MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA
MunucrtepcTBo 00pazoBanusi Marajganckoii 001acTu
VYnpasnenue o0pa3oBanus agMUHUCTpAKU OJBCKOr0 MYHUIIMIIATBHOIO OKPYTa

MKOY OOII c.TaxToamck

PACCMOTPEHO COT'JTACOBAHO YTBEPXJEHO
[Ipencenarens IIpencenarens JIMpEKTOp LIKOIbI
METOINYECKOI'O neaarortdycCKoro CoBE€ra
00BbeIUHEHUS [axypmuna O],
[Taxypauna O. 1. [Tpuka3 Ne90 ot «01»
Ne6 ot «31» aBrycra2023r. ceHta0pa2023r.
[oBonnaesa 3.K.
No5 ot «25» aBrycta2023r.
PABOYAS ITPOT'PAMMA

(ID 3237331)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

Ju1st oOyyvaromuxcs 8 — 9 Kiaccos

yuntens: laxypauna O. /1.

c.TaxToamck 2023r



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPENnogaBaHus y4eOHOro npeamMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH 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, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHH C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTeNlbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs, a TaKkKe TPeOOBAHUM K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
0o0y4Jaromierocsi, ero MpeAcTaBIeHUN O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIEM 3IPaBOOXPAHCHHUSI.

N3yuenne xumuu:

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

BHOCHUT BKJaJ B (DOPMHUpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
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 YETOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K UETTOBEKY, BHOCUT CBOM BKJIaJ B KOJIOIMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha ONPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0O0ILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepaHus MpOrpaMMbl O XMMHUU CPOPMUpPOBaAHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATEIBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
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 JIpyroMy, BBIIONHSASA (QYHKIUH OOBSCHEHUS M MPOTrHO3UPOBAHUS
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
€€ CHUCTEMHOW NPUPOABI, LEHHOCTHOTO OTHOLIEHWS K HAy4YHOMY 3HAaHHIO 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 wu3ydyeHUHM XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YEJOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMbBl XHMHYECKHX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX PeaKinii, B GOPMUPOBAHUH W PA3BUTUH TO3HABATEILHBIX YMCHHUHA U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JESITeNbHOCTH, OCBOCHMM TpaBUJI OE€30MacHOrO OOpalieHus C BEUIECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Tpn M3ydyeHUn XMMHHA Ha YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUS BaKHOE
3HaYCHHE MTPUOOPENH TaKUe TENH, KaK:

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

—  HampaBJIICHHOCTh OOYyYEHHS Ha CHCTEeMAaTH4ecKoe MpHuoOIeHne
oOy4Jaromuxcss K CamMOCTOSATEIbHON MO3HABATENBbHON JEATEIbHOCTH, HAyYHbIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHUS, KIIFOUEBBIX
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 MHpPA, WCIOJIb3Ysl 3HAHWUS U ONBIT, MOJYYCHHBIC MPU W3YUCHUU
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYAOBOH IEATEIHHOCTH;

— (QopmupoBaHue Yy OOy4arOUMXCsi TYMAaHUCTHUYECKUX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEAEHUsT B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CMOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHSI OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY TpOGWIsl M HAMPaBICHHOCTH JaTbHEHUIIIEro
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelto), 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 XMUMHUU. YUHUCThIE BEIIECTBA 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 BemiecTB. (OTHOCHUTENbHAs aTOMHas —Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHECHUM.

KonnuectBo BemectBa. Momnb. MonsipHas macca. B3anmocBsi3p Kon4yecTBa,
Macchl M 4HCIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo ¢dopmynam
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 XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
duznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
busnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) sIBIEHUH, HAO0/IeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasinoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHUIA
menu (1) npu HarpeBaHuu, B3aUMOICHCTBHE Kene3a ¢ pacTBopoM coiu meau (11),
U3Yy4YEeHHE CTIOCOOOB pa3/iefieHHss CMECeil: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadusi, MPOBEICHHE OYUCTKU MMOBAPEHHOM
Colid, HAOJIOJIEHHUE W  ONKHCAaHUE  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 kuciopoja B Tpupojae, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



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

TeroBoit 3¢deKT XUMHUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHSI,
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
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

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

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacepiienHble M1 HEHACHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB 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.

Kmaccudukanus neopranmdeckux coeauHeHuid. Oxcumuapl. Kiaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
CBOKCTBa OKCUIO0B. [lonyueHne OKCUuIoB.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenxkiiarypa ocHoBaHuii. DU3NYECKHE U XUMHUYECKUE 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. @u3n4eckue U XMMHUYECKHE CBOWMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHCJIOpO/Aa, 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 Bojopojaa (ropeHwme), B3auMozeiicTBue Bogopoaa ¢ oxkcuaom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJICHCTBHE BOJBI C METAJLUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
AKCIEPUMEHTAJIbHBIX 3a/lad MO TeMme «BaHellne Kiacchl HEOPraHUYECKHUX
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
IPYINax CXOJHBIX DJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METaIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkonmepuogHas W JUIMHHONEpUOAHAS  (HOPMBI
[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
ANEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
[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 IrpyIaM U Nepruoaam.

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 3JIEMEHTOB. IOHHAs CBS3b.

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

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM 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
OCYILIECTBIISIETCSl 4Y€pe3 MHCIONb30BAHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
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, M[EPUOJUYHOCTh, HAOIIOACHUE,
JKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsil, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUEeCKHe BEIUUMHBI, €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 1 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 IIOJIOKEHUEM JJIEMEHTOB B Ilepuonnueckoi
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. XUMHUUECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peaklyid Mo pa3auvyHbIM MPU3HAKaM (10 YHCITy
U COCTaBy YYacTBYIOIIMX B PEAaKIMM BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, MO0
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. [IoHATHE O TOMOTr€HHBIX M T'€TePOreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIUAIOIIME HA CKOPOCTh XHMMHYECKOHW pPEaKIUU U II0J0KECHUE XUMUYECKOrO
PaBHOBECHS.

