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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QemepanbHOil pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHI OOYYAIOMIMXCS CpPEACTBAaMHU y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpe/ielieHue ero o KiaccaM W CTPYKTYpPUPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTesIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIYKUT OCHOBOW it (POPMHUpPOBAHHUS MHMPOBO33PEHUS
00y4Jaromierocsi, ero MpeAcTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O pPa3BUTHS YETOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CHOCOOCTBYET  pealM3aluMyd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha OMpeNeIEHHOM JTare €&
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OPraHUYECKON XUMUU.

CtpykTypa coaepxaHusi MporpaMMbl 0 XMMUU C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OPIraHM30BaHbl IO MPUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpYyroMYy, BBITIONHAA (YHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW MNPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buomorus. 5—7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHHH XUMHM TPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YEJOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX PeaKinii, B (GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Tpn M3ydyeHUn XMMHHA Ha YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUS BaKHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
oOy4Jaromuxcss K CaMOCTOSATEIbHON MO3HABATENbHON JEATEIbHOCTH, HAay4YHbIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JIESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpA, UCIOJB3Yysl 3HAHWUS W ONBIT, MOJYYEHHBIC MPU W3YYCHUU
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHupoBaHWE y OOYyYalOIMUXCAd TYMAaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1[eJ1eco00pa3Horo TMOBEACHUSI B OBITY M TPYIAOBOM JACSATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINITAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOMWIIS ¥ HANPABICHHOCTH JabHEUIIIETO
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipenmer xumuun. Posb XMMUM B )KU3HU 4ENOBEKa. XUMHSI B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHUS B XMMHUHU. YHCThIE BEIIECTBAa U CMECH.
CriocoObI pa3zziesieHnus CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE HJIeMEHTbl. CHMBOJIBI XHUMUYECKHUX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAasE aTOMHAas —Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHECHUM.

KonnuectBo BemectBa. Momnb. MonsipHas macca. B3anmocBsi3p Kon4yecTBa,
Macchl U 4HCIAa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel 1o ¢opmynam
XUMUYECKUX COCTMHEHUH.

du3nuecKue U XUMUYECKHUE SIBIICHUSI. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUil (COeIMHEHUS, PA3I0KEHNs, 3aMeIlIeHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYA0H, mpaBuiiaMu paboThl B Ja0OpaTopuu U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
duznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaJHMBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) sIBIEHUH, HAO0/IeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasinoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3auMoOJIEHCTBHE Keme3a ¢ pactBopoM conu menu (11),
U3Yy4YEeHHE CTIOCOOOB pa3/iefieHHss CMECeil: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadusi, MPOBEICHHE OYUCTKU MMOBAPEHHOM
colid, HAOJIOJICHHWE W  ONHCaHUE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(IapocTepKHEBBIX).

BaxHeimue npeacTaBuTe, M HEOPraHMYECKMX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopona B Tpupojse, (GU3NYECKHE U XUMHUUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBoit 3(pdeKkT XUMUYECKOW pPEaKIuU, TEPMOXUMHUYECKHUE YpaBHEHHS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — »snemeHT u mpoctoe BeniecTBo. HaxoxkneHue Bopopona B
npupoae, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1074 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudukanus Heopranmdeckux coeauHeHuil. Oxcuabl. Knaccuduxamus
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
CBOKCTBa OKCUIO0B. [lonyueHne OKCUuIoB.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHMWA. PU3MYECKHE UM XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHue KUCIIOT.

Comu. Homenknatypa cosieil. @U3M4eCKue U XMMUYECKUE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBONCTB KHUCIOpPOAa, HaOI0IeHne
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB BOAOpoJia (TopeHue), B3aumojaehcTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIed paCTBOPEHHOTO BEILIECTBA, B3aWMOJICMCTBUE BOJBI C METAJUIaMHU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydyeHue B3aumojenctBusi okcuaa menu (II) ¢ pacTBOpoMm cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
AKCIEPUMEHTAJIbHBIX 3a/lad MO TeMme «BakHellne Kiacchl HEOPraHUYECKHX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJIHBIX D3JIEMEHTOB (IIEJIOYHBIE M HIECIOYHO3EMEIbHBIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3NYECKHIl CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEpHOJA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTA HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAUTMYECKUX CBOMCTB MO IpyIaM U Iepruoaam.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA [HMHKA C pPAaCTBOPAMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLIUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanu3annsa MeXnpeIMETHBIX CBSI3€d INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYILIECTBIISICTCSl 4Y€pe3 MHCIOJNb30BAHME KaK OOIIMX €CTECTBEHHO--HAYyYHBIX
IIOHATUN, TaK U IOHATUMU, SBJIAIOIIMXCS CUCTEMHBIMU Il OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO6uire ecTecTBEHHO--HAYy4YHbIE MOHATHS: HAYYHBIN (akT, runoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCUPUKalus, TM[EePUOJUYHOCTh, HAOIIOACHUE,
JKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsil, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3NUEeCKHe BETUYMHBI, €IUHULIbI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, Apixanue, buocdepa.

