PECITYBJIUKA JATECTAH
MKOY «JIEHUHAYJIbCKAS CPEJHSSI OBIIEOBPA30OBATEJIbHAS
IIKOJIA Ne2 MMEHHU IT'EPOSI POCCUMCKOM ®EJIEPAIIAU FOPUSI
CAJIMMXAHOBA» Ceino Jlenunaya KaszoexoBckoro paiiona PJ{

368155 Kasbekosckuiipaiion, c. Jlenunayn, e-mail — hitps://mail.e-dag.rucaiitiukosi -https://sh-leninaulskaya-2-r82.gosweb.gosuslugi.ru
PEKOMEHIOBAHO COTJIACOBAHO YTBEPXIEHO
peIICHHUEM NIETAarOruHIeCKOro 3amecTuTeb JHUPEKTOpa III/IpeKTOp )
coBeTa 7~
>y >
[Iporoxou 1 “/%Z JHaryesa M.H. // % /I‘I.P.3HﬂpO;IHHOBa
ot 28.08.2024 r Nel 28.08.2024 [Tpuka3z 01:29.08.2024 r. Ne 76/1
PABOYAS TIPOT'PAMMA

yueGHoro npeavera U MY , ¢ -Tre

_HavasibHOe ( OCHOBHOE/ cpeaHee) obuiee 0Opa3oBaHue
~(ypoBeHb 00pa3oBaHHs)

BazoBblit (MpohuibHblii /yriyOaeHHbIi) ypoBeHb

CocTaBuTeb(1) MPOrpaMMbl:
17 ; )
].ﬁ/f//[? 28, Uatbe ,/Q/. i

2:

~

3.

4.

5

c. Jlenunayn 2024 roa



IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o XMMHK Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 0OO0pa3oBaTelIbHOM MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a takke Ha OCHOBE (emepanbHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOJaBaHMsl YIeOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @eneparu.

[Iporpamma mo XuMuu [a€T TpPEACTABICHHE O IENsiX, OOmed crparernu oOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOMUXCS CpPEIACTBAMHU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEJIMETHOE COJIEpKaHME, MPeIyCMaTPpUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO TMOCIEeI0BATEIHbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsSI OCHOBHOW 00pa30BaTEIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKE TPEOOBaHUI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IIeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHWE XUMUH CITy)KUT OCHOBOH JIJIsl (JOPMHPOBAHUS MHUPOBO33PEHUS 00YJaAIOIIETOCS, €T
MIPECTAaBICHUI O MaTEPUAIBHOM E€MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOIIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEILECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIeM  YCTOMYMBOTO pPa3BUTUS 4YEJOBEUECTBA — CBIPHEBOH,
SHEPTETUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3/JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allMd BO3MOXHOCTEH sl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBbI IUYHOCTH, €€ 001Iel U GYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHKE MBIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ MX  CAaMOCTOSITEIbHOM  y4eOHON  JESITENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATEIIbHOCTH;

3HaKOMHUT €O CIeUUM(UKON HAydHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKa, ABJSETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IT'PaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPUPOJE, K 4YeOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOYyYEHHUU XMMHUHU 00eCHeyuBaroTCs creuu(uKoil coaep:kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarornyeckd afanTHPOBAaHHBIM OTPaKEHUEM
0a30B0il HAyKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroMMUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATHIA OPraHNn4eCKON XUMHUH.

CtpykTypa cojaepkKaHHs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM



SIIEMEHTE W BEIIECTBE M CUCTEMbI IMOHATHH O XMMHYecKOW peakuuu. OOe 3TU CHCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 110 MNPUHLUIY IOCJIEAOBATEIbHOIO Pa3BUTHS 3HAHWH HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEACTABIEHUN 00 AJIEKTPOJUTUUECKON AUCCOLMAIIMY BELECTB B pPACTBOPAX.

Teopernueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOIYYEHHBIX MU
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY,
BBINOJIHASA (DYHKIMHM OOBSICHEHHMS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPaKTUYECKOT0 MPUMEHEHHUS U TIOJYyYEHUs U3yJaeMbIX BEIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUN NPOUCXOAUT (POpMHUPOBAHHE 3HAHUH OCHOB XMMUYECKON HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OpPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIMX (aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHNI MHMPOBO33PEHUECKOTO XapakTepa, sA3blka HayKd, B
IPUOOLIEHUN K HayYHbIM METO/IaM MO3HAHUsI IPU U3YYEHUH BELIECTB U XUMUYECKUX PEAKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX HIPUMEHEHMH B Y4eOHO-
MI03HABATENBbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBuil 0€3011acHOrO
oOpaleHHs C BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydyeHuUM XMMHMM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
IpUOOpeN Takue 1elu, Kak:

— (hopMupOBaHNE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHHATUIO PELIEHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HM;

— HaIpaBJIEHHOCTh OOy4YeHMsI Ha CUCTEMaTHYecKoe NpuoOIlIeHne oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHu,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOYYaIOIIMMHUCSA OIbITA
pa3sHOOOpa3HON NeSATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLCHMBATH SIBJICHUS OKPYKAIOLIET0 MMpa, UCIOJB3ys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPU H3YYEHUH XHMHH, MPUMEHATh MX IpPH pELIeHUH MpoliieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JA€ATENLHOCTH,

— (hopMupoBaHHe y 00yJarOUIUXCSl TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUs [IEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTHYECKU 11€JeCO00pa3HOro MOBEIACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOErO 3J0POBbsl M OKPYXKAKOLIEH MPUPOIHON
Cpensl;



— pa3BUTHE MOTHUBAIMU K O0OY4EHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOILCYEIOBEYCCKUX LIEHHOCTEW, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

OO1iee 4MCIIO 4acoB, OTBEAEHHBIX Ui U3Yy4CHUS XMMHH Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, coctaBiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIO).



COJAEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/ibHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YeloBeka. XUMUS B cucTemMe HayK. Tena u BemecTBa. dusnueckrue CBONCTBA BEIIECTB. ArperaTrHoe
cocrosiHue BemiecTB. [loHaTrne o MeTrosax nmo3Hanus B xXuMuu. Yuctele BemiecTBa U cmecu. CiocoObl pa3iesieHns cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE dIeMeHThl. CUMBOJIbI XMMHUECKUX 3J1€MEHTOB. [IpocThie U cioxkHbIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE
yU€HHUe.

Xumunyeckass Gopmysna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAsI aTOMHas
Macca. OTHocuTeNbHas MOJIeKyJIsipHast Macca. MaccoBast 10J11 XUMHYECKOTO 3JIEMEHTa B COEIMHEHNUH.

KommuecTtBo BemecrBa. Moisb. MousipHas macca. B3anMocBsI3b KOJIMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €IMHHUIL BemecTBa. PacyéTsl no
dbopMysaM XUMUYECKUX COCAMHEHUH.

Ou3nyecKknue U XUMHUYECKUE SIBICHUS. XUMUYeCcKasi peakius U e€ Mpu3Haku. 3aKOH COXPaHEHUsl MacChl BelecTB. XUMUYECKUE YPAaBHEHUS.
Knaccudukanus xuMuueckux peakiuii (CoeTuHEHuUs, pa3IoKeHUs], 3aMEIIeHHs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYAOH, MpaBujiaMyd paboOTHl B jabopaTopuu U mpuémamu oOpareHus: ¢ 1abopaTOpHBIM 00OpPYIOBaHHUEM,
W3Yy4YeHHE U ONHCcaHue (PU3NYECKHX CBOWCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HaOMoJaeHHe (U3MuecKkux (IUIaBlieHWE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYyNKe, KUIEHHE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (FOpEHUE CBEYH, MPOKAIMBAHHE MEIHOW IPOBOJIOKH,
B3aUMO/ICHCTBUE MeJla C KUCJIOTOW) sIBJCHU, HAOIIOACHHE W ONHMCAHWE MPHU3HAKOB MPOTEKAaHUS XMMHUUYECKUX peakuuil (pas3jiokeHue caxapa,
B3aUMO/ICHICTBUE CEPHOM KHCIOTHI C XJIOpUAOM Oapus, pasnoxxkenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMojeWCTBHE >Keje3a C
pactBopom conu menu (II), m3ydenue cmoco0oOB pazienieHusi CMeceil: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE, BBIMTAPUBAHUE, AWCTUILIALNA,
xpomatorpadus, mpoBeeHNE OYUCTKHU TTOBAPEHHON COJIM, HAOIO/IEHUE U OMHCAHKUE Pe3Y/IbTaTOB MPOBEICHUS OTBITA, MILTIOCTPUPYIONIETO 3aKOH
COXPaHEHHUS MACChI, CO3JaHUE MOJIeTeH MOJIEeKY (IIapOCTEPKHEBBIX).

Baskneiiliue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bozayx — cmech razos. CoctaB Bo3ayxa. Kuciaoposa — aneMeHT u npoctoe BemecTBo. HaxoxkaeHue kuciaopoja B npupoje, Gusnueckue u
XUMuYeckue cBoiictBa (peakuun ropenus). Oxkcuzapl. I[Ilpumenenue kuciopoaa. CrnocoObl TOJTyYeHHMs KHCIOpoJa B JabopaTopuu |
npoMslieHHOCTH. KpyroBopot kucioposa B npupoze. O30H — asioTponHasi MOAU(UKAIUS KUCIOPOa.

TennoBoit 3¢pdexT XxuMuueckoi peakuy, TEPMOXUMHUECKUE YPABHEHUS, 3K30- U SHIOTEPMHUYECKHE peakiMu. TOIUIMBO: Yyroib U METaH.
3arps3HeHue Bo3/lyxa, yCUiIeHne NapHUKoBoro 3¢ddekra, pazpyiieHue 030HOBOTO CIIOSL.