OKHCIANTETHbHO-BOCCTAHOBUTENbHBIE ~ pEaKLUH, JJIEKTPOHHBIK  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pPEaKLUH. CocraBienue YPaBHEHU I



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

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMALMU BEIIECTB C PA3JIMYHBIMA BUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpallEéHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoiicTBa KHUCIIOT,
OCHOBAHMM U cojleil B CBETe€ MPEIACTaBICHUH 00 3IEKTPOIUTUYECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasa), CIOXKHBIX BELIECTB
(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), MPOBEACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BbIIEJICHUE Ta3a, oOOpa3oBaHWE BOJAbBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasioKEeHHs, COSAUHEHUs ), paclio3HaABaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
JKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtayibl 1 HX COeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHv3M 4YeloBeKa. BakHellue XJopuabl U HUX
HaXO0KJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB 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 cephl. CepoBOMOPOJ, CTpOCHME, (PU3HUECKHE 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 IPOMBIIUIEHHOrO0 crnoco0a IMONy4eHUsS CEPHOM KHUCIIOTHI.
[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,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbuznueckne U XuMu4Yecke cBoiictBa. KpyroBopot azora B mpupozae. AMMHUaK, €ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
uX (pu3uUecKre 1 XUMHUYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakiys Ha
WOHBI aMMOHWMS. A30THasi KHCJOTa, €€ MoNydeHHe, PU3NIECKUe U XUMHUYECCKHUE
cBoiicTBa (0OIIME Kak TMpeACTaBUTENS Kiacca KHUCIOT M  crhenuduyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0opeHnii. XuMU4ecKoe 3arpsi3HEHUE OKPYKaIOIIEeH Cpeibl COeIMHEHUSIMHU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajotponHeie Moaudukamuu (ocdopa, duzmUeckue M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUS.  YTIEepoi,  aUIOTPOITHbIE
Moau(UKALUK, PAcCIpOCTpaHEHWEe B TNpUpoae, (HU3MUECKHEe U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YEeHUE U NPUMEHEHUe. DKOJOTUYECKHe MpOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekrt. YronpHas Kuciaora v €€ coiid, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue u mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavanbHbBIE OHATHS 00 OPTAHUMYECKUX BEIIECTBAX KAK O COCAMHEHHSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (Yroib, NPHUPOAHBIA Ta3, HedTh),
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 COECTUHEHUN.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHUs KpeMmHHs B mnpupoje. OOmme mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITYy, B MIPOMBIIIUICHHOCTH. BakHeIne CTpOUTENhHbIE MaTepUalbl: 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 PEAKIMi Ha XJIOPUI-UOHBI U HAOJIOJCHUE MTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKaOIUE (QUINYECKHUE U XHMMHUYECKHE CBOMCTBa
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  COCOUHEHHSIMU  (BO3MOXKHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBiIEHHOMN CEPHON KUCIIOTHI, MPOBEAEHNE KAUECTBEHHON PEaKIMK Ha Cyabdar-
UOH U HaONIofieHue mnpu3HaKa e€ MpOTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclo3HaBaHUE U M3Y4YCHUE CBOMCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINIMYECKUX PEHIETOK anMasa, Tpaduta, dyliepeHa, O3HAKOMJICHUE 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 HX TMPOTEKAHUS, O3HAKOMJICHUE 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
UX mnonoxeHuss B llepuommueckon cucreMe xumuueckux diemeHto . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaiuioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIoCcOOBl MONy4eHUs: MeTayioB. [loHATHE O KOPpPO3WM 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
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue IIeNOYHBIX METAJIOB M UX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajmpius. Baxuelmume coenuHeHus Kanblusi (OKCHA, TUIAPOKCHI, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AM(OTEpPHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUSL.

Kene3o: nonoxenue B [lepuoanyeckoil cucteMe XUMAYECKUX 3IEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocTas, CBOWCTBA U MOJyUCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS M HATpUs C BOJOM (BO3MOXHO HCIIOJNIb30BaHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesa (1), mequ (1), HaGIIOCHUE U ONMCAHUE MTPOLIECCOB OKPAIIMBAHHS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW >KM3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarouleh cpenbl (mpeaesibHas TomycTUMas
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuit IKCnepumMenm:

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

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBs3€M MpU W3YyYeHHMHM XUMHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, TUmore3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccuukanus, MEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PagUOAKTUBHOCTh, MOJEKYJA, B3JIEKTPUUYECKUN 3apsAll, MPOBOJIHHKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEIMYUHBI, €AMHUIBI M3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE MCKOIIAeMbIE, TOILIIMBO, BOJHBIE PECYPCHI.



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

JIMHHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yIbTAaThl OCBOCHHS IPOrPaMMbl OCHOBHOI'O OOIIEro
o0pa30oBaHUsI JOCTHUTAIOTCS B XO/I¢ OOYYCHHS] XUMHUW B EAMHCTBE Y4eOHOU W
BOCIIUTATEIbHOMN JIESITEILHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMHU POCCUINCKUMU
COLMOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMU B
o0IIecTBe MpaBWIaMH M HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT IIporeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3ALINN 00 Yy4arOIUXCS.

