,
peakluMyd MOHHOTO OOMEHa, KaTalu3arop, XMMHUYECKOe paBHOBecHue, oOpaTuMble U HEOOpaTUMBbIE
peaklnu, OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, OKUCIUTEINb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJIEHHE, aJUIOTPOIHUs, aM(POTEPHOCTb, XMMHUYECKas CBs3b (KOBaJE€HTHas, HOHHaf,
MeTaJlInyecKas), KpUcTaJuInuecKas pemérka, Koppo3usi METaJlJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKON
peakiuu, npeaenbHo qonyctuMas konneHtpanus /1K Bemecrtsa;

® WULTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKHX IMOHATHUM W IPUMEHATH OTH NOHATHS IPU
OTMCAHHUH BEUIECTB U UX MPEBPAILCHUN;

® 1ICII0JIb30BaTh XMMHYECKYIO CHMBOJIMKY JUISI COCTaBlIE€HUS (OpMYT BEUIECTB M ypaBHEHUH
XUMHUUYECKUX PEAKIU;

® OINIPENEIATh BAJICHTHOCTD U CTENICHb OKMCICHUS XUMUYECKUX IEMEHTOB B COCIUHEHUSX PA3IIMYHOTO
COCTaBa, NMPHHAUICKHOCTh BELIECTB K ONPENENIEHHOMY KJaccy COCIUHEHHH IO (opMyinaM, BUA
XUMUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METAJUIMYecKas) B HEOPraHWYECKHX COCIUHEHUSX,
3apsi/l MOHA MO XMMMYECKOM (opMyre, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPIaHUYECKUX
COCIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpeiBath cMbIci [lepuonuueckoro 3akona [I. M. MeHnpgeneeBa UM JEMOHCTPUPOBATh €TI0
IIOHMMaHME: OIUCHIBATh M XapaKTepu3oBarTh TaOauuHyro ¢opmy Ilepuonuueckoir cucrembl
XUMUYECKHX 3JEMEHTOB: pa3inyarh MOHATHUS «IaBHas noiarpymnna (A-rpymnma)» u «moOoyHast
noarpynna (b-rpynma)», Mansle u OonblIMe NEpUOJbl, COOTHOCHTh OOO3HAUEHMsI, KOTOpbIE
UMEIOTCS B IEPHOAMYECKOM Tabnuie, ¢ 4YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sipa, oOI1ee YUCIO0 IEKTPOHOB U PACHPEAEICHNUE UX 110
ANEKTPOHHBIM CJIOSIM), OOBSICHATH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB JIEMEHTOB U UX
COCIMHEHUH B IIpefieax MaJIbIX IEPUOOB U ITIABHBIX MOATPYIII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

® KJIaCCU(PULIHUPOBATh XUMHUECKUE AIIEMEHThI, HEOPraHMUECKUe BEIIEeCTBA, XUMUUECKUE Peakuuu (1o
YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKLUHU BEILECTB, MO TEIIOBOMY 3(PQEKTy, M0 H3MEHEHUIO
CTEIEHEH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB);

® XapakTepu30BaTh (OMUCHIBaTh) OOIIMEe W cHenudUYecKkue XUMHUYECKHE CBOWMCTBA MPOCTHIX U
CIIOKHBIX BEILIECTB, MOATBEPXKIAsl ONHUCAHUE NMPUMEpPAaMHU MOJEKYISIPHBIX U MOHHBIX YPAaBHEHMMU
COOTBETCTBYIOLIUX XUMHUECKHUX PEAKIUM;

® COCTABJIATh YPAaBHEHHs DJIEKTPOJIUTHUECKOM IUCCOLMALMM KUCJIOT, LIEJIOYEd M COJIEH, MOJHbIE U
COKpAIll€HHbIE YpaBHEHHs peakiuil MOHHOTO OOMEHa, ypaBHEHHUS peakLui, MOATBEPKIAOIIHUX
CYIIECTBOBaHHE F€HETUUYECKON CBA3HM MEXAY BEIIECTBAMHU PAa3IMUHBIX KJIACCOB;

® PaCKpBIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHUNA IOCPEICTBOM COCTABICHHUS
ANIEKTPOHHOTO OajlaHCa 3THX peakLui;

® [IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOXKHOCTH IPOTEKAHUS
XMMHMUYECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBUIX;