Bonopon — snemeHT u mpocroe BeuiecTBo. HaxoxaeHue Boxopoaa B IpUpoJie, (PU3MUYECKME U XMMUYECKHE CBOWCTBA, MPUMEHEHHE,
crnocoObI oydeHust. KUcnoTel u com.

MonsipHblii 00bEM Ta30B. Pacu€Thl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBoucTBa BoJbl. Bosma kak pactBopurens. PactBopel. HachlmeHHbIe M1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPUMOCTE BELIECTB B
BoJie. MaccoBasi J0Jisl BellecTBa B pacTBOpe. XMMHMUEcKHe cBoMcTBa BoAbl. OcHoBaHMs. Poib pacTBOpPOB B MpUPOJE M B KU3HU YeJIOBEKA.
KpyrosopoT BojbI B Iipupoie. 3arpsi3sHeHHe MPUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOI.

Knaccudpukanuss Heopranmyeckux coenuHeHuil. Oxcuapl. Knaccudukanus oxcuaoB: cojeoOpasyroniue (OCHOBHbBIE, KHCIOTHBIE,
amgoTepHbie) U HecoseoOpasyromue. Homenknarypa okcuos. @uznyeckue 1 XMMUYECKHE CBOMCTBA OKCHIOB. [lomyueHrne okcuaoB.

OcnoBanus. Knaccuduxaius ocHOBaHHI: METOYN M HEPaCTBOpUMBIC OCHOBaHUs. HomeHkiaTypa ocHoBaHui. OU3NYECKUE U XUMUUYECKHE
CBOMCTBA OCHOBaHUU. [losryueHne 0CHOBaHM.

Kucnoter. Knaccudukanus kucnor. Homenknarypa kuciot. @u3nyeckue U XMMUYECKHE CBOMCTBA KHUCJIOT. Psa akTuBHOCTH MeTayuioB H.
H. Bekerona. [lonyueHnue Kucior.

Conu. Homenkiarypa cosieil. duznueckue u XuMuueckue cBoictra cosieid. [lomydenue conen.

I'eneTnyeckas CBA3b MEXKAY KIACCAMU HEOPTaHUYECKUX COEAUHECHUN.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE ONPEEICHUE COAEPKAaHUS KUCIOPOJa B BO3yXe, NOJIydeHHEe, COOMpaHue, Paclio3HABAHUE U N3Y4EHHE CBOMCTB KHCIOPOJa,
HaOJI0/IeHNE B3aMMOJICHCTBHS BELIECTB C KUCJIOPOJOM M YCIOBHUS BO3HHUKHOBEHHUS U IIPEKpalleHHs TopeHus (Mokapa), O3HaKOMJIEHHE C
oOpa3llaMu OKCHIOB M OINUCAaHME MX CBOMCTB, IIOJy4y€HHUE, COOUMpaHUE, DPACHO3HABAHME W M3Y4YEHUE CBOICTB BojopoJa (ropeHue),
B3aMMO/IEHCTBHE Boiopoa ¢ okcuaoM Meau (I1) (Bo3MoOKHO MCHONb30BaHNE BUEOMATEpUAIOB), HAOMIOAEHNE 00pa3LioB BEIECTB KOJIMUecTBOM 1
MOJIb, MCCJIEJOBAaHUE OCOOCHHOCTEH PACTBOPEHMS BELIECTB C Pa3IMYHOM pPacTBOPUMOCTBIO, MPHUIOTOBJIEHUE PACTBOPOB C ONpEACIEHHOMN
MaccoBO#l J0jeil pacTBOPEHHOTO BELIECTBA, B3aMMOJAEHCTBUE BOJAbI C MeTaljaMM (HaTpueM M KajiblieM) (BO3MOXHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEOBaHNE 00pa3L0B HEOPraHUUECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOEHUE U3MEHEHUS] OKPACKU MHIAMKATOPOB B
pacTBOpax KHMCJIOT M IIeJo4el, u3ydeHue B3zaumojeictBus okcuna meau (II) ¢ pacTtBopom cepHOM KHCIOTBI, KUCIOT € METalJlaMM, peakiHii
HEUTpaIU3alliy, I[OJIyYeHUE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO MeTajula JpYyruM H3 pPAacTBOpa COJHM, pELIEHUE
9KCIEPUMEHTAJIBHBIX 3aa4 10 TeMe «BaykHelme Ki1acchl HEOPraHMYECKUX COCIUHEHUI.

Hepuoanvecknii 3akoH u Ilepmonnueckas cucrema xumudeckux 3jaemMeHToB JI. U. MenaeseeBa. Ctpoenne aroMoB. XUMHUYeCKast
cBfA3b. OKHCIANTEIBHO-BOCCTAHOBUTE/IbHBIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKAIIUN XUMHUYECKHX 371eMeHTOB. [IoHsATHE O Tpynnax cXOJHBIX 3JIEMEHTOB (ILIEOYHbIE U IEI0YHO3EMENbHbIE
METaJUIbl, FAJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCH/IBI U TUAPOKCUJIBI.



[Iepnoanueckuit 3akoH. Ilepuonnueckas cucremMa xuMmudeckux 3neMeHToB [l 1. MenneneeBa. KopoTkonepuoHas U AJIMHHOIIEPUOIHAS
¢dopmer [leproanueckoii cuctemMpl xuMmudeckux snemenToB J[. M. Menaeneesa. [leproap! u rpymmbl. @U3HUUECKUI CMBICIT TOPSIIKOBOTO HOMEDA,
HOMEPOB MEPHUOJA U TPYIIILI MIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHBIX sizep. M3oronbl. DnekTponbl. CTpoeHHE JIEKTPOHHBIX 000J04YeK aTOMOB MEpBBIX 20 XMMHUYECKHX
anemeHToB Ilepunomnueckoit cucremsl . M. MengeneeBa. XapakTepuCTUKa XUMHYECKOTO AJIEMEHTA IO €ro MNoJIoKeHHio B llepmogmyeckon
cucteme /1. . Menpeneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajnyca aTOMOB XMMHUYECKHX 3JEMEHTOB, METAINIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO rpynmnaMm u
MIEPUOJAM.

3Hauenue Ilepmoanueckoro 3akoHa W Ileproguyeckoil CHCTEMBI XUMHUYECKHX JJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. .
MeHnneneeB — y4E€HBIA U TPAXKIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (1OJIsipHAst U HEMOJISPHAS) CBSA3b. DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 2JIEMEHTOB. MlOHHas CBS3b.

Crenenp oxucneHnsa. OKHCIUTEIBHO--BOCCTAHOBUTENBHbIE peakuuu. lIpomecchl OKHCIEHHMs W BOCCTaHOBIEHUA. OKUCIUTENN U
BOCCTaHOBHTEJIH.

Xumuueckuit IKcnepumenm:

n3yudeHre 00pa3IoB BEIIECTB METAJUIOB U HEMETAJNIOB, B3aUMOAECHCTBUE IMIPOKCHIA IIMHKA C PACTBOPAMH KHCIIOT U LIEJI0YEH, TPOBEACHUE
OMBITOB, WJUTIOCTPUPYIOIIUX IPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINUi (TOpEHHE, PEeaKIMK Pa3I0KEHUs, COETUHEHNU).

Mesrcnpeomemmnnie ceasu

Peanunzanus MexnpeaMeTHBIX CBA3€H IpU M3YyYEHUH XMMHUH B 8 KJlacce OCYLIECTBISIETCS Yepe3 MCII0JIb30BaHME KaK OOIIMX €CTECTBEHHO -
-HAYYHBIX [TOHATHUM, TaK U NOHATHH, SIBJISIOIIMXCS CUCTEMHBIMU JIJIs1 OTACIIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTO IUKIIA.

OOuire ecTecTBEHHO--HAyYHbIE NOHATHUS: HAy4HBIH (pakT, runoresa, Teopus, 3aKOH, aHAJIM3, CUHTE3, KIaCCU(pHKALMs, NEPUOTUYHOCTb,
HaOJr0/IeHUEe, SKCIIEPUMEHT, MOJICIIMPOBAHKUE, U3MEPEHHE, MOJIEIIb, SIBJICHUE.

®duznka: Marepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHMJ, W30TOIbI, PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUN 3apsf,
BELIECTBO, TJI0, 00BEM, arperaTHOEe COCTOSIHUE BEILECTBA, I'a3, (pr3nyeckre BeTMYUHbI, €MHULBI U3MEPEHUs, KOCMOC, IIaHeThl, 3BE3/1bl, COJHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TTOJIE3HbIE HCKOTIAEMBbIE, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMH4ecKasi peakuust



[lepuoanueckuit 3axoH. [lepuonuueckas cucrema xumuueckux siemeHToB J[. M. MenneneeBa. CtpoeHne aTtoMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHYECKUX D3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KaNbLUSI U UX COCAUHEHUUW B COOTBETCTBUHU C IOJIOKEHUEM
aneMeHTOB B [lepronyueckoi cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUJBI XMMHUYECKOM CBsi3W. THUIBI KPUCTAUIMYECKHUX PEMIETOK, 3aBUCHUMOCTh CBOWCTB BEIECTBA OT THIA
KPUCTAJUIMYECKOM PEIIETKU U BU/Ia XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM Kjlaccam
HEOPraHUYECKHX COCAMHEHU M, TeHeTUYECKast CBS3b HEOPTaHMUYECKUX BEIECTB.