JIudHOCTHBIE  pE3yNbTaThl  OTpPakalOT  TOTOBHOCTH  OOYyYaromIMXcs
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAllUM U
pacIIMpPEHUE OMbITA ACITEILHOCTA HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTrpuoTHYECKOro BOCIIUTAHUS

LIEHHOCTHOI'O OTHOLIECHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJICAWI0, TTOHUMAaHWA 3HA4YEHUS XUMHYECKOM HayKd B >KU3HU
COBPEMEHHOI'0 O0IIeCTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpPHON HH(OpMalyeit o
MEPEIOBBIX JOCTHKECHUSAX W OTKPBITUSAX MHPOBOM M OTECYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUS:

MPEJCTABICHUS] O COIMAJbHBIX HOPMax M TMpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JPYyrux  BHJAAX
JEATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOM AEATEIBLHOCTH IPHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce HITOM y4eOHOM NesITeNbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEACHUE W IIOCTYNKM CBOMX TOBApHUINEH C ITO3ULHHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHMSL

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIuu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO PA3BUTHUSL HAYKH M COCTABJISIOIIUE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, NpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MNPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOAHON CPEIOi, O pOJIM XUMHUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

ITI03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIC HA IMOJYYCHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH paboOThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOMU



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O W TIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K caMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIIEIOBATEIbCKON
JeATeTbHOCTU, K OCO3HAHHOMY BBIOOpPY HANpaBJICHHOCTH M YPOBHSI OOyYEHHS B
JaJIbHEHIIIEM;

4)(popMHUpPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0POBBIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJCACTBUU U
HENPUITHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HH;

5)Tpy10BOro BOCIUTAHMS:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
YBaXEHHUE K TPYAY U pe3yibTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHoi npohecCuoHaNbHON NeATeIbHOCTH U Pa3BUTHUSI HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATLCA B IPOQECCUOHATLHOMN Cpejie;

6)3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUs, TOHUMAHUE IIEHHOCTU 3I0POBOTO U
O0e3zomacHOoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIKUX 3J0POBBIO U KU3HU JIIOCH;

CITOCOOHOCTH MPUMEHSTh 3HAHMSI, MOJydaeMble TIPU WU3YYEHUU XUMUH, JJIs
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTMUECKUX MPOOJEM M MYyTeW HUX PEIICHHS MOCPEICTBOM METOJIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeTtanpeaMETHBIX pE3yJNbTAaTOB BBIACHSAIOT 3HAUYUMbBIC IS
dbopMUpOBaHUS MHPOBO33pEHUsI OOLIEHAyYHbIE TOHATHS (3aKOH, Teopus,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ATUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAY4YHOM KapTUHE MUpPa, U YHUBEPCAIbHbIC YueOHbIE NeUCTBUS (ITI03HABATEIbHEIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
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 MOHITUN (BBIICTSATH UX XapaKTEpHbIC
NPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTMMU TMOHITHUSMH), UCIIOIH30BATh
MOHSITHS JIJIs1 OOBSICHEHUS! OTJENIbHBIX (PAKTOB U SIBIICHUN, BRIOMPATh OCHOBAHUSI U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

YMEHHUE TMPUMEHITh B TPOLIECCE€ TMO3HAHMSI TOHITUS (MpPEIMETHBIE W
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI dJEMEHTa), XUMHUYeckas QopMyla U ypaBHEHHUE
XUMUYECKON peakluu — MPU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 33J1a4, 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 MIPOIIECCaX U SIBIICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS !

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IIPOBEPKE MPABWIHBHOCTU BBHICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (GOPpMYIUPOBATH 0000IIEHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMBITa, UCCIEIOBAHUS, COCTABIISITE OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOIO COJEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 OMPEAEIEHHOr0 TUIIA, MPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO OpPMY MpEACTaBICHUS UHPOPMAIUH U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOr0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYXKAIOUIEH MNPUPOTHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

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

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATETbHOCTU B YCTHBIX M TMHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
1a6opaTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYpPMbI», KOOpAUHAIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNHHOCTh, BHIOUPATh HarbOonee d3(PPEeKTUBHBIC CITOCOOBI pEIIeHUsT YUeOHBIX U
MMO3HABATENBHBIX 337]a4, CAMOCTOSITEIbBHO COCTaBJISITh WM KOPPEKTHUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPeE3yNbTATOB IO OCBOEHUIO 005S3aTENbHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NESITEIbHOCTH  II0  TOJYYEHHI0O HOBOTO  3HAaHWSA, €ro HMHTEPIpETAluH,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

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

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAaCKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHI: aTOM, MOJEKYJIa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBas JOJIsI XUMUYECKOTO JIeMEHTa B COSTMHEHNH, MOJIIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, JIJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiaccuPuKamus peakiuil: peakiuu
COCIMHEHMS, pEaKUUHU PA3I0KEHUSA, pPEAKUUM 3aMEIICHHS, pPEaKUUu
oOMEHa, 2K30- ¥ DHJIOTEPMUUECKHE PEaKIINH, TeIIOBOU d(PeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
VOHHAs CBS3b, MOH, KATHOH, aHWOH, PacTBOP, MaccoBas JOJIS BEIIECTBA
(TpolleHTHAs KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TNOHATHH U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

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

e OIpEAeNsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX,
CTENEHb  OKUCIICHMS]  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:
JNIEMOHCTPUPOBATh IIOHUMAHUE TMEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMUYECKHX 3JIEMEHTOB OT WX MOJOXKEHHUs B llepumommueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBAaTh W XapaKTepu3oBaTh TabiuuHyro ¢opmy Ileproanyueckoit
CUCTEMBl XHWMHYECKHX JJEMEHTOB: pPa3juyarh MOHATUA «TJIaBHas
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OOJBIIIE TEPHUOJbI, COOTHOCUTh OOO3HAYCHUs, KOTOPbIE HMEIOTCA B
tabnuie «llepuoguyeckas cucremMa XUMHYECKUX djemeHToB J[. .
MenpgeneeBa» C YHUCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUSI 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 M COCTaBY YYacTBYIOLIMX B pEaKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