I'eorpagus: arMmocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOJBL,
II0JIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BewecTtBo H XUMHYeCKas peakuus

ITepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB
XUMUAYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalausd, KAIbIUA H HX
COCIUHEHUN B COOTBETCTBUU C IIOJOXXEHMEM JJIEMEHTOB B Ilepuoanueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BelmecTBa: BHJBI XMMHUYECKOM CBSI3U. THIBI KPHUCTaUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudpukanus 1 HOMEHKIATypa HEOPraHMYECKUX BELECTB. XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peaklyid Mo pa3auvyHbIM MPU3HAKaM (10 YHCITy
U COCTaBy YYacTBYIOIIHMX B PEaKIUM BEIIECTB, MO TEMIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U 3HIOTEPMHUECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuuecko peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHsATHE O TOMOreHHBIX M T'€TepOTreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIUAIOIIME HA CKOPOCTh XHMMHYECKOHW pPEaKIUU U II0J0KECHUE XUMUYECKOrO
PaBHOBECHS.

OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pPEaKLUH. CocraBienue YPaBHEHU I



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMA BUIAMH
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHUM W cCOJIeM B CBeTe MPEACTaBICHUNA 00 AIEKTPOIUTUUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BOBMOKHO  HCIOJB30BaHWE BHUAEO MaTEpHUANIOB), MPOBEICHUE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BbIIEJICHUE Ta3a, oOOpa3oBaHWE BOJAbBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasioKEeHHs, COSAUHEHUs), paclio3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBa cephbl. CepoBOMOPOM, CTpoeHHE, (PU3MUECKUE U
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kuciota, (Qu3Myeckue U XUMHUYECKHME CBOMCTBa (oOmue Kak
OpeCTaBUTeNsl Kjlacca KHUCIOT M crneuunpuuyeckue). XUMHUECKHUE peakluu,
JeXalle B OCHOBE IPOMBIIIIEHHOrO0 croco0a IMOJNy4eHUsS CEPHOM KHCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILIEHUSI.

OO6mas xapakrepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusznueckne U XuMu4Yecke cBoiictBa. KpyroBopot azora B nmpupozae. AMMHUakK, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBoiicTBa (0OIIME Kak TMpEeACTaBUTENS KJacca KHUCIOT M crHenududecKue).
Hcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSL B KadyeCcTBE MMHEPAJIbHBIX
yno0opeHnii. XuMU4ecKoe 3arpsi3HEHUE OKPYKaIOIIEeH Cpeibl COeIMHEHUSIMHU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gochopa, GuMUEecKHe M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciaora, pu3ndecKue 1 XUMHIESCKHIE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

O6mias xapakrtepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTIEepoj,  aUIOTPOITHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJIOrMYecKHue MpoOJeMbl, CBA3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a rino0anbHOrO NOTEIUIEHUS KIMMaTa, MNapHUKOBBIN
addekrt. YronpHas Kuciaora v €€ coiid, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YTIEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECIUHEHUN.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHUs KpeMmHHs B mnpupoje. OOmme mnpeacraBieHus 00
okcune kpemuus (IV) u kpemHueBoil kuciaore. CHIMKATBI, UX UCIOJIB30BAaHUE B
ObITY, B NMPOMBIIIJIEHHOCTU. BaxkHeilne cTpouTenbHble MaTepHalbl: KepamHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKaOIUE (QUINYECKHUE U XHMMHUYECKHE CBOMCTBa
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COCOUHEHUSIMU  (BO3MOXHO  HCIIOJB30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBiIEHHOMN CEPHON KUCIIOTHI, MPOBEAEHNE KAUECTBEHHON PEaKIMK Ha Cyabdar-
WOH U HaONIofieHue Npu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHHUA U (ochaT-uoOH U U3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINIMYECKUX PEHIETOK anMasa, Tpaduta, dyliepeHa, O3HAKOMIICHHUE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJICHHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHuss B llepuoguueckon cucreMe xXumMu4deckux diemento . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaiuioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIocOoObl TMONIydeHUs: MeTaioB. [loHATHE O KOPpPO3WHM METaIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B [lepuoanyeckoil cucteMe XMMUYECKHX
sanementoB JI. M. MeHneneeBa, CTpO€HHME HMX AaTOMOB, HAaXOXKJIEHUE B MIPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckon cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajplus. Baxuelimue coenuHeHHs] Kanblusi (OKCUJA, TUIAPOKCHI, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KEeHUE B [leproinueckor cCuCTeMe XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMUHUSL.

Kenezo: monoxkenue B [lepuoanyeckoil cucteMe XUMUYECKUX 3J1EMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA *xene3a. Okcubl, rupokcu bl 1 coiu xkenesa (II) u xeneza
(IIT), ux cocta, CBOICTBA U MOTYYECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMl METAUIOB W CIUIaBOB, HUX (U3MUECKUMU
CBOMCTBAMH, M3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KEJIE€3a B KUCIOPOJE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(IT1) u xeneza (I11), menu (II), HaOmrOAEHUE U OMKMCAHUE TIPOLIECCOB OKPAITUBAHUS
IUITAMEHUM HMOHAMHM HaTpus, Kaldus W Kalblusg (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JKM3HU 4YelioBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poiap xumun B penieHnn 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuit IKCnepumMenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzammsi MEXIpPEAMETHBIX CBS3CH NMPU HM3YYCHHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIMX €CTECTBEHHO-HAaYYHBIX
MOHATHM, TaK W TOHSATHUM, SIBJISIOMIMXCS CUCTEMHBIMH JIJII OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOT'O ITUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSATHSA: HAY4YHBIM (DaKT, rUmores3a, 3aKOH,
TEOpHs, aHajau3, CHUHTEe3, Kiaccupukamus, TMEepUOAUIHOCTh, HAOIIOJECHUE,
OKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPECHHE, MOJCib, SBJICHHC, ITAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