Knaccudukanus XuMuueckux peakiuii Mo pa3IuyHbIM MpU3HaKaM (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY
3bdekTy, Mo H3MEHEHHIO CTEeNeHEeW OKHUCICHHs XMMUYECKHMX JJEMEHTOB, IO OOpaTHUMOCTH, IO Y4YacTHIO Karajau3aTopa). OK30- U
SHJOTEPMHUUYECKHE PEAKITUU, TEPMOXUMHUYECKHE YPaBHEHUS.

[Tonatue o ckopocTH XuMHU4ueckoi peakiuu. [loHsTHE 00 0OPATUMBIX U HEOOPATUMBIX XUMUYECKUX peaknusaX. [IoHATHEe 0O TOMOTEHHBIX U
reTeporeHHbIX peaknusx. [loustue o katanusze. [lousTne 0 XuMuueckoM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIUK U
MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENBHBIC PEAKIIMH, OSJCKTPOHHBIN OallaHC OKHCIUTEIHLHO-BOCCTAHOBUTENbHOM peakiuu. CocraBieHue
YpaBHEHUN OKUCIUTEIHLHO--BOCCTAHOBUTEILHBIX PEAKIIUNA C HUCTIOIB30BAHNEM METO/Ia DJICKTPOHHOTO OajlaHca.

Teopust >IEKTPOJUTHYECKON AUCCOLMALIMM. DJIEKTPOJUTHI M HEINEKTPOIUTh. KaTHOoHBI, aHMOHBI. MeXaHW3M AHCCOIMALMKM BEIIECTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOH CBsi3H. CTeneHp aucconuanuy. CUIbHBIC U C1a0bIe JICKTPOJIUTHIL.

Peakiun moHHOro oOMeHa. YCIOBHS TNMPOTEKAaHUs PEAKIMd MOHHOTO OOMEHA, IOJIHBIE M COKpPAIIEHHBIC MOHHBIC YPAaBHEHHS PpEaKIIHil.
CBoiiCTBa KHCJIOT, OCHOBAaHWH W COJIEH B CBETE IPEACTABJICHHH 00 JJICKTPOJIMTHYECKOW auccoruanuu. KadecTBeHHBbIC peaklMM Ha HOHBI.
[TonsiTue 0 rUAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICISAMHU KPUCTAUTMYECKUX PENIETOK HEOPraHWYEeCKHX BEIIECTB — METANIOB W HEeMeTaioB (rpadura M aiMasa),
CJIOJKHBIX BEIIECTB (XJIOpUAA HATPHsl), UCCIECIOBAHWE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEAKIIMH OT BO3JCHCTBHS Pa3IuYHBIX (DAKTOPOB,
HCCIe0BaHUE IEKTPOTIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECca AUCCONMAIMHA KUCIIOT, MeJ0oueh 1 colei (BO3MOXKHO MCITOJIh30BaHUE BUICO
MaTepHasoB), MPOBEICHUE OMBITOB, WILTIOCTPUPYIOMIUX MPU3HAKK IPOTEKAHUS PeakIuii HOHHOTO oOMeHa (00pa3oBaHueE OcajKa, BbIIEICHHE rasa,
o0pa3oBaHUE BOJBI), OMBITOB, HWUTIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (TOpeHue, pPeakiuu pas3iokKEeHHUS,
COEIMHEHUS ), PAaCIIO3HaBAHNE HEOPTAHMUECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUi Ha HOHBI, PeIIEHUE SKCTIEPUMEHTABHBIX 33/1ad.

HemeTanabl 1 HX cOeIMHEHUS



OOmiast xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (usnueckue
CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMHUYECKHUE CBOWCTBA HA IIPUMEPE XJI0pa (B3aUMOJIEICTBHE C METAJUIAMU, HEMETAJJIaMH, LEJI0YaMH).
Xnoposojopoa. ConsiHast KUCIOTa, XUMUYECKUE CBOMCTBa, MOJIy4eHUE, IpUMeHeHHe. JlelficTBre XJiopa U XJIOPOBOAOPO/ia HAa OPTaHM3M YEJIOBEKa.
Baxueiimme Xaopuabl 1 UX HAXO0KIECHUE B IPUPOJIE.

OObmias xapakrepucTthka 3yeMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHble cTeneHH okucieHus. CrpoeHue u
¢u3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AINIOTPONHbIE MOAU(PHUKALIUU KUCIOPOJa U cepbl. XUMUYECKHE CBONCTBA CEpHI.
CepoBosiopos, cTpoeHue, (u3nueckue M XUMH4Yeckue cBoMcTBa. OKCHJIBI Cepbl KakK IMPEICTaBUTENIN KUCIOTHBIX OKcuIoB. CepHasl KHCIOTa,
¢u3znyecKkue U XUMUYECKHE CBOMCTBA (00IIME KaK MPeICTaBUTENs Kilacca KUCIOT U crenupuyeckue). XUMHUECKUE peaKkiuy, JexKalllie B OCHOBE
MPOMBIIIIJIEHHOTO CIMOco0a MOMydeHus cepHOM KHUCIOTHI. [Ipumenenue cepHoil kucimoThl. CoJid CEpHOW KHCIIOTHI, KAa4YECTBEHHAs pPEaKIUs Ha
cynbdaTr-uoH. HaxoxaeHnue cepbl 1 €€ coequHEHHH B pupoe. XUMUYECKOE 3arpsA3HEHHE OKPY)KAIOIIeH cpe/ibl COETMHEHUSIMHU Cephl (KUCIOTHBIE
JIOK]T, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €T0 MPEeA0TBPAILIEHUSI.

OOmiasi xapakTepucTuka 3y1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTEMEeHM OKHUCIEeHMs. A30T,
pacrnpocTpaHeHue B npupoje, GuznyecKkue u XuMudeckue cpoiictBa. KpyroBopoT azoTa B mpupoje. AMMHUaK, ero GuU3NYeCKue U XUMHYECKHe
CBOICTBa, nojyyeHue u npuMenenue. Coau aMMoHMs, UX (U3NUYECKUE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI
aMMOHUS. A30THasI KUCJIOTa, €€ TOJTydeHHe, PU3NUECKHe U XUMUYECKHE CBOMCTBA (00IMe KaK MPEICTABUTENS KJIacca KUCIIOT U crielu(pruaecKue).
Hcnonp30Banre HUTPATOB M COJICH aMMOHHUS B KadeCTBE MHUHEPAIbHBIX YHOOpeHHH. XWUMHUYECKOE 3arps3HEHHE OKpYXKalomehd cpeapl
COCIMHEHUSIMH a30Ta (KHUCIOTHBIC IOKIHU, 3arpsi3HEHUE BO3/AyXa, MOYBbl U BOJ0EMOB). Docdop, amioTpomnHble Moaudukanuu Qocdopa,
¢buzuveckue m xumuueckue cpoiictBa. Oxcun dochopa (V) m dochopHas Kuciora, U3HYECKHE W XUMHUUYECKHE CBOWMCTBA, IOJydYCHHE.
Ucnonb3oBanue pocdaToB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

OObmas xapakrtepuctuka sreMeHToB IVA-rpynmnbl. OcOOEHHOCTHM CTPOCHHSI aTOMOB, XapaKTepHbIE CTENEHU OKUCICHHs. YTIepos,
IJIOTPOTIHBIE MOAU(UKAIINK, PAaCHpPOCTpaHEHHWE B TIpupojne, (pusnueckue u XUMHUUYECKue cBoicTBa. AjpcopOuus. KpyroBopoT yriepona B
npupoae. Oxcunabl yrieponaa, uUx (U3HUECKHEe M XUMUYECKHE CBOICTBa, JEWCTBHE Ha JKUBBIE OpPraHU3MbI, IOJIyYEHHUE U TMPUMEHEHHE.
DKoJoruveckue mpoOaeMsl, CBA3aHHbIe ¢ OKcuaoM yriaepora (IV), runoresa rino6ansHOro NOTEIUICHUS KIIMMaTa, MApHUKOBBIN 3 dekT. YrompHas
KUCTIOTa U €€ coiu, UX (pu3MYeckue M XUMHUYECKUE CBOMCTBA, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEAULIMHE, IPOMBIIINIEHHOCTH U CEJILCKOM XO35HCTBE.

IlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIECTBAX KaK O COCIUHEHHUSAX Yriepoaa (MeTaH, 3TaH, JTHJIEH, aleTHJIEeH, 3TaHoJ,
TJIUIEPHH, YKCycHast KucioTa). [IpupoaHbie HCTOUHUKH YriieBOJOPOAOB (YToJib, IPUPOAHBIN ra3, HeTh), MPOIYKTH UX MepepaboTk (OeH3UH),
UX POJIb B OBITY U MPOMBIIIIICHHOCTH. [IoHATHE 0 OMOJOrMUYECKN BaKHBIX BEILIECTBAX: JKUPAX, O€JIKax, yrieBoJax — M UX POJIU B )KU3HU YeJIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COEMHEHU.