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

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

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

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE TPUYUHHO--CIICJACTBEHHBIX CBSI3€M — JUIsI M3YYEHUS CBOWCTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
7a0opaTOpHBIM  O0OpPYJOBAHMEM, a TaKXKe IMpaBWIaM OOpaIleHUS C
BEUIECTBAMH B COOTBETCTBUU C€ HWHCTPYKIMUSMU IO BBINOJIHEHUIO
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 OOYUAIOIIMXCS YMEHUM:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilusi, XUMUYECcKasi CBs3b, TEIUIOBOM 3P deKT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



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

WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX 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 OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCy COEIMHEHUN 1o (opMyraMm, BHUI XUMHYECKOH
CBs3W (KOBWJICHTHAs, WOHHAs, METANIMYECKas) B HEOPTraHUYECKUX
COCMHEHUAX, 3apsii MOHA M0 XUMUYECKON (opmyre, XapakTep Cpenbl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEIETKM KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbIica Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
Tabnuunyo ¢opmy llepuoanueckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3Iuyuarth TMOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» H  «1moOodYHast
noarpynna (b-rpynma)», manble u OONbIIHE TEPUOABI, COOTHOCHTH
00O3HAUYEeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAMYECKONM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XHMHWYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
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 XUMHUUYECKHE DJIEMCHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIIIOBOMY (P hEKTy, M0 U3MEHEHUIO CTENeHed OKUCIICHUS
XUMUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OIMUCHIBATh) OOMIME M CHCIU(DHUCCKHEC XUMHYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIIECCTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XHUMHYECKUX TPEBpaIlleHud B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, IMTPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

coONoaTh  MpaBWwia  MOJb30BAaHUS  XUMHUYECKOM  TOCyAOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYyYECHUIO W COOMPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAcO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YeHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
N Koan4yecrBouyacoB DJIeKTPOHHbIE
; HaumenoBaHnuepasiesioB u (undposbie)
n/ Bcer = Konrtpouabsnbiepador = IIpakTnyeckuepador
TeMIIPOrpaMMbl o0pa3oBaTebHBIEPECYP
1 1] bl bl
ChbI
Pasnea 1.1lepeoHavanbHbIeXUMHYCCKHETTOHATHS
XuMmusi — BaxxHast 001acTh
1.1 €CTECTBO3HAHUS U MIPAKTHIECCKOM 5 2 bubmorexa LIOK
' P https://m.edso0.ru/7f41837c
JeATEeIIbHOCTH YeJI0BEeKa
bubmuorexa [IOK
1.2 B 15 1
CHICCTRA M XMMHIHCCKUCpeAKIIT https://m.edsoo.ru/7f41837c¢
Hroromopaszaemny 20
Pa3nen 2.BaxHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
bubmuorexa [IOK
21 B .K i 0 6
OSAYX. RUCTOPOAL. LIOHATHE 0L OKCHAax https://m.edso0.ru/7f41837c
bu6nuorexa [IOK
2.2 B I 8 1
OAOPOAL-LIOMATHE © KHCAOTaX H COMAX https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 Bogna. P it 0 5 1 1
O1a. FACTBOPBI. LIOHHATHE 05 OCHOBARMAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKIIACCHIHEOPTaHUYECKUXCOEIUHE 11 1 1 bubnnoreka [IOK
' HUH https://m.edso0.ru/7f41837¢
Hroromopasaeiry 30

Paznen 3.Ilepuonnueckuii 3axkon u [lepuoanueckasi cucrema xumuieckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHneaToMoB.
XuMnueckasacBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIMU

3.1 ITepuonuueckuii 3akoH u Ilepuonnueckas 7 bu6nuoreka [IOK



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

cHCcTeMa XUMHYECKuX siaeMmenToB /1. W.
Mennene-eBa. CtpoeHneaToma

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

3.9 Xumuueckas cBsi3b. OKHUCIUTEITBHO- 8 bubmuorexa [IOK
BOCCTAaHOBUTEIIbHBIEC PEAKLIUU https://m.edsoo.ru/7f41837c¢
Hroronopzseny 15 A
PeszepBHOEBpEMS 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIIACC

N KoanuecrBouacos JJIeKTPOHHbIE
| HammeHOBaHHEPA3IeJ0B H (undposbie)
n/ Bcer  KontpoubHbiepato IIpakTH4yeckuepado
TeMIIPOrpaMMblI o0pa3oBaTejbHbIEpeCyP
1 0 Thbl ThI
ChI
Pa3nea 1.BemecTBo  XMMHYeCKHE peaKMH
11 [ToBTOpEeHUE M yriayOncHHE 3HAHMIA 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 bu6mmoreka [JOK
' KU https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOIHAITHS. 8 1 1 bu6mmoreka [IOK
' XUMHUYECKUE PEAKLIMU B paCTBOPaX https://m.edso0.ru/7f41a636
Hroromopaszaemny 17
Pa3nen 2.HemeTanibl 1 X COeIMHEHUS
21 OO01mas xapaKTepUCTHKa XUMUIECKUX 4 1 bu6muoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01mas xapaKTepuCTHKa XUMUYECKUX
2.2 anemenToB VIA-rpynnsl. Cepa u 6 bubmmorexa LOK
' . PYIIRL &€P https://m.eds00.ru/7f41a636
e€coeTMHEHMS
OO01mas xapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 Bubmmorera [IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1as XapaKTepUCTUKA XUMHUYECKUX
24 sanemeHToB |V A-rpynmel. Yraepon u 8 1 2 bubmmorexa [IOK
' . DYIIB. P https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTNHECHHUS
Hroromnopaszaeny 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