dusnka: MaTepus, aToM, DJJEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIH],
W30TOIBbI, PagUOAKTUBHOCTh, MOJEKYJa, SJCKTPHUUYECKUHM 3apsjl, MPOBOIHUKH,
MOJIYIIPOBOAHUKH,  JUAJICKTPUKH, (POTORIEMEHT, BEIISCTBO, TEIO, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATTHYECKAS
pemérka, ciuiaBbl, (GU3NYECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJTHIIE.

buomorus: dorocuHTe3, npIxaHue, Omocdepa, IKOCHCTEMa, MHUHEpaIbHBIC
yIOOPEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIEHBIC BEIECTBA.

I'eorpadust: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE IOPOIHI,
I0JIE3HbIE UCKOITaeMbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yIbTAaThl OCBOCHHS IPOrPaMMbl OCHOBHOI'O OOIIEro
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYEeHHS XMMHUU B CIUHCTBE Y4EOHOU W
BOCIIUTATENIbHOU JEATETLHOCTU B COOTBETCTBUH C TPATUIIMOHHBIMUA POCCUNCKUMU
COLMOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMU B
o0IIecTBe MpaBWIaMH M HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT IIporeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIudHOCTHBIE  pE3yNbTaThl  OTpPakalOT  TOTOBHOCTH  OOYyYaromIMXcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUM U
paciIMpeHue OIbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOI'O OTHOIIECHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJICIWI0, TOHUMAHUSA 3HAYEHUS XUMHUYECKOM HAayKh B >KU3HU
COBPEMEHHOI'0 O0IIeCTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpPHON HH(OpMalyeit o
NEpPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOPMax M TMpaBUIAX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JESATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOM JEATEIBLHOCTH IPH
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OIIEHUBAaTh CBOE TIOBEAECHHE W TIOCTYIIKM CBOMX TOBApHUIIEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI .

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBJISIOLINE
OCHOBY I TIOHUMAHUSI CYIIHOCTH HAYyYHOW KApTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3SX YEIOBEKA C
MPUPOAHOM CPeoH, O pOJIM XMMHUHU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIC MOTHBBI, HAlPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUM IO
XUMUH, HEOOXOIUMBIE NJi1 OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBICHUMH,
MO3HaBaTEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O W TIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOW H  HCCIEI0BATEIHCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHUE TOCICACTBUN U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOJIMMOCTH  COOJIOJICHUSI TPaBWJI OE30MacHOCTH TIPU  OOpaIleHUH C
XUMHUYECKUMU BEIECTBAMH B OBITY U pPEaIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

HMHTEpeC K MPaKTUICCKOMY M3YUYCHHUIO TTPodeccrii U Tpy/ia pa3IudHOro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBIOOP
WHUBUIYAJbHOU TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPO(EeCCHOHATBHOU CpeIe;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, TOHUMAaHHUE [IEHHOCTH 3JJ0POBOTO U
O0e3zomacHOoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TICHUXUUYECKOMY 3JI0POBBIO, OCO3HAHHME ILIEHHOCTH COOJIOJCHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pelieHus 3a/1a4, CBA3aHHbBIX ¢ OKPY>Kalolled TPUPOTHON CPEIO, IS TTOBBIIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA MM B ITO3HABATEILHOM,
KOMMYHHKAaTUBHOM U COITMATILHOMN ITPaKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMupOBaHUs MHUPOBO33PEHHUSI OOIEHAy4YHbIE TOHATHUA (3aKOH, Teopus,
NPUHIINI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JPYroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YuyeOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIEC), KOTOpbIe oOOecrneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
NEeSATENTbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

ba3oBble jjornueckue aeiicTBus:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPH OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX MOHATUU (BBIIEIATh UX XapaKTEpHBIC
NPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTMMU TMOHITHUSMH), UCIIOIH30BATh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KpUTEpHUH ISl KIacCU(PUKAUA XMUMHYECKUX BEIIECTB M XUMUYECKUX PEAKIIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

YyMEHUE TMPUMEHITh B TPOILlECCE€ TMO3HAHMSI TMOHITUS (MpPEIMETHBIE W
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTAa), XHUMHUYeckas ¢opMylina U ypaBHEHHUE
XUMUYECKON peakiuu — MpU PelIeHUH y4eOHO-TI03HABATEIbHBIX 3ajlay, C Y4ETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATh M XapaKTePU30BaTh CYIIECTBEHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
MPOTUBOPEUHUS B U3YyUAEMbIX IIPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS !

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OIbITa MO IUIAHUPOBAHUIO, OpPTaHU3AIUMU M TPOBEACHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (GOPpMYIUPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIpPaBOYHbBIE
nocobusi, pecypcsl MHTepHeTa), KpUTUYECKH OIEHUBATH MPOTUBOPEUYUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENBHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIIA, MPUOOPETEHHUE OMBITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATH ONTUMAIBHYIO (pOpMyY TpeacTaBieHus: nHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOXKHBIMU CXEMaMH, JharpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  MPEICTAaBISATh  IOJNYYEHHBIE  pE3ylbTaTbl  MO3HABATEIBHOMN
NEATETbHOCTU B YCTHBIX M TMHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OIPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENBHOCTD, BHIOUPATh HarbOosee d(PPeKTUBHBIE CITOCOOBI peIeHUs] yUeOHBIX U
MMO3HABATENBHBIX 337]a4, CAMOCTOSITEIbBHO COCTaBJISITh WM KOPPEKTHUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep KaHMsl, YCTAHOBJIEHHOTO JaHHOW ¢enepalibHOW pabodeil mporpaMMonu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NESITEIbHOCTH  II0  TOJIYYEHHI0O HOBOTO  3HAHWS, €ro HHTEPIpPETALUU,
mpeoOpa3oBaHUIO M IPUMEHCHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XKHOE BEIIECTBO, CMECh
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBas JOJIsl XUMUYECKOro 3JIeMEeHTa B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, JIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiaccuPuKamus peakiuil: peakiuu
COCIMHEHMS, pEaKUUHU PA3I0KEHUSA, pPEAKUUM 3aMEIICHHS, pPEaKUUu
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOM d(PpdeKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOuTalb, pPaanyc
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
VOHHAs CBS3b, MOH, KATHOH, aHWOH, PacTBOP, MaccoBas JOJIS BEIIECTBA
(TpolleHTHAs KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHITHUS IPU ONMMMCAHUM BEIIECTB M UX NPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBjieHUs (opMyn
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUU IO
dbopmynamM, BHA XHUMHYECKOHM CBS3M (KOBaJCHTHAas W HWOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona J[I. M. Mengeneesa:
JIEMOHCTPUPOBATh ITOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMUYECKHX 3JIEMEHTOB OT WX MOJOXKEHHUs B llepumommueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBATh W XapaKTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoit
CUCTEMBl XHWMHUYECKHX JJEMEHTOB: pa3iuyarb IOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OOJBIIIE TEPHUOJbI, COOTHOCUTh OOO3HAYCHUs, KOTOPbIE HMEIOTCA B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MengeneeBa» C YMCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIIOBOMY 3D PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIUMCIIATH OTHOCHUTENbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE TPUYUHHO--CIICJACTBEHHBIX CBSI3€M — ISl U3YUYCHUS] CBOWCTB
BEUIECTB M XHMHYECKMX pEAKIUil, EeCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX MOHSATHUWA: XWMHUYECKHI
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUYECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBOM 3dexT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKHCIINUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE H  BOCCTAHOBJICHHE,
ajutorponusi, aMm(GOTEPHOCTh, XUMHYECKas CBSA3b (KOBAJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHneHnTpanus [TJIK Bemiectna;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHSITHM U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENECIISITh BAJICHTHOCTh U CTENICHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHANICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCy COEIMHEHUN 1o (opMyraMm, BHUI XUMHYECKOH
CBs3W (KOBWJICHTHAs, WOHHAs, METANIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAUHEHUH, TUI KPUCTAIIINYECKON
PEIETKM KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbIica Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3IMyuarth TMOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» u  «moOodYHast
noarpynna (b-rpynma)», manble u OONbIIHE TEPUOABI, COOTHOCHTH
00O3HAUYEeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAMYECKONM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB H
pacrpeieicHie HX 10 D3JICKTPOHHBIM CJIOSM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKHE DJIEMCHTHI, HCOPraHWYECKHUE BEIEeCTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIIIOBOMY (P hEKTy, M0 U3MEHEHUIO CTENeHed OKUCIICHUS
XUMUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPKAAsA OIMMCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHS pCaKIWH, IMOATBEPKIAIONINX CYIIECTBOBAHKE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XUMHYECKHX TNPEBpaIlleHud B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKIUu;

coONoaTh  MpaBWwia  MOJb30BAaHUS  XUMHUYECKOM  TOCyAOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YIIIEKUCIIOro rasa);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAcO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3y4YeHHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAY4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837c

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimne npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edso0.ru/7f41837c
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUI https://m.edso0.ru/7f41837c