Kpemuuii, ero ¢pusndeckue 1 XMMHUYECKUE CBOMCTBA, MOJIy4YeHHE U TpuMeHeHne. CoequHeHns: KpeMHus B pupojie. O01ue npeacTaBieHus
00 oxcuae kpemuus (IV) m kpemHueBoit kuciote. CHIMKATHI, UX UCIOJIH30BAaHUE B OBITY, B IMPOMBINUICHHOCTH. BaXHEHIINE CTPOUTEITHHBIC
MaTepHalibl: KEepaMHKa, CTEKIO, IIeMEHT, OeToH, kene300eToH. I[IpoGiembl ©e30macHOTO0 HWCHOJIB30BAHUS CTPOUTEIBHBIX MAaTEpHANIOB B
MMOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

n3y4yeHue oOpas3l0OB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJSTHOW KHCJIOTHI, MPOBEACHUE KAYECTBEHHBIX PEAaKIMH Ha XJIOPHUI-HOHBI U
HaOJI0/IEeHNE MPU3HAKOB UX MPOTEKAHUS, ONBITHI, OTpaXkarolue (pU3nueckue U XUMHUYECKHUE CBOICTBA raJloOT€HOB U MX COEIMHEHHH (BO3MOXKHO
WCIIOJIb30BAHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHWE C O0Opa3laMu XJOpUIOB (TajJOreHUJIOB), O3HAKOMIIEHHE C oOpa3lamMu cepsl U e€
COEIMHEHUSIMH  (BO3MOKHO  HCIOJb30BaHME BUJEOMAaTepHalioB), HaONIoJeHUWE Ipoliecca OOYrJauMBaHUs caxapa I0J JeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KHCIIOTHI, U3y4eHHE XUMUYECKUX CBOICTB pa30aBIeHHON CEpHOI KUCIOThI, MPOBEACHNE KaueCTBEHHOM peakluyu Ha
cyibpaT-uOH M HaOMIOJeHHEe MpHu3HaKa €€ MpOTeKaHWUs, O3HAKOMJIEHHE C (U3MYECKHUMM CBOWCTBaMHU a30Ta, (ochopa M UX COeTUHEHUI
(BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEpUaAOB), oOpazliaMu a30THBIX U (GochOopHBIX ynoOpeHHi, MmojaydyeHue, coOupaHHe, paclno3HaBaHUE U
M3Yy4YEeHHE CBOMCTB aMMHaka, MpOBEJACHHE KaYeCTBEHHBIX peaklMUil Ha MOH aMMOHHS M ¢ocdaT-noH M M3ydeHHE MPU3HAKOB HUX MPOTEKaHMUS,
B3aUMO/ICHICTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCIOTHI C MeIbl0 (BO3MOXKHO HCHOJb30BaHHE BHUAEOMATEpUANIOB), H3Yy4Ye€HHE MoAemnei
KPUCTAIIMYECKUX PEIIETOK anMasa, rpadura, QysuiepeHa, 03HaKOMJIEHHE C MPOLECCOM aAcopOLUU pacCTBOPEHHBIX BEUIECTB aKTHUBHUPOBAHHBIM
YIIEM U yCTPOMCTBOM MPOTUBOTA3a, MOJIyuYeHUe, COOMpaHue, paclio3HaBaHUe U U3yY€HHUE CBOWMCTB YIIIEKUCIIOro ra3a, MpoBeJeHH € KaueCTBEHHBIX
peakuuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHHE C MPOIYKLIHEH CHIMKATHOW MPOMBIIIJICHHOCTH,
penieHue YKCIEepUMEHTAIbHBIX 33/1a4 110 TeMe «BakHelne HeMeTaubl U UX COSTUHEHUS».

MeTaJ1bl M X COCIMHEHUS

OOmas xapakTepuUCTHKa XMMHUYECKHUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHHM MX MMOJIOKeHUs B llepmoanueckoil cucreMe XUMHUYECKHX
anemenToB /. 1. MenaeneeBa u ctpoeHus atoMoB. CTpoeHHE METAJIOB. MeTainyeckasl CBsi3b M METaJNIMYECKasi KPUCTAIIMYECKAs pPeIETKa.
DNEKTPOXUMHUYECKUN Psijl HAMpsHKeHU MeTauioB. Du3nyeckue M XUMUYECKHe CBoiicTBa MeTaioB. OOmue crnocoObl MOMy4YeHUs METaslIoB.
[lonsiTHe 0 KOPpPO3WU METAIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CmiaBbl (CTalnb, UyryH, AIOPATIOMUHHUI, OpoH3a) U HX
MIPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

Hlenouynsle Mmetannsl: nojoxkeHue B Ilepuoauueckoit cucreMe xumuueckux anemeHToB [[. M. MeHpneneeBa, CTpoeHHME HX aTOMOB,
HaxoxJeHue B mpupoje. dusnueckne M XMMHUYECKHE CBOWCTBA (Ha mpumepe HaTpus M Kanusg). OKCUAbI U TUAPOKCHJIBI HATPHUS M KajHsl.
[IpuMeHeHNe MIETOYHBIX METAIIIIOB U UX COEANHEHUN.



[IlesrouHO3EMENBHBIE METAJUIBl MAarHUM M KaJIbLIUMK: moJiokeHue B llepuoanueckoi cucteMe xumudeckux nemeHtoB . M. Menaeneesa,
CTPOCHHE WX aTOMOB, HaxXxOXJeHUE B mpupoje. OPu3nueckrue U XUMMUYECKUE CBOWCTBA MarHus W Kajblusa. BaxHeiiline COCIUHEHHS KaJbIUs
(oxcup, rusmpokcu, conu). KECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUsI.

AmomuHuil: nosioxenue B llepmoanueckoid cucreme xumuueckux sieMeHTOB J[. M. MenneneeBa, CTpoe€HHE aTOMa, HAXOXKJICHHE B
npupojie. Pu3nyeckne U XUMUYECKHUE CBOMCTBA allfOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHUIA ATTFOMUHUS.

Keneszo: nonoxxenue B [lepuoauueckoin cucreme xumudeckux snemeHToB J[. M. MenaeneeBa, cCTpoeHHEe aToMa, HAXOXKJIECHHUE B MPUPOJE.
dusnueckre 1 XMMUUECKHE CBOMCTBA xkene3a. OKcuabl, THAPOKCcHabI U cou xenesa (1) u sxenesa (I11), ux coctas, cCBOMCTBA U TIOJTy4EHUE.

Xumuueckuii Ikcnepumenm:

03HAaKOMJIEHHE C 00pa3IaMyd METAJNIOB M CIIJIAaBOB, MX (PM3MYECKUMHU CBOMCTBAMU, H3yUE€HUE PE3YAbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA KalblUsl W HATpUsl C BOJOW (BO3MOXHO WCITOJIb30BAaHUE
BHJICOMATE€pPHAJIOB), HCCIEIOBAHWE CBOWCTB JKECTKOM BOJBI, TMpoOIlEcCa TOPEHUS JKelle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJh30BAHHE
BUICOMATEPHUAJIOB), TIPU3HAKOB MPOTEKAHMS KAUECTBEHHBIX PEAKIIMil HA MOHBI: MarHus, KaJbIMs, ATIOMUHUS, [TUHKA, xkerne3a (1) u xxenesa (111),
meau (II), HaGmroneHue M omMCaHWE MPOLIECCOB OKpAIIMBAHMS IJIAMEHW HOHAMU HATPHS, Kajdusd M KaJbIHs (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEPHUANIOB), UCCIIEJIOBaHNE aM(DOTEPHBIX CBOWCTB T'MAPOKCUIA AIFOMUHMS M THIPOKCHU]IA LIMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 33a]a4 110
TeMe «BakHelIne MeTallyIbl U UX COCTUHEHUS.

XuMHUSA U OKPYKAKIIAas cpena

BemecTBa 1 Marepuainsl B MOBCEIHEBHOM KU3HU YeloBeka. be3onacHoe ucnoap30BaHNE BEIIECTB M XUMUYECKUX peakuuid B ObITy. [lepBas
IIOMOIIIb IPU XUMUYECKUX OKOT'aX U OTPABIICHUSIX.

XHUMHYECKOE 3arps3HEHHE OKpYXKarouied cpennl (mpeaenbHas AOMycTUMas KOHIeHTpaius BemiectB, ganee — IIJIK). Pons xumun B
PELICHUH SKOJIOTHUECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHbIE MaTepUalbl).

Mescnpeomemmnuie ceasu

Peanu3anust MEXNpeAMETHBIX CBA3EH MPU M3YYSHUH XUMHUHU B 9 Kiacce OCYIIECTBISETCS uepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HbIX MOHATHH, TaK U TIOHSATHH, SIBISIFOIIUXCS CHCTEMHBIMU 7151 OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAy4YHbIe TMOHATHSA: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIN3, CHHTE3, KIacCHU(UKAIUs, MEePUOTUIHOCTD,
HaOI0IeHUE, SKCIIEPUMEHT, MOACITUPOBAaHNE, U3MEPEHUE, MO/IEIb, SIBIICHUE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MaTepHUAITbI.

®dusnka: Marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, W30TOIbI, PagUOaKTUBHOCTb, MOJIEKYINA, 3JEKTPUUYECKUN 3apsi,
MIPOBOJHUKY, MOJIYIIPOBOJHUKH, IUINEKTPUKHU, (OTOIIEMEHT, BEIIECTBO, TeNO, OO0bEM, arperaTHoe COCTOSIHHE BEIecTBa, ras, pacTBOD,



PaCTBOPUMOCTDL, KPUCTAIINYCCKAA peméTKa, CIIJIaBHI, (I)I/I3I/I‘~ICCKI/IC BCJIMYMHBI, CAUHHUIIBI U3MCPCHUSA, KOCMHUUYCCKOC MNPOCTPAaHCTBO, INJIAHCTHI,
3BE31561, ComHIIE.

buonorus: ¢orocunres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHHEPATBHBIC YIOOPEHUSI, MUKPOIJIEMEHTHI, MaKPOJIEMEHTHI, TUTATCIHHBIC
BEIIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE UCKOIIaeMble, TOTUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHS XMMUHU B €JMHCTBE Y4COHON M BOCIUTATEIIHHOM JICSITEIbHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIPOLIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COITMAIN3AINH 00yJaroNiXcsl.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHAX 00 ycTpoiicTBe
MUpa 1 o0IIeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