® BBIUMCIISATh OTHOCHUTEIBHYIO MOJIEKYISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO [OJIIO
XMMHYECKOTO 3JeMEHTa M0 (opMylne COeIMHEeHHs, MAcCOBYIO JOJNIO BEIIECTBA B PacTBOPE,
IIPOBOJUTE PACUETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUu;

e coOMIOaTh MpaBwiia MOJIb30BAHUS XUMUYECKOM MOCYIOH M 1ab0paTopHBIM 000pYIOBaHHEM, a TAKKE
npaBuja OOpamieHHs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKLHUSMHU TII0 BBITIOJIHEHUIO
71a00paTOPHBIX XWMHUYECKHUX OIBITOB MO TMOJYYCHHIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yIJIEKUCIIOTO ra3a);

® [IPOBOJIUTh PEAKIMH, MMOATBEP)KIAIOIINE KAYECTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh
OTBITHBIM TYTEM XJIOpPUA-, OpOMHI-, WOIUA-, KapOoHaT-, ¢ocdar-, cuImkar-, cyiabdar-,
TUIPOKCHU/I-MOHBI, KATUOHBI aMMOHHS U MOHBI M3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

® [IPUMEHATh OCHOBHBIE OIEPALIUU MBICIUTEIBHON JEATENIbHOCTH — aHAJIW3 U CUHTE3, CPaBHEHHUE,
00001IeHne, CHCTEMaTU3aluIo, BBISIBICHHE NPUYMHHO-CICACTBEHHBIX CBSI3€H — Ui W3YYEHUS
CBOMCTB BELIECTB U XUMHUYECKUX pEaKluid, €CTeCTBEHHO-HAayYHblE METO/bl IO3HAHUS —
HaOIIoIeHne, U3MEPEHNE, MOETMPOBAaHNE, SKCIIEPUMEHT (pealbHbIN U MBICIICHHBIH).

Jlna odyuarowuxca ¢ OB3 adanmayusn 0annoi npozpammot RPOUCXO0Um CLEOYIOUUM 00PA3OM:

® OpraHu3aIys mpoiecca 00ydeHUsI C YIeTOM Crien(PUKN yCBOCHUS 3HAHHM, YMEHHI U HAaBBIKOB
obyuatomumucs ¢ 3I1P ¢ yaerom Temria yaeGHO# paboTh! ("'MOIaroBoM» MpeIbsIBICHUN MaTepuara,
J03UPOBAHHON TIOMOIIH B3POCIIOTO, HCIIOIBF30BAHNH CIICIIUABHBIX METOJIOB, IIPHEMOB M CPEIICTB,
CIIOCOOCTBYIOIINX KaK 00IIEMY Pa3BUTHIO OOYJaIOMIETOCS, TaK M KOMIICHCAIINN HHIMBHIYaTbHBIX
HE/I0CTaTKOB Pa3BUTHA);

e oO0ecrieuenne HHIUBUAYAJIBHOTO TEMIIA O6yquI/I${ " IMMPOABUKCHUA B 06p330BaTeJ'IBHOM
MPOCTPAHCTBE I Pa3HBIX Kareropuii ooydatommuxcs ¢ 311P;

e o0ecrieyeHre HEMPEPHIBHOTO KOHTPOJIS 32 CTAaHOBJIEHHEM y4eOHO-IT03HABATEIILHOM JAESITEIIbHOCTH
obyuatomerocs ¢ 3I1P, mpomomxkaromerocst 10 10CTHKEHUS YPOBHSI, TIO3BOJISIONIETO CIIPABIISATHCS C
y4eOHBIMHU 3aJaHUSIMU CaMOCTOSITEIIBHO.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonnuecTBo yacoB
Ne JJ1eKTpoHHBIE (HU(PPOBLIE) 00pa3oBaTeIbHbIE
HaunmeHoBaHUeE pa31ejioB H TEM MPOrpaMMbI KoHTpoabHbIE IIpaKkTHYeCKH
n/n Bcero pecypchl
padoTsI e padoThI
Paznen 1. llepBonavyanbHble XUMUYECKHE MOHSITHS
X _
1.1 VML 7 BaHas 007IACTS CCTCCTBOSHANMS 1 6 3 Bu6muoreka 1IOK https://m.edsoo.ru/7f41837¢
MPAKTUYECKON JEATENLHOCTH YETOBEKA
1.2 BeriecTBa M XMMHUYECKHE PEAKIINT 17 1 Bbubmunoreka IHOK https://m.edsoo.ru/7f41837c
HWroro o pasaerny 23
Paszen 2. Baskneifimue npeacTaBuTe/IM HEOPraHMYECKUX BEIIECTB
2.1 Bosznyx. Kucimopos. [Tousitue 06 okcuaax 4 bubanoreka LIOK https://m.edsoo.ru/7f41837¢
2.2 Bomopon.IToHsTre 0 KHCIOTaX U COMSIX 1 Bubnuoreka [TOK https://m.edsoo.ru/7f41837¢
2.3 Bopna. PactBopsl. [TonsiTre 06 0CHOBaHMAX 1 1 bubanoreka LIOK https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIC KJIACChI HCOPTAHUYECKHMX COCMHHCHH T 17 1 1 Bbub6muoreka IHOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 29