HWroro no pazneny 30

Pa3znen 3. Ilepuonuueckuii 3axon u [lepuoanyeckas cucrema xummuueckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHne aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMuyeckas CBS3b. G 1OK
nOINOTEKA
3.2 OkHcHTe b HO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmaorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Pa3nea 2. HemeTanabl M X coelMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PYIIIBL. 2€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [JOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB [VA-rpymmel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edsoo0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KNIACC
KonauvecrBo yacoB
Ne Hara
Tema ypoka Kontpoabubie | IIpakTuyeckue
n/n Beero U3Y4YeHH S
padoTbI padoThI
1 [Ipenmer xumuu. Posib XUMUH B )KU3HU 05.09.2023
YenoBeka. Tena u BemecTsa
2 [TousiTve 0 MeTOMAX MO3HAHUSA B XUMUU 07.09.2023
[Tpaktrueckas padorta Ne 1 «IIpaBuna paboTbl
3 B 1aboparopuu U MpUEMBI 0OpaIeHUS ¢ 12.09.2023
1a00paTOPHBIM 000PYIOBAHUEM
4 YucTele BeliecTna f/I cmecu. CiocoObl 14.09.2023
pazneneHnus cmeceit
[IpakTrueckas padora Ne 2 «Paznenenue
5 cMecell (Ha mpuMepe OYUCTKY MOBAPEHHOU 19.09.2023
COJIN)»
6 ATOMBI U MOJICKYJIBI 21.09.2023
7 XVUMHUYECKUE 3JIEMEHTBI. 3HAKH (CHMBOJIbI) 96.09.2023
XUMHUYECKHUX JIEMEHTOB
[TpocThie U CIIOXKHBIE BEIIECTBA 28.09.2023
ATOMHO-MOJICKYJISIPHOE YUCHHE 03.10.2023
3aKOH MOCTOSTHCTBA COCTaBa BEIECTB.
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 05.10.2023
XUMHUYECKHUX DJIEMEHTOB
11 OTtHOCHUTENbHAsA aTOMHAs Macca. 10.10.2023

OTtHOCUTENbHAS MOJIEKYJISIPHASI Macca




MaccoBas J0JIA XUMHYCCKOTI'O 3JICMCHTA B

12 12.10.2023
COCTMHEHUU

13 KommmuecTBo BemecrBa. Monb. Moisipaast 17.10.2023
Macca

14 duznvecKre U XUMHUUECKHE SBICHUSI. 19102023
XrAMHUECKask peakius

15 [TpuzHaku u yCJIOBI/ISIV MPOTEKAHUS 94.10.2023
XUMHUYECKHUX PEaKIIHii

16 3aKOH COXpaHEHUS MacChl BEIIECTB. 96.10.2023
XHUMUYECKUE YPAaBHEHHUS

17 BrrancneHus: KoIm4ecTBa, MacChl vBemeCTBa o 07.11.2023
YpaBHEHUSM XUMHYECKHUX PEaKIIHiA
Knaccudukanus XuMH4ecKux peakiuii

18 (coennHEeHMS, Pa3IOKECHUS, 3aMCIIICHUS, 09.11.2023
oOMeHa)
M. B. JIOMOHOCOB — y4€HBlIii-

19 sHIKIoneaucT. O0o0ImEeHne 14.11.2023
CUCTeMaTHU3alus 3HAaHUH

20 Kontponbnas pabota Nel o teme «Bermectpa 16.11.2023
Y XUMUYECKUE PEaAKITHID)
Bo3nyx — cmech razos. CocraB Bo3ayxa.

21 Kucnopom — siaeMeHT ¥ IpoCcToe BEMIECTBO. 21.11.2023
O30H
OuU3NYECKUE U XUMUYECKUE CBOMCTBA

22 KHCII0po/ia (peaKLMK OKUCIIEHUS, TOPEHHUE). 23.11.2023
[Tonsarue 00 oxcuaax

23 CriocoObl MosTy4eHus: KUCI0po/ia B 98.11.2023

1a00paTOPHUH U MPOMBIIIIICHHOCTH.




[IpumeneHue kuciaopoaa

TernoBoit 3QPeKT XUMUISCKON PEaKITuH,

24 MOHSTHE O TEPMOXUMHUYECKOM YPAaBHEHUH, 30.11.2023
9K30- U SHJOTEPMUYECKHX PEaKLUIX
TomnuBo (He(Th, Yroiab U METaH).

25 3arps3HeHue BO3/IyXa, CIOCOOBI €ro 05.12.2023
MIPEOTBPAILICHHS
[Tpaktuyeckas padora Ne 3 o Teme

26 «ITomyuenue u cobupanue KuciIopoaa, 07.12.2023
W3yYEHHE €ro CBOMCTBY

97 Bonmoponx — 37eMeHT 1 MpOCTOe BEIIECTBO. 12122023
Haxoxnenue B npupoae

08 dusnyeckue U XUMUYECKHE CBOWCTBA 14.12.2023
Bosiopoa. [Ipumenenue Bogopoa

29 [TonsiTHE O KUCIOTAX U COJAX 19.12.2023

30 CrniocoObI mosryyeHus BO10poia B 91.12.2023
naboparopuu
[Tpaktrueckas padota Ne 4 o Teme

31 «Ilonyuenue u cobupanue BoI0pPoOa, 26.12.2023
W3yYEHHUE ETO CBOMCTB)

32 MossipHblii 00bEM ra3oB. 3aKOoH ABOTapo 28.12.2023
Beruuciienus 00b€Ma, KOTMYECTBA BEIIECTBA

33 ra3a 1o ero U3BeCTHOMY KOJIIMICCTBY 09.01.2024
BEIIIECTBA HIH 00BEMY
Beruuciienust 06bEMOB ra3oB M0 YpaBHEHHIO

34 peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX 11.01.2024
OTHOLIEHUH T'a30B