NPEJICTABICHHUS O COLMAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IOJIC3HOIA,
y4eOHO-HCCIICIOBATENILCKOM, TBOPYECKOW M JPYrHX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 33124,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIM B MPOLECCE ITOH y4eOHOH AESATENHHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBApHIICH C IO3MIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEJACTABICHHS O  BEIECTBE M  XMMHYECKOH  peakimuu,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4yHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsSI MPUPOJIBI, B3AUMOCBS3SX YEJIOBEKAa C MPUPOAHOI cperoil, o poiu
XUMHH B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[O3HABATEIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUI, [O3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKON KYJIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JINTEpaTypoi, JOCTYMHBIMH TEXHUYECKHMHU CPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JII0OO03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) popMupoBaHNS KYJIbTYPhI 310POBbS:

OCO3HAHHE IIGHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUH W HENPHATHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS alKOTOJIs, HApPKOTUKOB, KYPEHHsI), HEOOXOIMMOCTH COOIIOACHHUS



mpaBmwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKUMHU BEIIECTBAMHU B OBITY W pealbHOU
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTHIECKOMY MU3YUEHUIO MPOPECCH U TPyAa Pa3InIHOrO POJa, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYJOBOW JEATEILHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHMsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCTEIHON Mpo(ecCHOHATBLHOW NeATeIbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCUTAHMS:

AKOJIOTUYECKH 11eJIeCO00pa3Hoe OTHOIICHUE K MPUPOJE KaK MCTOYHHKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHUS, NMOHMMAaHWE IIEHHOCTH 3J0pPOBOTO M 0€30IMacHOTO 00pasza >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS TPpU pabOTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIMSX, YTPOKAIOIINX 3J0OPOBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, I PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIBHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pE3ylIbTaTOB BBLACISIOT 3HAYMMblE i1 (DOPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 3TUX MPEAMETOB (POpMHUPOBATH NMPEACTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTMHE MHpa, U yHUBEpcalbHble ydeOHBbIE NEHCTBHUS (IMO3HABATEJIbHbIC,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHEeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHUS UCIO0JIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XHUMHYECKUX TMOHATHI (BBIAEIATH WX XapaKTepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMU MOHSTUAMU), UCIIOIB30BATh MOHATHUS JJIsi OOBSCHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KpPUTEpUU s Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MeXay 0OBEKTaMU U3YyYEHUsl, CTPOUTH JIOTHUECKUE pacCcyXIeHusl (MHAYKTUBHBIC, IeTyKTUBHbIC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

YMEHUE NMPUMEHATh B MPOIECCe MO3HAHUS MOHATHS (MpPEeIMETHbIE M METalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIEJIbHbIE MPEJCTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJI DJIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUECKOW peakiuu — TMpU pelIeHnd YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJIEIbHBIX MPEJICTAaBICHUNW BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHYECKUX PEAKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MPOLECCAX U SABICHUSIX.

ba3zoBble nccienoBare/ibCcKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE HWHCTPYMEHTA IO3HAHMA, a
TaKkKe B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OMbITa MO IUIAHWPOBAHHUIO, OPraHMW3allMd U TPOBEICHHUIO YUYEHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM IPOIIecca, CaMOCTOSITEILHO MPOrHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM NPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHUE BBIOMPATh, aHATM3UPOBATh U UHTEPIIPETUPOBATH HH(POPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM TIPEICTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOIyJISIpHAs JIUTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METOJIBI M 3AIPOCHI TIPU MOMCKE M 0TOOpE MH(GOPMAIHH U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JUTSI BHITIOJTHEHUST YIEOHBIX U TO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIb30BAaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPO aKTHBHOTO HCIIOJIb30BAHUS PA3IHIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMY W WILTIOCTPUPOBATH pENIaeMbIe 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATh B IpoIlecce YUYeOHOH W HCCIIeAOBATEIHCKOM
JeSITeNIbHOCTH MHPOPMAIIHUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEbI.

KoMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUSA:

YMEHHUS 3a/laBaTh BOIPOCHl (B XO0J€ Auasora W (WIH) JUCKYCCHUH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIHHO BBIMOJIHEHUS
MIpeII0>KEHHOM 3a/1a4H;

YMEHHUSI PECTABIIATH MOJyYEHHBIE PE3YJIbTaThl I03HABATEIBHON JESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 Pe3yJbTaTOB BBIMIOJHEHUS XHUMHUYECKOTrO
JKCIEpUMEHTa (J1a0OopaTOPHOTO OTMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YUeOHOTO MMPOCKTA);

yYMEHHsI y4eOHOrO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOH IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE YyuéTa
oOLIMX HMHTEPECOB W COTJIacOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIHSI COBMECTHBIX JACHCTBHIA, ONpeAeNeHue KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIE YHMBepPcaJIbHbIE YUeOHbIe AelicTBHUS:

YMEHHUE CaMOCTOSTENIBHO OMPEAEATh eI JIEATeIbHOCTH, IIIaHUPOBaTh, OCYILECTBIIATS,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BHIOHWPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTUPOBAaTh NPEJIOKEHHBIN alroputM AEHCTBUM mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHMsS HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHWBATh COOTBETCTBHE MOJYUYEHHOTO pe3yjbTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPejIaraeéMble B YCIIOBUU 3a/1aHUH.

MNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB MO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepambHON pabouell MporpamMmoi, BBIJIENSIOT: OCBOCHHBIE



oOyJaromMMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOObI JeicTBUH, crneunpuyueckue s

HpCZ[MCTHOﬁ obOactu ((XI/IMI/ISI», BUJblI JCATCIBHOCTHU II0 IMOJYYCHHIO HOBOI'O 3HAHUA, Cro

UHTEpIIPETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YIEOHBIX U HOBBIX CUTYalLIUsX.

K xonmy obyuenust B 8 Kiacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y O0OYUAIOIIUXCS YMEHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX TOHSTHH: aTOM, MOJIEKYyJa, XUMUYECKUM
AJIEMEHT, TMPOCTOE BEHIECTBO, CJOXKHOE BEIIECTBO, CMeECh (OJHOpPOJHAS U
HEOJHOPOHAs), BAJICHTHOCTh, OTHOCHTENIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEeMEHTa B COCJAMHEHUH, MOJISIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIATEHHOCTD, CTETICHh OKUCIICHHS], XUMUYECKast PEaKIIus, KJIacCupUKaIus
peaKIuii: peakiuy COSANHEHUS, PEAaKIINK PA3JI0KEHUsI, PEAKIIUU 3aMEIIEHHUs, PEaKIIIU
0o0MeHa, K30~ U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJICKTPOHHBIM CJIOM aToMa, aToMHasi OpOWTal b, PaguyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJIsIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IIPOIIEHTHASI KOHIIEHTPAIIHs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSTHH W TPUMEHSATH OTH
TIOHSTHS MPH OTIMCAHUU BEIIECTB U UX MPEBpAIEHUH;

WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBlieHHS (OpMya BEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIIHII;

OTIPE/IeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
omnpefeNéHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOM CBS3U
(KoBaJIeHTHAsl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbich Ilepuoanmveckoro 3axkona [[. M. MenpaeneeBa: JeMOHCTPUPOBATH
[IOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
nojoxeHusa B Ilepmoanueckoil cucTeMe, 3aKOHOB COXPAHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOTaapo;
OMHCHIBaTh M XapaKTepuszoBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cUCTEMbI
XMUMHUYECKUX DJIEMEHTOB: DPa3MyaTh IMOHATHS «JIaBHas moarpymnmna (A-rpymmna)y u
«moboynas mnoarpynmna (b-rpymma)», manble U OOJNbIINE TEPUOABI, COOTHOCHTH
o0o3HavYeHHs], KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XUMHYECKUX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XMUMHUYECKUX DJIEMEHTOB (COcTaB W 3apsia sapa, oOllee YHuciIO DIIEKTPOHOB U
pacnpezieieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

KIIaCCU(UITMPOBATH XUMHUECKHUE DJIEMEHThI, HEOPraHNYEeCKHUE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEHIECTB Pa3IMUHBIX
KJIacCOB, TOATBEp)KJas  ONHWCAHME MpPUMEpaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XMMUYECKUX MPEBPALIEHUIN B PA3IUYHBIX YCIOBUSAX;



BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO dIIEMEHTA 10 (hopMylie COSMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

MPUMEHATh OCHOBHBIC OTIEPAIlMU MBICIUTEIBLHON JCATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TPUYUHHO-
-CJIE/ICTBEHHBIX CBSI3€H — IJI1 M3YYECHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLUM,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHHE,  W3MEpPEHHE,
MOJIEIUPOBAHNUE, SKCIIEPUMEHT (peaJIbHbIN U MBICICHHBIN);

ClIeIOBaTh MPaBWJIAM TIOJB30BAHUS XMUMHYECKOW TIMOCYIOoM U  J1abOpaTopHBIM
000pyI0OBaHHEM, a TAKXKE IMpaBWaM OOpaleHusi C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB 1O MOJTYYCHHUIO
U coOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA MU KHCIOPOJa), MPHUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACTO3HABAHHUIO PACTBOPOB IIEJOUEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JTakmyc, GpeHodTaaenH, METUIOPaHXK U IPyrue).