Paznena 3.MeraJJIbI M X COCIUHEHUSA

. bu6mmoreka [JOK
3.1 ObmpecBoHCTEAMETANIOB 4 https://m.edso0.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxkueline MeTamibl 1 UX COEIUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroromopazaeny 20
Pa3nea 4. Xumust u oKpy:kamomas cpeaa
4.1 BeiltecTBa 1 MaTepHualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' = p https://m.edso0.ru/7f41a636
Hroromnopasaeny 3
PesepBHOEBpEMS 3 bubnmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Ne KosanyecTBo4yacoB
araus J1eKTPOHHBbIeU(PPOBBLICOOPA3OB
n Temaypoka Be KonTpoabHbI [pakTyeckn A y P op P
qyeHust aTeJibHbIEpecypChl
/ ero | epaGoThl epadoThl
n

1 IIpeamer xumun. Pons Xxumuu B 1 bu6anoreka LIOK
JKA3HHU 4YesoBeKka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c

5 IlonsaTue o MmeTogaX MO3HAHUS B 1 bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1
«[IpaBumna paboTsl B 1abopatopuu u bu6mmoreka LIOK

3 . 1
npUEMBI OOpaIleHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHHEM)

4 HucTteie BellecTBa U CMECH. 1 but6mmoreka [IOK
Cnoco0sl pazaeneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa LIOK

A . PHMEp https://m.edsoo.ru/ff0d28c8
OUYNCTKHU IIOBAPEHHOU COJIN)»
butmmoreka [IOK
6 A 1
TOMBL 1 MOJCKYIIH https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKUE 3JIEMEHThI. 3HAKU 1 bubmuoreka [IOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIEBEIIECTBA 1 bubmmorexa [JOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOCYUEHHE 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

3aK0H HOCTOSHCTBA COCTaBa
BelIeCTB. XUMU4eckas hopmyIa.

https://m.edsoo.ru/ff0d2d50

but6mmoreka [IOK

10
BaneHTHOCTRaTOMOBXUMHUYECKUXIJIE https://m.edsoo.ru/ff0d2eae
MCHTOB
OTHOCHTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJEKYIIApHAs bubmiorexa HOK
YIAP https://m.edso0.ru/ff0d323c
Macca
12 MaccoBas 101151 XUMHYECKOTO bu6anoreka LIOK
3JIEMEHTA B COEIMHEHNU https://m.edsoo.ru/ff0d350c
13 KoaugecTBo BenecTa. MoJib. but6mmoreka [JOK
Mounsipras macca https://m.edsoo0.ru/ff0d5230
14 Ddu3znyeckue U XUMUYECKHUE SIBICHMS. bu6anoreka LIOK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
[Tpu3Haku 1 yCI0BHUS TPOTEKAHUS bu6mmoreka [IOK
15 .
XUMUYECKHUX PEaKLIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnuotexa [JOK
XUMUYECKUE YpaBHECHHUS https://m.edsoo.ru/ff0d3b88
Brruuciienus KoandecTBa, MacChl
17 BEIIIECTBA 10 YPaBHECHUSIM bubmiorexa HOK
B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHid
Knaccudukamnuss XuMHIeCKIX
18 €aKIMil (COeTMHEHNS, Pa3I0KCHHS bubmmorexa LIOK
pearh A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHuuKiIoneauct. O6o0IeHNe 1 bubmmorexa LOK
H AHCT. qu https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allUI3HAHU T
20 | Konrtponsnas padora Nel mo reme bubmmoreka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

((BGH_ICCTBa U XUMHUYCCKUC PCAKITUN

https://m.edsoo.ru/ff0d4290

Boznyx — cmech razos. CoctaB

bubnunorexa LIOK

21 . K —

Bo3Ayxa. RUCIOPOIL — S/ICMEHT 1 https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckue U XUMHUYECKUE

29 CBOMCTBA KUCJIOPO1a (peaKuu bubnmnoreka [JOK
OKHCJIEHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
TTousatreoboxcumax
CriocoOBI MOYYEHHS KUCIOPOa B

23 nabopaTopuun Zlqn OMBIHIJ'IeHI;I(f[CTI/I bubmorexa HOK

patop p ) https://m.edsoo.ru/ff0d497a
IIpumenenunexuciopoaa
TennoBoii a3 ekt xumMnueckoi

24 peaKLnH, IOHATUE O bu6anoreka LIOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- https://m.edso0.ru/ff0d4790
nu BHHOTepMquCKHX peaKum{x
TOHJII/IBO HEPTH, OJIb 1 MCTAaH ).

25 3ar ;13He1£1/1eq1;o3 o a, CII0COOBI Z:ro bubmorexa LOK

p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBpAICHUS
[Tpaktrueckas padota Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmiorexa HOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, U3yYEHUE €TO CBOWCTBY»

97 Bonopon — snemeHT u npocroe bu6anorexa LIOK
BelecTBO. Haxoxnenue B npupojae https://m.edsoo.ru/ff0d4dd0
CDI/IBI/I‘-IGCKI/IC U XUMHUYCCKUC

28 CBOICTBa BOAOPOJa bubmorexa LHOK

AOPOZA. https://m.edsoo.ru/ffod4ddo
IIpumenenueBonopoaa
buo OK
29 [ToHsITHE O KMCIIOTAX M COJIAX uosmorexa I