Paznen 3. Ilepuonnyeckuii 3axoH u Ilepuoanyeckas cucreMa xXumuyeckux 31emenToB Jl. . MenaeneeBa. CTpoeHue aTOMOB.

BOCCTAaHOBHUTEJbHbIC PeaKIIMH

Xumuueckasi cBi3b. OKHCJIUTEIBLHO-

IIepnoanueckuii 3akoH u Ilepuoguueckas cucrema

3.1 xumudeckux snementoB JI. M. Menneneesa. Ctpoenue 5 bubmuorexa IIOK https://m.edsoo.ru/7f41837¢
aToma
3.2 Xumuueckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE . 1 BuGmorexa 1IOK https://m.edsoo.ru/7f41837¢
peakuuu
HWrtoro mo pasmerny 10 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMmst 6 bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 10 [TPOI'PAMME 68 4 5
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9 KJIACC

KonnyecTBo 9acoB

Ne JJ1eKTpoHHBIE (HU(PPOBLIE) 00pa3oBaTeIbHBIE
HaumenoBanue pa3iesioB U TeM IPOrpaMMbl KouTponbhbie IMpakTHyecKn
n/n Bcero pecypchl
padoTsI ¢ paloThI
Pazgen 1. BemecTBo u XMMHYeCKHe peaKIUH
I o
1.1 OBTOPCHHE 1 YITYOJICHHE SHAHMIT OCHOBHEIX Pascion 5 1 Bbubmuorexa ITOK https://m.edso00.ru/7f41a636
Kypca 8 kiacca
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHX PEAKIIHi 6 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
. X
1.3 DUCKTPOIHTHICCIAS AHCCOUHALHS. XUMUMCCKHE PeaKiuin 14 1 2 bubnuorexa IIOK https://m.edsoo.ru/7f41a636
B pacTBOpax
HWroro o pasaerny 25
Pa3nes 2. HemeTanibl U UX coeAMHEHMS
*2.0 Obwas xapakmepucmuka HeMemailos. 4 Bubnuoreka [TOK https://m.edsoo.ru/7f41a636
2.1 Obmas xapaxrepueTika xinirieckinx snementos VIIA- 3 1 Bubnuoreka [TOK https://m.edsoo.ru/7f41a636
rpynmsl. I'ajoreHsl
06 VIA-
2.2 HHa Xapamepn,:cmm XUMITICCIIX STIEMCHTOB 5 1 Bubnuoreka 1TOK https://m.edsoo.ru/7f41a636
rpymmsl. Cepa u e€ coeTnHEHHS
06 VA-
2.3 THA% XAPAKTCPHOTIIA XHMMIACCITX SHEMEHTOB 8 1 Bubnuoreka 1TOK https://m.edsoo.ru/7f41a636
rpynisl. A3ot, Gocdop u ux coequHeHHs
2.4 Obmas xapaxrepucTika memecmx onementos [VA- 7 1 1 Bbubmuoreka ITOK https://m.edsoo.ru/7f41a636
TpyMIbL. YIIEPOX U KPEMHHUN U UX COSIUHEHMS
Hroro no pazneny 27
Pasznen 3. MeTajabl M UX COeTMHEHUS
3.1 O0mMe cBOICTBAa METAIIIOB bubmuorexa IIOK https://m.edsoo.ru/7f41a636
3.2 BaxHelmme MeTauibl U UX COSIUHEHUS 1 1 bubmuorexa IIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 11
Pa3gen 4. Xumus U oKkpy:Kaomas cpeia
4.1 Berecta 1 Marepraisl B )KHU3HH YeJIOBEKa 3 butmuorexa LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 2