K koHiy oOyueHus B 9 kJjacce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMMOHSATHH: XUMHUYECCKHHA DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPHUIATEIILHOCTD, CTENEHh OKWUCIICHHS, XMUMHUYECKas pEakKlus, XUMHUIecKas
CBS3b, TEIUIOBOHN A(D(PEKT peakiuu, MOJb, MOJSIPHBIH 00BEM, PacTBOP, DIICKTPOIHTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] JUCCOLMAIUS, peaklUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHE, oOpaTHUMble W HEOOpaTUMBbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIMyecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, MpeleiabHO JOIMyCTHMas
koHueHtpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHSATHS NIPU ONMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

UCIIOJIb30BaTh XUMHMYECKYI0 CHMBOJIMKY JUIsI COCTaBieHUS (OpMyna BEHIECTB H
ypaBHEHUN XUMHUYECKUX PEAKIUI;

OTpEeNATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, MPHHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COEAMHEHUU 1Mo ¢opmysiaaMm, BUI XUMUYECKOW CBS3U (KOBaJICGHTHAs, MOHHAs,
MeTaJIn4yeckas) B HEOPraHWYECKUX COCAMHEHHUSX, 3apsii HOHA 1O XHUMHYECKON
dbopmyre, xapakTep cpeasl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMbicn [lepuogunueckoro 3akona [I. . MennaeneeBa U 1eMOHCTPUPOBATh
€ro MOHMMAaHME: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyro dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3lnyaTh TMOHATUS «rJaBHas monarpymmna (A-
rpymnma)» u «mnobounas moarpynmna (b-rpymma)», maneie u  OONBIINE TMEPUOIBI,
COOTHOCHUTh O00O3HAUEHUS, KOTOpPhIE HMEIOTCSI B MEPUOJUYECKON Tadmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOSHUS aTOMOB XMMHYECKHUX DIIEMEHTOB (COCTaB U
3apsiy Aapa, o0IIee YMCIo SJIEKTPOHOB U paclpeesieHue UX IO IEKTPOHHBIM CIIOSIM),



OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COCJIMHEHUH B Mpeaeiax MaJbIX MEepHOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

e KJaccU(UIMPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (110 YHMCIy U COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, IO TEIMJIOBOMY
3pPexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHUS! XUMHUECKUX 2JIEMEHTOB);

® XapakTepu3oBaTh (ONMUCHIBaTH) OOUME M CcHenu(pUYIEeCKue XUMHUYECKHE CBOWCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIAsl OTMMMCAHUE TIPUMEPAMH MOJICKYISAPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

® COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON TUCCOLMAIMN KUCIIOT, MEI0YEeH U COJIEH,
MIOJTHBIE ¥ COKpAIIEHHBIC YPaBHEHUS PeaKIiii HOHHOTO OOMEHa, YpaBHEHHS PEaKIny,
MOJTBEPXKIAIONINX CYIIECTBOBAHHE TEHETHYECKOW CBS3M MEXKAY BEIIECTBaMHU
Pa3IMYHbIX KJIACCOB;

® DPACKpBIBATh CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

® TIPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOEHUS, BO3MOXKHOCTH
MPOTEKaHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

® BBIUMCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO i MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (opMylie COeMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKIIHH;

e coOmogaTh MpaBWia TOJB30BaHUS XMMHUYECKOM TOCyIoll ©  J1abopaTOpHBIM
o0opynoBaHHEeM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU O BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKHX OTBITOB MO MOJYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

® [POBOJUTH PEAKIUH, MOATBEP)KIAIONINE KaUYeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOpHA-, OpoMuI-, HOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cyiab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYCHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEILECTB;

® [PUMEHSATH OCHOBHBIC OINEPALUU MBICIUTEIBHON AEATEIbHOCTH — aHalIW3 U CUHTE3,
CpaBHEHHE, 0000IeHNe, CHCTEeMAaTU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3eM — JUI1 M3YYCHHs] CBOMCTB BEIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJBl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
9KCHEPUMEHT (peaabHbIA U MBICICHHBIN).

OO0HUM U3 OCHOBHBIX NPUHUUNOB ROCMPOECHUSA NPOZPAMMDBL AGIACMCA NPUHUUN
docmynHocmu . Imomy nomozaem ucnonv3osanue ooopyoosanusn «Touxku pocmay.
IKcnepumenmanvHvle OAHHbBLE, NOTIYUEHHbLE YYAUWUMUCA NPU 6bINOJIHEHUU
KO1u4ecmeeHHbIX ONbINO08, NO360JIAION YUAUUMCA CAMOCMOAMENbHO 0e/1amb 8b1800bl,
eviA61amb 3akoHomeprocmu. I1o0xo0ul, 3anodxcennvle 6 cooepricanue npozpammel Kypcd,
€030ar0m Heodxo0umvle yciaousn O CUCHEMHO20 YCEOCHUS YUAUWUMUCA OCHO8 HAYKU, 01
obecneuenus pazeuearOuie2o0 U 60CHUMbBLEAIOULE20 8030€lICMEUs 00YYeHUA HA TUYHOCHb
yuauwgezocs.

Dopmupyemoie 3HAHUA OONIHCHBL CHIAND OCHOGOIL CUCIEMbL YOedHcOeH Ul WKOIbHUKA,
UEeHMPATbHBIM AOPOM €20 HAYUHO20 MUPOBO33PEHUA .



Xumusg 8 ki

Tembl 8a 80 8B K.p Ilp

1.. | lIpenmet xumuu. Pojb XMMHK B )KU3HU YeioBeKka. Tema u | 2 ceHr | 2 2
BerecTBa. MeTo bl IO3HAHUS B XMMHUHU

2 | Ilpakrnueckas padota Ne 1 «[IpaBuna paGoTsI B 3cenr. | 5 5 +
nabopaToOprK U MPUEMBI 0OpaIleHus ¢ 1a00paTOPHBIM
000pyTOBaHUEMY

3 | Yuctele BemecrBa u cmecu. CriocoObl paseneHus cMeceid | 9 cent. | 9 cent. | 9 cent.

4 | Tlpaktuueckas pabota Ne 2 «Pasnenenue cmeceii (Ha 10 12 cenr | 12 cent +
IpUMEpE OYNCTKH IMOBAPEHHOHN COJIN)» CCHT.

5 | ATOMBI 1 MOJIEKYJTbI. XUMHUYeCKHUe deMeHThI. [Ipocteie u | 17 19 cenr. | 19 cenr.
CJIOXHBIC BEIICCTBA CCHT.

6 | 3HaKu (CHMBOJIBI) XUMHUECKUX DJIEMEHTOB 23 23 cenr. | 23 ceHT.

CCHT.

7 | 3aKOH MOCTOSIHCTBA COCTaBA BEMIECTB. XUMUYCCKAs 24 26 cenr. | 26 cenr.
dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX dJIeMeHTOB | “CHT-

8 | OtHocHTenbHas aToMHas Macca. OTHOCHUTETbHAS 30 30 cenr. | 30 cenr.
MOJIEKYJISIpHAS Macca CCHT.

9 | MaccoBas I0Jis1 XUMHYECKOTO JJIEMEHTA B COEIUHEHUN l okr. | 30KkT. | 3 OKT.

10 | KonumuectBo BemecTBa. Mosib. MossipHast Macca 7 OKkr. | 7OKT. | 7 OKT.

11 | ®usnyeckue u xuMHUYeCKue ssBNeHus. [Ipu3Haku u 8 okr. | 10okr. | 10 okt
YCIIOBUS MPOTEKAHUS XMMUYECKUX PEaKInil

12 | 3akoH COXpaHCHHS MACChl BEIIECTB. XUMUYECKUE 14 okr. | 14 okt. | 14 OKT.
ypaBHEHUS

13 | BerunciaeHus KOJIU4YecTBa, MacChl BELECTBA 110 15 okr. | 17 okr. | 17 OKT.
YPaBHEHUSIM XUMHUUCCKHX PEAKIIUiT

14 | Knaccudukarius XAHMHUYECKUX peakinii (CoeAnHEHHS, 21 okr. | 21 okr. | 21 OkT.
pasyioKeHUs, 3aMeIeHUsI, 0OMEHA)

15 | M. B. JIoMOHOCOB — y4EHBIH-IHIIMKIOTIEIUCT. 22 okT. | 24 OKT. | 24 OKT.
O06o00IeHre U cUCTeMaTU3allks 3HAaHUH 110 TeMe
«BerecTBa 1 XUMUYECKUE PEAKITUI

16 | KontponbHas padota Ne 1 mo teme «BemiectBa u 5 Hosi0. | 7Hos6. | 7HOAO. | +
XUMHUYECKHE PEAKIHID)

17 | Bo3ayx — cmech raszo. Cocras Bo3ayxa. Kuciopoa — 11 1 1
3JIEMEHT M TpocToe BemiectBo. O30H HosG. | HOA0. | HOs0.

18 | ®dusnyeckre U XUMHYCCKHE CBOMCTBA KHUCIIOPOIa 12 14 14
(peakuu oxucaeHus, ropenue). [lonstue 06 okcumax Hos6. | nosd. HOs0.

19 | CriocoObI TONTyYEeHHUST KUCIOPOAa B JIAOOpATOPUH U 18 18 18
POMBIIUICHHOCTH. [IprMEHEeHHE KUCIOpOIa Hos6. | HOA0. | oA,

20 | TernoBoii 2P heKT XMMUIECKOH PEeaKIiH, TIOHITHE O 19 21 21
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U HOsG. | HOAO. | O,
DHJIOTEPMHUECKUX PEAKITUIX

21 | TormuBo (He(Th, yroyib U METaH). 3arpsi3HEHHE BO3/IyXa, | 29 25 25
CHOCOObI €ro NMPeIoTBPAIEHHUS Hos6. | HoaG. | Howb.

22 | Tlpaktuueckas paborta Ne 3 «IlomydeHue u codupanue 26 28 28 +
KHCJIOPOJa, U3yUCHHE ero CBONCTB» HOO. | moa0. ) o,

23 | Bomopo i — »ieMeHT U IpocToe BerecTBo. Haxoxkaenue | 2 Aek. | 2 7€k | 2 Jek.