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

CriocoOsI MoTydeHust BOA0Opoaa B

bubnunorexa LIOK

30
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
[paktuyeckas padota Ne 4 o reme
31 «ITonydeHne u coOupaHue BOIOPOIa bubmmorexa [IOK
y _ p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTBY
39 MounsipHbiii 00BEM Ta30B. 3aKOH bubmmorexa LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrurcnenus 00béMa, KOJIMUECTBA
33 BEIIESCTBA ra3a [0 ero N3BECTHOM bubmorera [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Borauncnenus 00EMOB ra3osB 1Mo
34 aBHCHHIO PCaKIIMM HA OCHOBE bubmmorexa OK
yp “p H N https://m.edsoo.ru/ff0d5708
3aKOHAa O0BEMHBIX OTHOIICHUI Ta30B
35 DOu3nIeCKUue U XUMUYECCKHUE bubnunorexa LIOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. I[Tonstue 00 bubnuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeb.
37 HacpriiieHabIe 1 HEHACKIIIIEHHEIE bub6naunorexa LIOK
pacTtBOpbl. MaccoBas 10Jis BEIIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTrueckas padota Ne 5 mo Teme
«IIpuroroBiieHre pacTBOPOB C bubnmnoreka [JOK
38 .. . .
onpeaeIeHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
39 Konrponsnas padora Ne2 o reme bu6muoreka [{IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KiIaccudukanus, bubnuorexa [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHue u XuMHYECKHUE CBOMCTBA

bubnunorexa LIOK

41 KHCJIOTHBIX, OCHOBHEIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHIOB
42 OcHoOBaHHUs: COCTaB, bubmmoreka [JOK
KJIaccu(pUKaIys, HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMUMUYECKUE CBOMCTBA bu6nuorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanus, bubommoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonmyyenue u XUMHYECKHE CBOMCTBA bu6nuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHKe): HOMEHKIIATYpa,
46 cnoco((SLII) I10JI )eHI/ISI XI/IMI/I‘IZ(I:KI/IC bubmorera [JOK
. yi ’ https://m.eds00.ru/00ad9474
CBOIiCcTBa
[Ipaktuyeckas padota Ne 6.
47 Pewrenne skcnepuMeHTaNbHBIX 3314 bu6nuoreka [IOK
1o Teme «OCHOBHbBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCTMHEHUI
I'enetnueckast CBA3b MEXKIY
48 KJ1accaMH HEOPraHUYeCKHUX bubmorera [JOK
N p https://m.edsoo.ru/00ad9a50
COCIMHEHUI
49 O06o06meHne u bub6nunorexa LIOK
cucTeMaTH3aINA3HAHII https://m.edsoo.ru/00ad9cb?2
KonTtponbnas padota Ne3 mo teme
50 "OCHOBHBIE K1aCChl HCOPTAaHUUECKUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COeIMHCHUI
51 | IlepBble MOMBITKH KiIaccu(pUKauu bubmuoreka [IOK
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XHMHYECKHX 3J1eMeHTOB. IloHsITHE O
rpymnmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

Ilepuoanueckuii 3aKOH U
Ilepuoanueckas cucrema

but6mmoreka [IOK

52
XUMUYeCKHX di1emMenToB [1. 1. https://m.edsoo.ru/00ada52c
Meuneneena
53 [Tepuoapl, rpymibl, TOATPYIIIbI bubmorera [JOK
PHOIEL, TPYIIIHL HOATPYH https://m.edso00.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuotexa [JOK
saep. M3oTtomnsl https://m.edsoo.ru/00ada342
CrtpoeHue IeKTPOHHBIX 000JI0YEK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [IOK
pro https://m.edsoo.ru/00ada6bc
cucteMsl /1. 1. MeHaeneeBa
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €TO MOJ0KECHHUIO B bubmoreka [IOK
ITepuoanueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [lepuonnyeckoro 3akoHa
57 JUISL Pa3BUTHS HAYKH U MIPAKTUKH. []. bubnmoreka [JOK
N. MenneneeB — y4€HbIN, Iearor u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEeKTPOOTPULIATEIBHOCTHATOMOBXHU bu6muoreka [IOK
58
MHUYECKHUXAIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 4
ONHAIXHMHIICCKATCBAD https://m.edsoo.ru/00adac34
60 KoBanenTHasnmoasspHassXxuMru4ecKasic bu6mmorexa [IOK
Bs3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHastHEIOIIpHAS X UM YECKA bubnuorexa [JOK
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SICBSI3b https://m.edso0.ru/00adaab9
but6mmoreka [IOK
62 CreneHroKHCreHIA ! https://m.edsog ru/00adae28
63 OKHCIIUTENBHO- 1 bubnuorexa [JOK
BOCCTaHOBUTEJIbHBICPEAKIIMHI https://m.edsoo0.ru/00adb076
but6mmoreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTEIIN 1 htts://m.e dsoil.ru 100adb076
Kontponbnas padota Ne4 o reme
65 | «Crpoenue aToma. 1 bubamorera TIOK
N MICCKASCEA3En https://m.edsoo.ru/00adb486
66 Pesepsublil ypok. O600111€HNE U 1 bu6nuorexa [IOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111€HNE U 1 bubmmorexa [IOK
cCUCTeMaTHU3alus 3HaHUHN https://m.edsoo.ru/00ad9ch?2
68 Pesepsuslil ypok. O600111eH1E U 1 bu6mmorexa [LIOK
cUCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KVIIACC

Ne KoanuecrBouacos
Bc Jarau3y = DileKTPpOHHbIEH(POBBLIEOOPA3O
n | Temaypoka KonrTpoabunl | IIpakTHyeck
er YeHUs BaTeJIbHbIEpeCcypChl
/ epaboThI 1epadoTh
0
n
[lepnonnueckuii 3akoH. [lepuoanueckas
CHUCTEMa XUMHUYECKUX 3yemMeHToB /. U 1 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edso0.ru/00adb6b6
MEpUOJIOB
Knaccudukanus u HoMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buabsr XuMudeckon CBSI3U U THITHI 1 bubmuorexa [IOK
KPUCTAJNINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel no reme
«[ToBTOpEHue u yrnyOnaeHue 3HaHU 1 1
OCHOBHBIX Pa3/esoB Kypca 8 Kiiacca»
Krnaccugukanms XuMu4eckux peaxiui 1 bu6numorexa [IOK
10 Pa3JIMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMUYECKOU
eakiuu. [IoHsATHE O TOMOTEHHBIX U 1 bubmmorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TE€TEPOTEHHBIX PEAKIIUIX
[TonsiTHE O XUMUYECKOM PABHOBECHH.
@®akTopbl, BIUSIOIINE HA CKOPOCTh 1 buommorera LIOK
ppl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLIUU U MOJIOKEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYECKOI'0 paBHOBECHUIA