PesepBHOE Bpemst 2 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Ne
Tema ypoka Bcero
n/n Jdara
Jacos
IlepBoHayabHbIe XMMHYECKHE MOHATHS M 32AKOHBI. 17
1 WHerpykrax mo 1/6. Ilpemmer xmmum. BemectBa u mx cBoiictBa. | 1
MeTo/bl IO3HAHUS B XUMUH.
2 WHerpykraxk mo 1/6. II/p Nel «Ilpmémbr GezomacuHoit paborer ¢ | 1
obopynoBanueM U BemiectBaMu. CTpoeHHE TIIaMeHI»
3 UYucteie BemecTBa 1 cMecH. Bo3ayx u ero cocras. ‘ 1
4 Wuerpyxkrax no 1/6. I1/p Ne2.Ouncrtka nmoBapeHHON COMH. ‘ 1
PacTBOpEIL. ‘ 1
6 WHerpykraxk mo 1/6. II/p Ne3. TlpuroroBnenue pactBopa c¢ |1
onpeneNéHHON MacCOBOM JTOJICH PacTBOPEHHOIO BEIECTBA (CONH).
3HAKOMCTBO C IEPUOTUUECKON CUCTEMOH. 1
7 3HaKW XUMHYECKUX 3JIEMEHTOB.
OtHocuTenbHAs  aTOMHasi  Macca  XMMHYECKHX  JJIEMEHTOB.
BaneHTHOCTS.
ATOMBI, MOJIEKYITBI Y HOHBI. 1
8 3aKOoH IIOCTOSHCTBA COCTaBa BEHIECTB. XWUMHYECKUE (OpMYIbI.
IIpocteie u cnoxubie BemectBa. (Okcuabl. OcHoBaHusl. KuciaoTh.
Comn)
9 CocraBiieHne XUMUYECKUX (OPMYIT OKCHJIOB. ‘ 1
10 CocraBneHne XUMUYECKUX (GOpMYT TUAPOKCHAOB. (OCHOBaHHUS.
Kucnorsl.
11 CocraBiieHHEe XUMUYECKUX (OPMYI COJCH. ‘ 1
Beruncnenns 1nmo  xumuueckuMm  popmynam.  OTHOCHTeNbHas
12 MONEKyNspHass Mmacca. MaccoBasi JOJsi XMMHYECKOrO 3JIEMEHTa B
COEIMHEHUM.
13 Du3nyecKkue U XUMUYECKUE SIBICHUSA. XUMUYECKUE PEAKLIUH. ‘ 1
14 3aKoH COXpaHEHHUSI MacChl BEIECTB. XIUMHUUYECKHE YPAaBHEHUS. ‘ 1
15 Tunsl XUMUYECKHUX pEaKLUM ‘ 1
16 ArtomHO-Monekynspaoe yaenue. O000IEeHNE TEMBI 1
«IlepBoHavaIbHBIE XUMUYIECKUE ITOHSATHS M 3aKOHBD)
17 Konurtponbshast pabora Nel mo teme «llepBoHauanbHble Xumuueckue | 1
TIOHSITUS U 3aKOHBDY
KosnyecTBeHHbIE OTHOIICHUSI B XHMHH. ‘ 6
18 KonuuectBo Bemectsa. Monb. Monsipaast macca. ‘
19 Brruncnenns nmo xumudeckuM QopmynaM. KommdectBo BerecTsa.
MonsipHas Macca.
20 Boruncienus 1o XUMUYECKUM YPaBHEHHUSM. 1
21 3akon ABoraapo. MosipHbIit 00BEM Ta30B. 1
22 OObEMHBIE OTHOIICHNS Ta30B MPH XMMHUYECKHX PEAKIIMIX 1
23 Boruncnenus 1o XUMUYECKUM YPaBHEHHUSM. 1
Kucaopon. Bonopox. 9
24 Kucnopon. Haxoxnenne B mpupone. Ctpoerue. [lomyuerne. [1/o 1
25 CgoiictBa xucnopona. [Ipumenenne kucnopona. [1/o 1
26 Oxonorust. Kpyroeopor kucrnopoza B npupoae. O30H. 1
27 Wucerpyxrax no o/1. [1/p Ned.Ilomydenune u cBoiicTBa KUCIOPOa 1
28 Bonopon. Haxoxnenne B mpupone. Ctpoenue. Ionydenue. 1
29 CBolicTBa ¥ MPUMEHEHUE BOAOPOA. JKOIOTHSI. 1
30 WHerpyxkrax mo 1/6. I1/p Ne5. Iomydyenune Bogopona u uccinenoanue | 1