B IIPUPOJIC
24 | ®duznyeckue U XMMUYECKHe CBOMCTBA BOJIOPOIa 3 mek. | S mex 5 niek
25 | [loHsiTHE O KUCIOTAX U COJSX 9 mex. | 9nmex. | 9 mek.




26 | CriocoOBlI MoJTy4eHus: BOJIOPO/ia B TaOOPaTOPHH. 10 nex. | 12 mex. | 12 nek.
IIpuMeHeHue Bogopoaa
27 | Ilpaktrueckas padota Ne 4 «[lomydenue u cobupanue 16 nex. | 16 mex. | 16 nek.
BOJIOPO/Ia, M3YUCHHE €r0 CBOWCTBY
28 | MousipHbIii 00BEM ra3oB. 3aKoH ABOTAIPO 17 mex. | 19 mex. | 19 mex.
29 | Berunciienns o0béMa, KOJIMYECTBa BEIIECTBA ra3a I10 23 mex. | 23 mek. | 23 mek.
M3BECTHOMY €0 KOJIMYECTBY BEIIECTBA, 00BEMY
30 | Boruucnenust 00bEMOB ra30B 10 yPaBHEHHIO PEAKIMU Ha | 24 Jek. | 26 xex. | 26 jex.
OCHOBE 3aKOHa 00bEMHBIX OTHOIIEHUH T'a30B
31 | dusnueckue U XUMHYECKUE CBOMCTBA BOIbI 30 mex. | 30 mex. | 30 pek.
32 | CocraB ocHoBauuil. [ToHsATHE 00 MHANKATOPAX 13 B, | 13smB. | 13 ane.
33 | Boma kak pactBoputesb. HachieHHbIe 1 HeHAChIIeHHbIe | 14 sHB. | 16 amB. | 16 1B,
pacTtBOphbl. MaccoBas J10Jis BEIIECTBA B PACTBOPE
34 | [Ipaktuueckas padota Ne 5 «[Ipurotosienue pactBopoB ¢ | 20 smB. | 20 . | 20 sHB.
ONpeAENIEHHON MAacCOBOM 0JIE€H PACTBOPEHHOTO
BEIICCTBAY
35 | O6o0IeHHEe U CUCTeMATH3AIHS 3HAHHUH 110 TeMe 21 s, | 23 sWB. | 23 SHB,
«Kucnopoa. Bogopon. Boga»
36 | Kourpomnbhas padota Ne 2 o reme «Kucnopoa. Bogopos. | 27 ss. | 27 sms. | 27 sHB.
Bonpa»
37 | Oxcuppl: cocTaB, KIacCU(pHKaIHs, HOMEHKIIaTypa 28 snB. | 30 sme. | 30 smB,
38 | TTosryueHne OKCHIOB 3 desp. | 3 desp. | 3 desp.
39 | dusnueckue ¥ XUMHYECKHE CBOMCTBA KUCIOTHBIX, 4 Qesp. | 6 desp. | 6 denp.
OCHOBHBIX OKCHJIOB
40 | OcHoBaHMs: COCTaB, KIacCH(UKAIMs, HOMEHKIIATypa 10 10 10
desp. | desp. | desp.
41 | TTonydeHue OCHOBAaHUI 11 13 13
desp. | desp. | desp.
42 | dusnvecKre ¥ XUMUYECKHE CBOWCTBA OCHOBAHHIA 17 7 7
desp. | besp. | desp.
43 | KucnoTsl: cocTaB, Kiaaccu(uKaIus, HOMEHKIATypa 18 20 20
desp. | besp. | desp.
44 | Tlomy4eHue KUCIOT 24 24 24
desp. | besp. | desp.
45 | dusnuecKue U XUMUYECKHUE CBOMCTBA KUCIIOT 25 27 27
desp. | besp. | desp.
46 | AMboTepHBIC OKCHJIBI M THIPOKCHIBI 3 3 mapra | 3 mapra
MapTa
47 | Conu (cpenHue): HOMEHKIIATypa, pU3nvecKre CBONCTBA 4 6 mapra | 6 MapTa
MapTa
48 | Tlony4yeHre U XUMUIECKUE CBOICTBA CPETHHUX COJICH 10 10 10
Mapra | Mapra Mapra
49 | TIlpaktuueckas padora Ne 6. Pemenue 11 13 13
SKCTIEPUMEHTANBHBIX 337124 110 TeMe «OCHOBHBIE Kiaccpl | Mapra | MapTa ) MapTa
HEOPraHUYeCKUX COCTUHCHUI)
50 | 'eneTnyeckas cBS3b MEKAY KJIacCaMH HEOPTraHUYECKHX 17 17 17
COeIMHEHM Mapra | Mapra | Mapra
51 | O60061IeHNe U cucTeMaTH3aIus 3HaHki "OCHOBHbIC 18 20 20
KJIaCChl HEOPraHUYECKUX COCTMHEHHI" Mapra | MAPTA | MapTa
52 | KonTpomnbHas padota Ne 3 "OCHOBHBIE KIacChl 31 31 31
HEOpPraHM4ecKuX CoeTMHEeHUN" Mapra | MAPTA | MapTa
53 | [IepBbie MOMBITKU KIACCU(PUKAITUU XUMUYECKUX lamp. | 3amp. | 3amp.
aneMeHTOB. [IoHsITHE 0 TpyIax CXOHBIX 3JICMEHTOB
54 | Ilepnoauueckuii 3akoH u [leproanyeckas cuctema 7anp. | 7anmp. | 7amp.




xumuyeckux anemeHToB 1. . Menneneea. [, U.
MeneneeB — y4€HBIHM, EAror ¥ rpaklaHuH

55 | Ctpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Torbl 8anp. | 10amp. | 10 amp.

56 | CTpocHHE AIEKTPOHHBIX 000J0YEK aTOMOB XUMHUYECKUX 14 anp. | 14 amp. | 14 amp.
aneMeHToB [lepuoanueckoii cucremsl /1. 1. Menneneera

57 | XapaKkTepuCcTHKa XUMHUYIECKOTO 3JICMEHTA 110 €T0 15 anp. | 17 anp. | 17 amp.
nosoxeHuro B Ilepuonnueckon cucreme /1. M.
Meneneera

58 | DIIeKTPOOTPHUIATEIIBHOCTh ATOMOB XUMUYECKUX 21 anp. | 21 amp. | 21 amp.
JIIEMEHTOB

59 | MoHHas XMMHUYECKAS CBA3b 22 amp. | 24 anmp. | 24 amp.

60 | KoBaneHTHas MoJsIpHAst XUMUYECKAst CBS3b 28 anp. | 28 amp. | 28 amp.

61 | KoBaJieHTHAs HETOJIIPHAsE XUMUYIECKasi CBSI3b 29 amp. | Smas | 5wmas

62 | Cremenb OKUCIIEHUS 5mas | 12mas | 12 masn

63 | OKHCIUTETHbHO-BOCCTAHOBUTEIILHBIC PEAKIUH 6mast | ISmas | 15 mas

64 | OkucauTenn U BOCCTAHOBUTEIU 12mas | 19mas | 19 mas

65 | O600mEHNE U CUCTEMATH3ALNS 3HAHUM TI0 TEME 13 masn | 22mas | 22 mas
"Ctpoenue aroma. XuMHu4decKas CBs3b"

66 | KontposnbHas pabota Ne 4 o Teme «CTpoeHHe aToMa. 19 mast | 26 Mas | 26 mast
XuMHuYecKas CBSI3b»

67 | Pe3epBHBIN ypoK 20 mas | 29 mas | 29 mas

68 | PesepBHBII YPOK 26 masi

69 | Pe3epBHBIN ypok 27 mas




Xumusga 9 ki

TeMbl 9a 96 Kp [ ILp

1 | Crpoenue aroma. 3aKOHOMEPHOCTH B U3MEHCHUH CBOWCTB 5ceHt. | 3 ceHt
XMMHMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPHOJIOB

2 | Kiaccudukanuys, HOMEHKIATypa  CBOHCTBA HEOPraHMIECKIX 6 ceHT. | 6GCeHT.
BEIIECTB

3 | Buibl XUMHUYECKOH CBSI3M M THIIBI KPUCTAUIMYECKHUX PEIIETOK 12 cenr. | 10cenr.

4 | KontpomnbHas padota Ne 1 mo teme «IloBropenue n yrioyonenue | 13 cenr. | 13cent. | +
3HaHMM OCHOBHBIX Pa3/IeJIoB Kypca 8 Kilaccay

S | Knaccudukanus XuMHYECKUX peakuil 0 pa3aIndHbIM 19 cent. | 17cenr.
IIpU3HaKaM

6 | [loHsATHE O CKOPOCTH XUMUYECKOH peakiuu. [loHsTHE O 20 cent. | 20ceHT.
TOMOT€HHBIX U T€TEPOreHHbIX PEaKIUsIX

7 | [lonarue o XuMUYECKOM paBHOBecHU. DAKTOPHI, BIUIIOMNE HA | 26 CEHT. | 24CeHT.
CKOPOCTh XUMUYECKOW PEaKIUU U MOJI0KEHHE XUMHUECKOTO
paBHOBECHS

8 | OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITUU 27 cedt. | 27ceHT.

9 | Teopus >MeKTPOIUTHUECKOM qucconmanui. CHIbHBIE U Clla0ble | 3 OKT. 1 okt
AIIEKTPOJIUTHI

10 | DrexTponuTHYECKast AUCCOMMAIUS KHCIOT, OCHOBAHHM 1 colel | 4 OKT. 4 OKT.

11 | Monnble ypaBHeHMsI peakuui 10 okT. | 8 OKT.