XUMUYECKHE CBOWMCTBA, IMOTYUYCHUE,

9 OKHCIUTETIBHO- bu6nuorexa [IOK
BOCCTaHOBUTEIIbHBIEPEAKLIUU https://m.edsoo.ru/00adcade
Teopus 3NEKTPOAUTUYECKOMN

10 nccouuranuu. CuibHbIE U ci1a0ble Bubmorexa ITOK
A THATTHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI

11 HNounnieypaBHEHUSIpEAKITUN Eubmiorexa ITOK

yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUII B CBETE IIpeaCTaBICHUI 00 Bubmorexa ITOK
o pea https://m.edsoo.ru/00add5d8
INMEKTPOIATHICCKON TUCCOIHAITAN
XUMHUUYECKHE CBOMCTBA COJIEU B CBETE
13 OpeNCTaBICHUN 00 DIIEKTPOIUTHUECKON bubmorexa [OK
e p https://m.edsoo.ru/00add8b2
IUCCOLMAlINA
14 Tlonarue o ruaponn3ecoen bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK

15 7
O00011IeHNE U CUCTEMATH3AIUI3HAHUN https://m.edsoo.ru/00addd12

16 [Ipaktruueckas padora Ne 1. «Pemenue bubnmoreka [IOK
AKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o reme

17 «DIEKTPOIUTHUECKAS] TUCCOLIHAIINA Bubmorexa ITOK

P A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUEPEAKIIUHA B PACTBOPAX)»
OO6m1as XxapaKTepUCTHKA TajlOTeHOB.
18 XUMHUYECKHUE CBOUCTBA HA TIPUMEDE bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnopooaopoa. ComnsiHas KUCIIOTa, bubmuorexa [IOK

https://m.edsoo.ru/00ade104
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IIPUMEHECHUC

[paktugeckas padota Ne 2 o teme

bubmuorexa [IOK

20 | «IlomyueHue COJISTHON KHUCIIOTHI,
yi . . https://m.edso0.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruncnenus o ypaBHEeHUSIM
21 | XWMHYECKUX PEaKIUH, €CIIA OJTUH U3 bubamorexa [IOK
P : https://m.eds00.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO01mas xapakTepuCTHKa SJIEMEHTOB bubmuotexa [JOK
VIA-rpynmsi https://m.edsoo.ru/00ade64a
AnnotrponHble MOIU(PUKALIUN CEPBHI.
23 Haxomlz)leHHe cepul I/I(beé coenHHeII)mf/'I B bubmorexa HOK
p N https://m.edsoo.ru/00ade64a
pupoae. XUMUIECKUECBOMCTBACEPHI
24 CepoBonopon, cTpoeHue, Gpu3ndeckue u bubnmoreka [IOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHast KUCIIOTA,
25 | (usnueckue U XMUMUYECKHE CBOHCTBA buommorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE peaKiiH, JIeKaIIHe B
OCHOBE MPOMBIIIIEHHOTO CIIoco0a
26 | TOMy4YeHUS CEPHOM KUCIIOTHI bubmmorera [IOK
yi p ’ . https://m.edsoo.ru/00adec8a
XHUMHUYECKOE3Ar PA3HEHUEOKPYKAIOIIENC
peAbICOeTUHEHUSIMUCEPDI
97 Brrunciienue MaccoBoi 10711 BbIXOAa bubmuorexa [IOK
MPOAYKTA PEAKINHU https://m.edsoo.ru/00adec8a
OOw1ast XxapakTepuCTHKa 3JeMEHTOB V A-
28 rpynnsl. A30T, paclipoCTpaHEHHE B bubnuoreka [IOK

npupojie, GU3NIECKUe U XUMHUICCKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMI/IaK, €ro (bHBI/I‘ICCKI/Ie 1 XUMHYCCKUEC

bubmuorexa [IOK

29
CBOICTBA, MOJIyYEHHE U IPUMEHECHUE https://m.edsoo.ru/00adf004
[paktuyeckas padota Ne 3 o treme

30 | «llomyyeHue aMMuaKka, H3y4eHHE €T0O bubmmorera LOK

N y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUC0Ta, €€ GU3ndecKue u bubnmnoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U CONEN
aMMOHHSI B KQUe€CTBE MUHEPATHHBIX

39 oGpeHii bu6mmoreka [IOK
yAOOP i . https://m.edsoo0.ru/00adf518
XuMUYeCcKoe3arps3sHEHHEOKPYKAFOTIIEHC
peABICOCTMHEHUSIMUA30TA
®ochop. Oxeun dochopa (V) u

33 (I)OC(%)O pHa}I KI/ICJ‘I((I))Ta (b(plxlfm(qez:lme u bubmmorexa [IOK

p 7 https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOHCTRA, MTOTyICHHE
Hcnonb3oBanue pocdaToB B KauecTBe

34 MUHEPAIbHBIX YA00pEHHH. bubnuoreka [IOK
3arps3HeHuenpupoaHoiicpenpipocharam https://m.edso0.ru/00adfc20
u
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bu6nunoreka [IOK

35 .