€ro CBOMCTB

peaKuuii B MOBCETHEBHOM KU3HU.

31 O0606menue Temsl «Kuciaopon. Bogopom» 1
32 KonTponsnas padora Ne2 no reme «Kucnopoa. Bomopom» 1
Baxkueiimue kjacchl HeOPraHUYeCKUX COeTNHEHUH. 20
33 Knaccudukanms HeopraHn4ecKnx BemecTB. ‘ 1
34 OKcupipl, MX COCTaB, KJIAaCCU(PHKAIINS, TTOTydeHHE. ‘ 1
35 CBolicTBa ¥ MPUMEHEHUE OKCHUJIOB. ‘ 1
36 Pemenne ynpaxuenuii no teme «OKCUABD ‘ 1
37 Boma. Haxoxnenwe B mpupome. Crpoenme. Ilomydenue (crmocoObr | 1
OYHCTKHU BOJIBI).
38 CsoiicTBa Bojbl. [IpriMenenue. DKonorus. ‘ 1
39 Pemenne ynpaxuenuii no reme «Boga» ‘ 1
40 Iunpoxenapl. OCHOBaHMS, HX COCTaB, KiIacCH(UKALIMS, TOTyYeHHE. ‘ 1
41 CaoiicTBa U IpUMEHEHNE OCHOBAHUII. ‘ 1
42 Pemenne ynpaxxnenuii no teme «l uapoxcuasl. OCHOBaHUS.» ‘ 1
43 KHCII0TBI, HX COCTAB. ‘ 1
44 Kucnorsl, ux xnaccuduxanys, nonydenue. CBoiicta u npuMeHeHne | 1
KHUCJIIOT.
45 Pemenne ynpaxseHuit no reme «Kucmorsn. ‘ 1
46 Cony, UX COCTaB U KJIacCH(PHUKAITHUSL. ‘ 1
47 Conu, ux mony4yeHue, CBOICTBA U IPUMEHEHHE. ‘ 1
48 Pemienne ynpaxnenuii mo teme «Conu.» ‘ 1
49 I'enernueckas cBA3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHUM. ‘ 1
50 Wucrpykrax no 1/6. I1/p Ne6. Perienne skcriepuMeHTaNbHBIX 3a]1a4. ‘ 1
51 O6o6meHHf: Tembl  «Baxueinme  kimaccel  HeopraHuueckux | 1
COEIMHEHUI»
52 KourponeHast pabora N9§ nmo Tteme «Baxneimme kiaccel | 1
HEOPraHUYECKUX COSIUHEHUID
Ilepuoanyecknii 3aK0H U CTPOEHHE aTOMA. ‘ 5
53 IIepnoanueckuii 3axkon .M. Menneneesa. 1
Ilepnoanueckas cucTeMa XUMHIECKUX 3JIEMEHTOB.
54 Crpoenue atoma. M30Tormsl. ‘ 1
55 Pacripenenenue 351eKTpOHOB IO SHEPTETUUECKUM YPOBHSIM. ‘ 1
56 CocTosiHHE IEKTpOHA B aTOME. ‘ 1
3HavYeHne MepHOINIECKOrO 3aKOHA. ‘ 1
57 Crpoenne BenecTBa. XUMHYECKasl CBA3b. ‘ 5
58 DNEeKTPOOTPULIATENFHOCTh XUMHYECKUX IIEMEHTOB. ‘ 1
59 OCHOBHBIE BHIIBI XUMHYIECKOH CBSI3U. ‘ 1
60 Kpucrammmaeckne  pemérku.  BemectBa — momekymsipHoro u | 1
HEMOJIEKYJISIPHOTO CTPOSHHSI.
61 O600menue Tem «Ileproguaeckuii 3aK0OH U CTPOCHUE aTOMay, 1
«CrpoeHue BemmecTBa. XUMHUIECKast CBSI3bY
62 KonTtponenas pabora Ned mo Ttemam «llepmommdaeckuit 3akoH u | 1
cTpoeHne aroma», «CrpoeHne BemecTBa. XUMHUECKas CBA3bY
O0o0menne u  cucTeMaruzauusi MaTepuana. bbIToBas
XHMHUYecKasi TPAMOTHOCTb.
63 __PemieHye ¥ aHanm3 TecTa 3a Kypc 8 Kiacca 1
1
1
66 [Tpobnema 0Ge30mMacHOTO WCITONB30BAHUS BEIIECTB M XWMHYECKHX 1