12 | Xumudeckue CBOWCTBA KUCIIOT B CBETE NPEACTABICHUN 00 11 okr. | llokr.
IEKTPOJIUTUYECKON JUCCOLUAUU

13 | XumMudeckne CBOWCTBAa OCHOBAaHUI B CBETE MPEICTABICHUI 00 17 okt. | 15 okT
IEKTPOJIUTUYECKON JUCCOLUAUU

14 | Xumuueckue cBOHCTBA COJIeil B CBETE MpeICTaBICHH 00 18 okt. | 180KT.
IEKTPOJUTUYECKON JUCCOLUALIUU

15 | ITonsTHE O THAPOIIU3E CoJe 24 okT. | 22 OKT

16 | OGoOUICHNE U cHCTEMATH3AINS 3HAHHI 110 TeMe 25 OKT. | 250KT.
«QIIEKTpOIMTHYECKAs ucconanyst. XUMUYECKHE pEakLuU B
pacTBopax»

17 | TlpakTnueckas paboTa «PemeHne sSKCepuMeHTaIbHbIX 331aW) 7 HOs16. | SHO#0. +

18 | KonTtponbHas pabota Ne 2 o Teme «DIeKTpoIUTHYECKAs] 8 Hosi0. | 8HOs0. | +
aucconuanus. XMMUUYECKUE PEAKIIMU B pACTBOPAX»

19 | O6mas xapakrepuctuka anemMenToB VIIA-rpynmnsl 14 Hos16. | 12H050.

20 | Crpoenue u (pU3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB — 15 HOs16. | 15 HO#0.
raJIOTCHOB

21 | XuMHYeCKHe CBOWMCTBA TaJIOTCHOB 21 Hos10. | 19 HOsO.

22 | XnopoBogopoa. ConsiHast KUCTIOTa, XAMUYECKUE CBOWMCTBA, 22 Hos10. | 22 HOs10.
MIOJIyYEHUE, IPUMEHEHHE

23 | Ilpaktuueckas padota Ne 2 «[losyyeHne cOITHON KHCIOTHI, 28 HOs10. | 26 HO50 +
HU3yYEHUE €€ CBOUCTBY

24 | BpryrcneHus 0 ypaBHEHUSAM XUMHUYECKUX peakiui, eciu oquH | 29 nos6. | 29 nos6.
U3 PeareHTOoB JIaH B U30BITKE

25 | OOmas xapakTepucTuKa 3eMeHToB VIA-rpynmsl 5 Jex. 3 nex.

26 | AmtotponHbie MoauduKau cepbl. HaxoxxaeHue cepsl 1 eé 6 Iex. 6 JieK.
COEJIMHEHUH B IpUpoJe. XMMHUYECKUE CBOMCTBA CEPBI

27 | CepoB0oJ10pOJ, CTpOEHUE, PU3NUECKIEe U XUMHUYECKUE CBOICTBa | 1271€k. 10 mex.

28 | Okcuppl cepbl. CepHast KHCI0TA, (GU3HYECKHE U XUMHUYECKHE 13 mex. | 13 nmex




CBOMCTBA, IPUMEHEHUE

29 | X¥MHYeCKHEe PEaKIINH, JISKAIINE B OCHOBE IPOMBIIIJICHHOTO 19 nek. | 17 nmex.
croco0a MmorydeHus: CEpHON KUCIOThI. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIEH Cpeibl COSAMHEHUSIMU CEPbI

30 | BerarcieHue MacCOBOH JTOJIM BBIXOIa MTPOTYKTA PEAKITUN 20 mek. | 20 mex.

31 | OOmas xapakTepuCcTUKa AIEMEHTOB V A-rpymiisl. A30T, 26 nex. | 24
pacrpocTpaHeHue B Ipupoe, GU3NIECKUe U XUMHICCKHE nex.10:3
CBOICTBA 5

32 | AMMuak, ero GU3MYECKUe U XUMUYCCKHE CBOMCTBA, MmoJiydeHue | 27 nek. | 27 Jiek.
Y IPUMEHEHUE

33 | Conu aMMOHHUSI, UX (PU3MUYECKUE M XUMUUECKHE CBOMCTBA 16 suB. | 14 ans.

34 | Ilpaktiaeckas padorta Ne 3 «[lomyyenne ammuaka, u3ydeHne 17 stuB. | 17 stuB.
€ro CBOMCTB)

35 | AsoTHas Kucnora, e€ (u3nIecKre U XUMHUYECKHE CBOMCTBA 23 guB. | 21 sHB.

36 | Conu a30THOM KUCIIOTHI 24 suB. | 24 sHB.

37 | dochop. Oxcun pocdopa (V) u pochopHas KucIoTa, 30 stuB. | 28 stHB.
(u3UYEeCKre U XUMHUYECKUE CBOMCTBA, MOJTyICHHE

38 | Ucnonb3oBaHue HUTPATOB, pocdaToB u cosieii aMMOHUS B 31 siuB. | 31 siHB.
KayecTBE MUHEpaIbHBIX YA00peHUi. 3arpsa3HeHre TPUPOIHOM
Cpelibl COeIMHEHUIMH a30Ta U ocdopa

39 | Yrmepon, pacipocTpaHeHue B IpUpoje, pu3ndeckne u 6¢beBp. | 4 derp
XUMHUYECKUE CBOMCTBA

40 | Okcuupl yriepoja, uxX GU3NYECKUe ¥ XUMUICCKHE CBOMCTRA. 7 dbesp. | 7 desp.
DKOJIOTHYECKHE MPOOIEMBI, CBsI3aHHbIE C OKcHaoM yriaepoaa(IV)

41 | YroapHas KUCIOTa U €€ COJTH 13¢eBp. | 11derp.

42 | Tpaktuyeckas padota Ne 4 "[loydeHune yriieKuCIOro rasa. 14esp. | 14desp.
KadgectBenHnas peaxius Ha kapOoHAT-HOH"

43 | TlepBoHaYaIBHBIC IOHATHS 00 OPraHMYECKHUX BEIIECTBAX KakK O 20desp. | 18desp.
COEJIMHEHUSIX yriiepoia

44 | KpeMHUIi 1 €ro COeTUHEHUS 21¢ep. | 21desp.

45 | TIpaktruyeckas padora Ne 5. Pemenue 3KCriepuMeHTaIbHBIX 27¢eBp. | 25¢eBp.
3aza4 1o Teme «BaxHeilre HeMeTaIbl ¥ X COSTUHEHUS

46 | O0o0IEeHNE U CUCTEMATU3aLMs 3HaHUH 110 TeMe «Baxkuelmne 28desp. | 28desp.
HEMETAJLJIbl U UX COCIMHEHUS

47 | KontpoasHas padota Ne 3 o teme «BaxkHeitime Hemerauiel 1 | 6 Mmapra | 4 MapTa
WX COCMHEHUS»

48 | O0miast XxapaKTepUCTHKA XUMUYECKUX IJIEMEHTOB — METaJJIOB. | 7 Mapra | 7 MapTa
Mertannuueckas CBSI3b U METAJUTMUECKAsi KPUCTAJUTHYECKast
pemérka. PuznyecKkue CBOMCTBA METAJIIOB

49 | Xumuueckue cBOMCTBAa METAIIOB. DICKTPOXUMHUECKUH psizt 13mapra | 11mapra
HAMPsDKEHUN METAIJIOB

50 | O6mue cocoOs! momyyeHus: MmetayuioB. CrinaBel. Berancnenus l4mapra | 14mapra
110 YpaBHEHUSIM XUMHYECKUX PEAKILIUi, €ClIi OJIMH U3 PEareHTOB
COJICPKUT IPUMECH

o1 | IloHsATHE O KOPPO3UH METAJIOB 20mapra | 18mapra

52 | lllenoyHble METAILTBI 21mapra | 21mapra

53 | OKcUBI ¥ THAPOKCHUIBI HATPHUS M KAJIUS 3 amp. 1 amp.

54 | IllenoyHO3eMeIbHBIC METAJIJIBI — KAJIBIIUNA ¥ MAarHU 4 amp. 4 amp.

55 | Baxwneiimue coeTMHeHHS KanbIus. XKEcTkocTh BoABI U crtocoObl | 10 amp. | 8 anp.
e€ ycTpaHeHus

56 | IIpakTuueckas padota No 6 "XKEcTkocTh BOABI M METOIBI €€ 11 anp. | 11 anp.




ycTpaHeHus"

57 | AnmromMuHMI 17 anp. | 15 amp.
58 | AMdoTepHbIe CBOICTBA OKCUAA U THAPOKCHIA 18 anp | 18 amp.
59 | Keneso 24 anp. | 22 amp.
60 | Oxcuapl, Tuapoxenas! U cosw xxenesa (11 u I1I) 25 anp. | 25 amp.
61 | IIpakTraeckas padorta Ne 7. PemeHue sKkCriepuMeHTATLHBIX 15mas | 29 anp.
3a7a4 no teme «BaxkHelme MeTaJlIbl U UX COCTUHEHUSD)
62 | BeruncneHus o ypaBHEHHSIM XUMUYECKUX PEaKIHid, eclii oauH | 16 mas | 6 mas
13 pEareHTOoB J1aH B U30BITKE UJIU COACPKUT IPUMECH.
Brrunciienust MacCOBOM J0JIM BBIXOJA MPOJYKTA PEAKIIUHI
63 | O6oOIIeHHE U CUCTeMATH3AIIHSI 3HAHKH 110 TeMe «BakHelnme 22 mas | 13 mas
HEMETAJUIbI U UX COCTUHEHUSD)
64 | KonTpoabHas padota Ne4 o teme «BaxHeimme MeTaJiel U uX | 23 Maa | 16 mas
COCTMHEHUS)
65 | Peseps 20 mas
66 | Pezeps 23 mas