35 duznyeckre 1 XUMUYECKHE CBOMCTBA BOIbBI 16.01.2024




36 CocraB ocHoBanui. [TonsiTe 00 MHAMKAaTOpaxX 18.01.2024
Bona xak pactBoputens. HacbleHHbIE U

37 HEHACHIIIEHHbIE pacTBOPHL. MaccoBast J0Jist 23.01.2024
BEIIECTBA B PACTBOPE
[IpaxTrueckas padora Ne 5 mo Teme

38 «[IpUroTOBIICHNE PACTBOPOB C ONPEACIEHHON 25.01.2024
MacCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA
KonTponbhas pabora Ne2 o teme

39 P P 30.01.2024
«Kucnopoa. Bogopoxa. Bona»
Oxcuppl: cocTaB, KiaccupuKanus,

40 8 rant 01.02.2024
HOMEHKJIaTypa
[Tonyuyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX 06.02.2024
OKCHJIOB
OcHoBaHUA: COCTaB, KJIaCCH(HUKAIIYS,

42 rkant 08.02.2024
HOMEHKJIATypa
IlomyyeHne 1 XUMUYECKHE CBOMCTBA

43 YA 13.02.2024
OCHOBaHUI
KucaoTsl: cocTas, KiaccupuKaIms,

44 ¢ 15.02.2024
HOMEHKJIaTypa

45 IlonyueHnue 1 XuMUYECKHE CBOMCTBA KUCIIOT 20.02.2024
Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI

46 (cpeite) P 22.02.2024
MOJTYYEHUS, XHMUYCCKUE CBOWCTBA
IIpakTueckas padora Ne 6. Pemenue
HKCIIEPUMEHTANBHBIX 3a7a4 M0 TEME

47 P 8 27.02.2024
«OCHOBHBIE KJIACChl HEOPTaHMUECKUX
COCIUHEHUIN

48 ['eneTnyeckas cBsI3b MEXKAY KJIacCaMH 29.02.2024




HEOPraHUYCCKUX COGI[PIHCHI/IFI

49 O060011IeHNe U CUCTEMATU3AIMI 3HAHUHI 1 05.03.2024
50 Konrponsnas padora Ne3 o teme "C?'(':'HOBHLIG 1 07.03.2024
KJIACChI HEOPTAaHMUECKHUX COSTUHEHHIMA
[lepBbie MOMBITKU KIacCU(PUKALIUU
o1 XUMHUYECKUX 35ieMeHTOB. [loHsTue o rpynmnax 1 12.03.2024
CXOJHBIX PJIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuonnueckas
52 cHUCTeMa XUMMHYECKHUX 3yemeHnToB J[. U. 1 14.03.2024
Menpeneena
53 Ilepuoasl, rpymIibl, MOATPYIIIBI 1 19.03.2024
54 Crtpoenue atoMoB. CocTaB aTOMHBIX SIJIEP. 1 91.03.2024
MzoTomnsl
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB llepuoanyeckoit cucremsr /1. . 1 04.04.2024
Menneneena
XapakTepucTuka XMMHYECKOT0 3JIEMEHTA 110
56 ero nosioxkeHuto B [lepuogudeckoit cucteme 1 09.04.2024
. 1. Menneneena
3nauenue [lepuonnyeckoro 3akoHa Jist
57 pa3BUTHA HAyKH U npakTuku. . . 1 11.04.2024
MenpeneeB — y4€HbIN, IEAaror U rpakJIaHuH
58 DIEKTPOOTPHUIIATSIIEHOCTh ATOMOB 1 16.04.2024
XUMHYECKHUX JIEMEHTOB
59 HNonnas xumuueckas CBsi3b 1 18.04.2024
60 KoBajieHTHas MoJIsipHAast XUMHYECKasi CBS3b 1 23.04.2024
61 KoBaneHnTHast HenossipHasi XUMUYECKas CBS3b 1 25.04.2024
62 CreneHb OKUCICHUS 1 02.05.2024




63 OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 07.05.2024

64 OxuCIUTETU U BOCCTAHOBUTEIIH 14.05.2024

65 Kontponbhas padora Ne4 o teme «CtpoeHue 1 16.05.2024
aToMa. XuMH4YECKasl CBSI3b»

66 Pe3epBHBIiT ypoOK. O6o6iueHHe u 1 21.05.2024
CUCTeMAaTH3AIHS 3HAHHHA

67 PesepBHBIiT ypok. 0606VHIGHI/I€‘ u 1 22 05.2024
CUCTeMAaTHU3alHs 3HAHHHA

68 Pe3epBHBIiT ypoOK. O606£H€HI/IC u 1 23.05.2024
CUCTeMAaTH3aIHS 3HAHHMA
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9 KVIIACC

KoanuecTBo 9acoB
Ne Jara
Tema ypoka KoHTpoabHbIE IpakTHYecKue
n/n Bcero U3Yy4YeHHS
padoThbI padoThbI

[Tepuonnueckuii 3akoH. [lepuoauueckas

1 CHUCTeMa XUMHUYECKHX 351eMeHToB /1. 1. 1 01.09.2023
Menneneena
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB

2 XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX 1 06.09.2023
MEePHOJIOB
Kaccudukamnus n HoMeHKIaTypa

3 P P 1 08.09.2023
HEOPraHMYECKHUX BEIICCTB
Bunpl xuMudeckou CBSI3U U THUIIBI

4 N 1 13.09.2023
KPUCTAJUTMYECKUX PEHIETOK
Kontponbnas padota Nel o teme

5 «IToBTOpeHue u yriydaeHne 3HaHUHI 1 1 15.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»
Knaccudbukanusg xXuMHYeCKUX peakui Mo

6 ¢ P 1 20.09.2023
Pa3IUYHBIM IPU3HAKAM
IlonsiTHE O CKOPOCTH XMMHUYECKOM PEaKLUH.