TOKCI/I‘IHBIe, TOprOYUC U B3PBIBOOIIACHBIC BCIIECTBA U CMECU BOKPYT

67 1
HAac.

68 O00011eHre U cUcTEMaTH3aldsl 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68




9 KJIACC

Nen/m | Tema ypoka Beero Hdara
IToBTOpEHHE OCHOBHBIX BONPOCOB KYpPCca HEOPraHW4YeCKOH XUMHH 5
VIII knacca

1 Wucerpyxkrax no 1/6. [lepuonmueckwuii 3akoH. [leproandeckas cucrema 1
xumuueckux 3emenToB M. M. Menneneera

2 3aKOHOMep.I.-IOCTI/I B U3MEHEHUH CBOWCTB XMMHUYECKHX JJIEMEHTOB 1
TIEPBBIX TPEX MEPHOIOB

3 Knaccudukauums n HOMEHKIaTypa HEOPIraHUYECKUX BEIECTB 1

4 Busibl XMUMUUECKO CBSI3HM U TUITBI KPUCTAIUIMIECKUX PEIIETOK

5 CraproBas koHTpoibHas pabora Nel mo Teme «IloBTopeHne u 1
yr1yOlleHue 3HaHUH OCHOBHBIX Pa3JeioB Kypca 8 Kiaccay
XuMHYeCKHEe peakuu 20
Knaccudukanms XuMU4ecKuX peakiyii 1o pa3inuHbIM ITPU3HAKaM
OKHCIUTENHHO — BOCCTAHOBHUTEIILHBIE PEAKIIHH.
OKHCIUTENHHO — BOCCTAHOBHUTEINILHBIE PEAKIIHH.

9 CkopocTh  XUMHYECKHX peakiuid. Pacu€rbl mnmo XWMHUECKHM 1
ypaBHEHHSIM, KOTJ1a OJIHO U3 pearipyroNX BEIIECTB JIAHO B U30BITKE.

10 I/IHCprKTaZK no 1/6. I1/p 1 W3yueHue BIUSHUS yCIOBUH MpPOBENEHUS 1
XMMHUYECKOH PeaKIiy Ha € CKOPOCTb.

11 OoOpartumbie peaknuu. [ToHATHE 0 XUMHYECKOM PABHOBECHH. 1

12 CyIIHOCTh JEKTPOTUTHIECKON AUCCOIUAIINH. 1

13 Jlucconuariysi KUCJIOT, OCHOBaHUM, COIEH. 1

14 Crenenb aucconnanyu. CHIbHBIE U ClIA0bIC EKTPOIUTHI. 1

15 Peakin nonHoro oomMeHa. 1

16 Kucnors! kak anekrponutsl. OCHOBaHUS KaK IEKTPOIUTHL 1

17 Tl'unponus comneii. 1

18 Tl'unponus comneii. 1

19 Comnu KaK 3IIeKTPOITUTHI. 1

20 Jl/o «KavyecTBeHHast peakiusi Ha XJIOPHUI-HOH 1

21 J/o «KadectBenHass peakims Ha cynbdar-uon». KadecTBeHHbIE 1
pEaKIMHU HA AaHUOHBI.

22 KauecTBeHHBIE peaKky Ha KaTHOHBI. 1
23 Wucrpykrax no o/T. [1/p 2. Peluenne sKcriepuMeHTANBHBIX 3a/a4 110 1
TeMe «CBOMCTBa KUCTIOT, OCHOBAaHUH U COJIEH KaK IEKTPOIHUTOBY