(u3nuecKkre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepoaa, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE bubmuorexa [IOK
po0JIeMBbl, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 | VYroibpHas KACIOTA U €€ COJH bubmmorexa [IOK

https://m.edso0.ru/00ae006¢

38 | Ilpaktuueckas padora Ne 4 o Teme bu6mmoreka [IOK
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"IlosryyeHue yriieKuciioro rasa.
KauecTtBennas peakuust Ha KapOOHAT-

"

https://m.edsoo.ru/00ae027e

HOH
[lepBoHavanbHbBIE MOHATHUS 00

39 OpPraHUYECKUX BEIECTBAX KaK O Bubmorexa ITOK

p https://m.edsoo.ru/00ae054¢e
COCTMHEHUSIX yTiIepo1a
40 Kpemunii u erocoequHeHns bubmorexa [OK
P https://m.edso0.ru/00ae080a
Ipaktuyeckas padora Ne 5. Pemenue

41 AKCTICPUMEHTAIBHBIX 337124 110 TEME bubmuorexa [JOK
«Baxuennie HeMeTaJUIbI U UX https://m.edso0.ru/00ae0bf2
COETMHEHU
KonrponsHaasa padora Ne3 mo teme

P N P bubmuorexa [IOK
42 «Baxueiiume HeMeTauIbl U UX
https://m.edsoo0.ru/00ae0el18
COEIMHEHIS
OO01mas XxapaKTepUCTHKA XUMHUICCKUX
3JIEMEHTOB — METAJIOB.
bu6nmuoreka [IOK
43 Merajumnueckas CBsi3b M MeTaJUIMUECKas
. https://m.edsoo.ru/00ael103e
KpHUCTAJUTMYECKas PelIéTKa.
du3nyecknecBONCTBAMETAIIIOB
XHUMHUYECKHE CBOUCTBA METAJIIOB.
44 DIIEKTPOXUMHUUECKUI PSI HAIPSOKEHUI bubmmorexa HOK
p p p https://m.edso0.ru/00ae1156
METAJUIOB
OO61mmue crocoObI MOTYYCHHS METAIIOB.

45 CruiaBbl. Berauciienust mo ypaBHEHUSIM bu6nnoreka [IOK
XUMHYECKHUX PEAKUUM, €CIIA OUH U3 https://m.edso00.ru/00ael1156
pEeareHToB COJAEPKUT MPUMECH

but6mmoreka [IOK
46 = TloHsATHE O KOPPO3HUHMETAILIOB

https://m.edso00.ru/00ael278
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bu6mmoreka [IOK

47
WenoumpiemeTaub! https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M THAPOKCHUIBI HATPUS U KaJTHsI bubmmorexa IOK
A AP A P https://m.edsoo.ru/00ae14b2
49 [I{esr04HO3EMENBHBIE METAILIBI — bubnuoreka [IOK
KaJbLIMA U MarHui https://m.edsoo.ru/00ael15e8
50 | BaxwneimmecoeIMHCHUSIKAIbIINS bubmmorexa LOK
A H https://m.edsoo.ru/00ae15e8
51 | OO0oO6mieHNE U cCUCTeMaTU3alMI3HAHUH
JKécTkocTh BOIBI U CIOCOOBI €€ bubmuorexa [IOK
52
YCTPaHEHUS https://m.edso00.ru/00ae1886
[MpakTraeckas padora Ne 6 o Teme
53 | "X€cTkocTh BOJBI U METOMBI €€ bubmmorexa IOK
\ A A https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
54 | An 7
FOMHHIH https://m.edso0.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCUIA U bu6numorexa [IOK
55
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 | XK
cIe30 https://m.edso00.ru/00ae1d86
57 Oxcupl, THIPOKCH B 1 coiu kee3a (11) bu6nnoreka [IOK
u xene3a (1) https://m.edsoo.ru/00ae35e6
58 | O0o006meHne U cucTeMaTU3aMI3HAHUH
[Ipaktruueckas padota Ne 7. Permenue
59 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6nuoreka [IOK
«BaxkHenme MeTaJlIbl U UX https://m.edso0o.ru/00ae3de8
COCTMHCHUS
60 | BeruncneHus Mo ypaBHECHUAM bubmuorexa [IOK
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XMUMHUYECKHUX pPeakLuil, e OJUH U3
pPEareHToB J1aH B U30BITKE WU COAEPKUT
IIPUMECH.
BrruncnennsaMaccoBOi0IMBBIX01AIIPOT
YKTapeakIiu

https://m.edso0.ru/00ael750

61 O000111eHNE U CUCTEMATU3 A3 HAHUI 1
KonTponbhas padora Ne4 o teme
62 | «BaxHeime MeTaIIbI U UX 1
COEJIMHEHUS
63 BemectBa 1 MaTepuaibl B IOBCEHEBHOMN 1 bubnmnoreka [IOK
JKW3HU YeJI0BeKa https://m.edso0.ru/00ae3f50
XHUMUYECKOE3ArPA3HEHUEOKPYKAIOLIENC bu6nuoreka [IOK
64 1
pensl https://m.edso0.ru/00ae4270
65 Ponp Xxumuu B perieHnn 3K0JI0TrH4eCKUX 1 bubnmoreka [IOK
npobsem https://m.edso00.ru/00ae4270
PezepBublit ypok. O600mIeHNE U bu6numorexa [IOK
66 . 1
cUCTeEMaTHU3alis 3HaHUH https://m.edso0.ru/00ae0d0a
67 Peseprubiil ypok. O6001eHNE U 1 bubnmoreka [IOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O600mIeHNE U 1 bu6numoreka [IOK
CHCTEMAaTH3alMs 3HAHUHN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6mmoreka [{OK https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ad9cb2

OOKYMEHT MNOANMUCAH 3/IEKTPOHHOW
NOANUCHIO

CBEAEHWNA O CEPTUPUKATE 3N
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