7 IloHATHE O TOMOT'€HHBIX U F€TEPOTrE€HHBIX 1 22.09.2023
peaKIusIx
[TonsiTHE O XUMUYECKOM PAaBHOBECHH.
dakTOopsl, BIUIIONINE HAa CKOPOCTh

8 PEL, B P 1 27.09.2023
XUMHYECKON peaKINy U TIOJI0KEHUE
XUMHUYECKOTO PABHOBECHS

9 OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE 1 29.09.2023




peakIu

Teopust 3IEKTPOIUTUYECKON TUCCOLUALINH.

10 04.10.2023
CunbHBIC U ClIa0bIC AIEKTPOJIUTHI

11 HonHble ypaBHEHUS peaKIMi 06.10.2023
XHWUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHHUM

12 B CBETE MpeCTaBICHUN 00 11.10.2023
ANEKTPOIUTUICCKON JUCCOLUAITUU
XUMUYECKHE CBOMCTBA COJIEH B CBETE

13 MpeACTaBICHUN 00 AIEKTPOIUTHICCKON 13.10.2023
JIACCOIHAIIAN

14 IlonsTue o ruaponuse conei 18.10.2023

15 O06o00meHre 1 cucTeMaTr3aIus 3HaHAH 20.10.2023

16 [Ipaktrueckas padota Ne 1. «Pemenue 95.10.2023
IKCIIEPUMEHTAITLHBIX 33729
KonTponbHas padora Ne2 o teme

17 «INEeKTPOIUTUYECKAS TUCCOLIUALIUS. 27.10.2023
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»

18 O6mas XapaKTepI:ICTI/IKa rajor¢HOB. 08.11.2023
XUMUYECKUE CBOWMCTBA HA TIPUMEpPE XJI0pa
XnopoBogopon. CoiisiHast KUCTIOTA,

19 XHUMHUYECKHE CBOICTBA, MMOJIyUYeHHE, 10.11.2023
MIPUMEHCHHE
[IpakTrueckas padbora Ne 2 o Teme

20 «[lony4eHnue CONSTHON KUCIIOTHI, U3ydeHue e€ 15.11.2023
CBOMCTB»
Boeruucnenust mo ypaBHEHUSM XUMHUYECKUX

21 peakIii, eclii OJIMH U3 PEareHTOB JaH B 17.11.2023

n30BITKE




22

OO611as xapakTepucTUKa 3JIeMeHTOB VIA-
TPYIIIIBI

22.11.2023

23

AnnorponHbie MOTU(GUKAIIUN CEPHI.
Haxoxnenue cepbl 1 €€ COeTUHEHUN B
npupojae. XMuMHUUECKUE CBOMCTBA CEPhI

24.11.2023

24

CepoBoaopos, cTpoeHue, (pu3ndeckue u
XUMHYECKHUE CBOMCTBA

29.11.2023

25

OKCI/I)ILI CCPHI. CCpHaH KHUCJIOTa, (I)I/ISI/I‘{eCKI/Ie
1 XUMHWYCCKHUC CBOﬁCTBa, IMPUMCHCHUC

01.12.2023

26

XUMUYECKUE PEaKIINH, JICKAIIUE B OCHOBE
MIPOMBIIIIEHHOTO CrIoco0a MoTy4eHus
CEpPHOU KUCIIOTHL. XMMHUYECKOE 3arpsi3HEHUE
OKPY’KAIOILIEH CPellbl COETUHEHUSIMHU CEPBI

06.12.2023

27

Brruncnenue MaccoBO# 0JIM BBIXO1a
MPOYKTA PEAKIINHU

08.12.2023

28

OO01mas XxapakTepucTuKa JIeMEHTOB V A-
TpYIIbL. A30T, pacpoCTpaHeHHe B PUPOJIE,
bu3HUECKIe U XUMUYECKUE CBONCTBA

13.12.2023

29

AmMuax, ero Gpu3nyecKrue 1 XuMu4ecKue
CBOMCTBA, IIOJIyYEHHE U IPUMEHEHHE

15.12.2023

30

[Ipaktuyeckas padora Ne 3 o Teme
«ITomyuenne amMmmuaka, U3yuyeHHe ero
CBOMCTB»

20.12.2023

31

AzoTHas kucnoTta, e€ puznueckue u
XUMHYECKHUE CBOMCTBA

22.12.2023

32

Hcnonp3oBaHue HUTPATOB U COJIEH aMMOHHUS
B KaueCTBE MUHEPaJIbHBIX YA0OPEHUH.
XUMHUECKOE 3arps3HEHNE OKPYKAIOMIeh

27.12.2023




Cp€Abl COCAMHECHUSAMM a30Ta

33

docdop. Oxcun dpocdopa (V) u pochopras
KHCJI0Ta, (GPU3UYCCKUE U XUMUYCCKUE
CBOWCTBA, MOJyYCHHE