24 O600mIeHne TeMBI « XUMAYECKHAE PEAKIIAI
25 KonTponpeHas padora Ne 2 o Teme « XUMHYECKHIE PEAKITAN
HeMmeTtanibl U UX coeANHEHUS 27
Onementol-HeMerauiel B [ICXD  JI.M.MenneneeBa. OcoGenHoctn | 1
26 CTPOEHHsSI HMX aToMOB. PacmpocTpaHeHHE >IEMEHTOB-HEMETA/UIOB B
MIPUPOZE, MX TOTYIEHHE.
27 OOme CcBOIMCTBA HEMETAUIOB. B3amMmoneiictBue HeMeTamwioB ¢ | 1
MIPOCTHIMHU BELIECTBAMH.
28 BzanmonelicTBue HeMeTaIoB ¢ MejIodaMi B BOJOM. 1
29 BiaumopelictBre HEMETAIIIOB C KUCJIOTAMU. 1
30 OOm1as xapakTepuCcTHKA 3JIEMEHTOB TIOATPYIIIBHI TeNrs U Qropa. 1
31 XJ10p ¥ €ro coOeUHEHUs!. 1
32 I/IHCTPYKTaiI( no o/t. Il/p 3. «Ilomyuenne constHOM Kucmotel u | 1
n3ydeHue e CBOHCTBY
33 OOmas xapakTepUCTHKA 3JIEMEHTOB MOArpymisl kuciaopoma. Cepa u | 1

e€ COeIUHEHHS.




34 CepHas KHUCIIOTa, €€ CTPOEHUE, TOTyYEHHE. 1
35 CaoiicTBa CEpHON KUCIOTHI. 1
36 Crnenmduyeckne cBOMCTBA U IPUMEHEHHE CEPHOM KUCIIOTHI. 1
37 Wnerpykrax mo 1/6. I1/p 4.Pemenue skcriepuMeHTanbHBIX 3amad mo | 1
teme «Kucnopon u cepay
38 OOmiast XapakTepUCTHKA SJIEMEHTOB IMOATPYIIHBI a3ora. A3orT u ero | 1
COEIMHEHUSI.
39 AMMHaK, ero CTpOEHHE, MOTy4eHHe, CBOHCTBA U IPUMEHEHHE.
40 WHerpykrax no o/1. [Ipaktudeckas padora Ne 5 Tlomyuenne 1
aMMUaKa U OIIBITHI C HHUM.
41 ABOTHast KUCIIOTa, €€ CTPOEHHE, MONTyUYEHHE. 1
42 CBoiicTBa U IPUMEHEHUE a30THON KUCIIOTHI. 1
43 Conu a3otHOM kucnoThl. Conu aMMOHHS. 1
44 Pemenue pacuérHeix 3ama4 o Teme «HaxoxaeHne MaccoBoi 1
(0OBbEMHOI1) 10NH BHIXOA NPOAYKTA PEAKIHN
45 dochop u ero coenuHeHNs1. MUHEpaIbHBIC YIOOPCHUS. 1
46 OOmmas xapakTepucTHKa 3JIEMEHTOB MOATPYIIIBI yriepoaa. YIiepon u
€ro COeTMHEHHSI.
47 Oxkcup yrepona (11). Okeun yrepona (1V). Kpyrosopor yriepona B 1
npupose
48 Hucrpykrax no o/1. [Ipakrudeckas pabora Ne 6 «Ilonyuenne 1
YIJIGKHCIIOTO Ta3a M OMBITHI ¢ HUM. PacnozHaBaHe KapOOHATOBY
Perienre pacu€THBIX 33724 HA BHIYUCICHHE MACCHI I 00bEMa 1
49 NPOJIYKTa PEAKIMH 110 U3BECTHOW Macce Win 00bEMY BellecTBa,
coziepIKaIero MpUMECH.
50 Kpewmnuii u ero coequaenusi. CUInKaTHas IPOMBIIUICHHOCTb. 1
51 O006menue Tembl «Hemerabiy.
52 Koutponbhast pabora Ne 3 no reme «Hemerabiy
MeTaJulbl U UX COeTMHEHUS 11
Onementhi-meTaiuibl B IICXD JI. M. MenpaeneeBa. OcoObeHHOCTH 1
53 CTPOEHHs UX aToMOB.PacrpocTpaHeHne /IeMEeHTOB-METaJJIOB B
TpHUpoLE.
54 IIpocteie BelmecTBa-MeTauIbl, UX NolydeHne. Meramnyprus.
55 O6mue pusnyeckue u XUMIYECKHE CBOHCTBA MIPOCTHIX BEIECTB- 1
METaJJIOB
56 Cmtassl. [IpousBonctso uyryHa. [IponsBonctso cranu. 1
57 Illenounbpie MeTaIbI 1
58 Marnui. llI€nouno3zeMenbHbIe METAILITBI. 1
59 ATOMAHHN U €70 COEINHEHUS 1
60 JKenes3o u ero coeqnMHEHN. 1
61 Hucrpykrax no 1/6. [Ipakruueckas padora Ne 7. Pemenue 1
9KCHEePUMEHTAJIBHBIX 3a]a4 10 TeMe «MeTauisy
62 O0600meHne Marteprana 1o Teme «MeTaTbny 1
63 KonTponenas padora Ne 4 o reme « MeTaTbl ¥ MIX COSTUHECHUS 1
XuMHus U OKpYKawIas cpeaa+peseps 3+2
64 BemniectBa 1 MaTepraisl B )KHU3HA YeJIOBEKa 1
65 Ponb xuMuM B peIIeHUH SKOIOTMIECKIX POOIIeM 1
66 Tokcu4HbIe, TOpIOYHE W B3PHIBOONACHBIE BEIIECTBA W CMECH BOKPYT 1
Hac.
67 O0600mIeHNE U CUCTEMAaTH3aIMs 3HAHUN 1
68 O0600mIeHNE U CUCTEMAaTH3aIMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
1. T E. Pym3utuc, ®@. I. ®enpaman Xumus. § kiacc: yueoOHuk-M.: [Ipocsemenne, 2015.
2. 3agaunuk no xumuu 8 knacc / H.E.Ky3nenosa, A.H.JIéBkun. — «Benrana — I'pady», 2017
rox 128 c.
3. Paoeyxuui A. M. Jlunaxtudeckuit marepuan o xumuu / A. M. Pagenxwuii, B. I1. Topmiko-
Ba. -M.: [Ilpocsemenue, 2012.
4. Xomuenko W.I" "COopHuk 3a/1a4 ¥ ynpaxxHEHUH 10 XUMUHU 1 cpeaHel mKkoibl" M.,

W3na. "Hosasg Boana", 2014.

METOANYECKHUE MATEPHUAJIBI JJI51 YUUTEJISA

1.IToypounsle miansl o yueOHuky I. E. Pynsutuca, @. I. ®enbamana/aBT.-coCT.
M.B.Kus3eBa-Bonrorpan: Yuurens, 2019-319 c.

2. Kysemenko H.E., Epemun B.B., ITonikoB B.A. Havana xumuu (B 2 Tomax). M., 1
®eneparuBHas Kaurotoprosas kommnanus,2005.

3.0.0. MakcuMeHKo - "XuMus il TOCTYMAIKMX B BY3bl U NOAroToBKU K EI'D". 2010

4. KoMIaxkT — IUCKU «XUMHA. & Ki1accy»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://www.chemnet.ru I'azeta «XuMusD» U CAUT U1 YIUTENS «S1 MOy Ha YPOK XUMHID
http://him.1september.ru Eaunas xomrekius LIOP: IpeaqmerHas KoJIeKmus « XUMU
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE SKCTIEPUMEHTHI:
xumust. Komnekiust Poccuniickoro o01eo0pa3oBaTensHOTo nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukbepoBoii

http://www alhimik.ru Bcepoccuiickast ouMmnuaia mKkoJIbHAKOB IO XUMUHU

http://chem.rusolymp.ru Opranudeckast XUMUsL: HIESKTPOHHBIN YUeOHUK ISl CpEHEH



IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: JIEKTPOHHBINA YU4COHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUISIK: XUMHS

http://www.chemistry.ru JluctaHiiioHHAas OJUMIIHAA 110 XUMHHU: TSICKOMMYHHKAITHOHHBIH

00pa3oBaTeIbHBIN MPOEKT.