29.12.2023

34

Hcnonb3oBanue pocdaToB B KauecTse
MUHEPAJIbHBIX yI0OpeHH. 3arpsi3HeHne
MIPUPOTHON cpebl hochaTamu

10.01.2024

35

Yrﬂepon, pacnnpoCTpaHCHHUC B IIPUPOJL,
(I)I/ISI/ILICCKI/IC 1 XUMHYECKHE CBOMCTBA

12.01.2024

36

Oxcunpl yriaepona, ux Gpusnueckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
poOJIEMBl, CBSI3aHHBIE C OKCHUIOM YIIIEpoa
(v)

17.01.2024

37

38

VronpHas KHCI0Ta U €€ COIn

[paktuyeckast pabora Ne 4 o Teme
"[losryyeHune yriekucioro rasa.
KauecTBenHnas peakuus Ha kapOoHAT-HOH"

19.01.2024

24.01.2024

39

HepBOHaanBHBIC MOHATHS 00 OpTraHU4YCCKUX
BCIICCTBAX KaK O COCAMHCHHUAX YIJICpoaa

26.01.2024

40

Kpemnwuii u ero coennnenust

31.01.2024

41

IIpaktuyeckas pabora Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxnelne HeMeTaJUIBEI U UX COEIUHEHUS)

02.02.2024

42

KonTponbhas padora Ne3 o Teme
«Baknelmnuye HeMeTaJUIbl U UX COCIUHEHUS)

07.02.2024

43

O6HIa$I XApPAKTCPUCTUKA XUMHUUYCCKUX
9JIEMEHTOB — METaJUIOB. MeTannnueckas
CBA3b U MCTAJINIMYCCKAs KPUCTAJITIMUCCKAs

09.02.2024




peméTKa. dusnyeckue CBOMCTBA METAIOB

XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMHUYECKUN Psijl HAPSIKEHUI 14.02.2024
METaJIOB
OO1m1re crocoObl MOTyYCHHsT METAIUIOB.
45 Crnagsl. quncneﬁnuﬂ 10 YPaBHCHUSM 16.02.2024
XUMHYECKHUX PEAKIIHMA, €CITH OJIUH U3
PEareHToB COACPIKUT MPUMECHU
46 [loHsiTHE O KOPPO3UHU METAIIIOB 21.02.2024
47 [Ilemo4HbIC METAJIIBI 28.02.2024
48 Oxcupl ¥ TUIPOKCHIBI HATPUS U KaJIns 01.03.2024
49 H.[enoriHo3eMeanHe METaJUTbl — KaJIbIUH 1 06.03.2024
MarHui
50 Baxueiinme coeTMHEHNS KAJIBIIUI 13.03.2024
51 O06o0061IeHre U cucTeMaTU3alus 3HaHU| 15.03.2024
52 XKécTrocTh BOIBI U CLIOCOOBI €€ yCTpaHeHUS 20.03.2024
53 'ljlpz.i'KmquKas[ pabota Ne 6 o "TeMe ) 99 03.2024
JKECTKOCTH BOJBI M METOJIBI €€ YCTPAHCHUS
54 ANfOMUHUHT 03.04.2024
55 AMdoTepHBIEC CBOWCTBA OKCUA U 05.04.2024
THIIPOKCHIA
56 Keneso 10.04.2024
57 Oxcunel, Tuapokcuabl u conu xenesa (1) u 12.04.2024
xenesa (I11)
58 O00011IeHNE U cUCTEMATU3AaIMs 3HAHUI 17.04.2024
59 [TpakTrdeckas padora Ne 7. Pemenue 10.04.2024

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC




«BaxHelmme MeTaJlIbl 1 UX COCIHUHCHUI»

Brraucnenus 1o YPaBHCHUAM XUMHUUYCCKHUX
peaKLuil, eclii OVH U3 PEareHTOB JaH B

60 M30BITKE WU COACPIKUT IPUMECH. 1 24.04.2024
Berunciennss MaccoBoi 107U BBIXOJa
NPOJIyKTa peaKknuu

61 O06o0menne U cucTeMaTu3anus 3HAaHUK 1 26.04.2024

62 KOHTpOJIVLHaﬂ pabota Ne4 o Teme 1 03.05.2024
«BaxHeiie MeTauibl U UX COETUHEHUS

63 BemecTBa 1 MaTepuaibl B HOBCETHEBHOM 1 08.05.2024
KHM3HH YeJIOBEeKa

64 XUMHUUECKOE 3arps3HeHNE OKpYXKaroIe 1 15.05.2024
cpensl

65 Ponb XxuMuM B peIIeHNH SKOIOTHIECKUX 1 17.05.2024
pooieM

66 PesepBHBIil ypok. O606£ueHI/Ie u 1 99 05.2024
CHCTeMaTH3alus 3HaHUH

67 Pe3epBHBIiT ypoK. O6o6£ueH1/Ie u 1 93.05.2024
CHCTEeMaTH3alHs 3HAHUH

68 PesepBHEIil ypok. 0606£ueHHe u 1 94.05.2024
cucTeMaTH3alys 3HaHUH
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxnmoHepHoe obmiectBo «M3aarenbcTBo «IIpocBernienne
* Xumus, 9 ximacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






