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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00Opa30BaHMs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U ¢ YIETOM KOHIIEIIINHN MPENOIaBaHusl YIeOHOTO MpeaMeTa « XuMUs»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuu naéT TPENCTABICHWE O IENAX, OOIIel CTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pasmenaM M TeMaM MPOTPaMMbBl 1O XHUMHH, ONPEISTSIET KOJUYECTBEHHBIC H
KauyeCTBCHHBIS XapaKTEePUCTHKU coZiep KaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHLHON JEATEIHPHOCTH OOYYaromIerocs MO OCBOCHHIO
y4e0HOro co/iepKaHusl.

3HaHWE XHWMHH CIIY)KUT OCHOBOW JUIsi (OPMHPOBAHUS MHPOBO33PCHHS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUd M 00 ABOJIFOIMU BEIICCTB B MPHUPOJC, O MYTAX PEHICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI IMYHOCTH, €€ 00111el U (HYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIIEPUMCHTAJILHBIX W HCCICIOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOMN NeSITeNbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsAa HA €AMHCTBO MPUPOJIBI M UETTOBEKA, SBJISICTCSI OTBETCTBEHHBIM
ATaroM B (OPMHUPOBAHUH €CTECCTBEHHO-HAYYHON TPaMOTHOCTH 00 YyJaroITHuXCs;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
HAy4HBIM 3HaHUSAM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl ~ y4eOHOro  mpeameTra, KOTOpPbIA  ABISIETCS  MEJaroru4yecku
aJanTHUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha ONMPEEIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYalOUIUMHCSI CUCTEMBI IEPBOHAYAIBHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHUMHM H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSITUUN
OpPraHUYECKON XMMUHU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHI O XUMUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
NOCJIEOBATEIBHOIO PAa3BUTHUSl 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHMS PACCMATPUBAIOTCS HAa OCHOBE OSMIHMPUYECKH
NOJTYYEHHBIX U OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEI0BATENBHO OT OJJHOTO
YPOBHA K JIpyromy, BBINOJHAS (PYHKIUU OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
U3Y4aeMbIX BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW MpHUPOIbl, LIEHHOCTHOIO OTHOLIEHHS K HAay4HOMY 3HAaHHUIO H
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUd MUp»,
«buonorus. 5-7 knacce» u «®@u3nka. 7 Kiacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XMMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYPBI.
3amaya y4eOHOTo mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYIHBIX O0OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM I[I03HAHHMS TIPH HW3YYCHUW BCIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
NEeSATENbHOCTH, OCBOEGHMU MpaBWI O€30MacHOro oOpanieHusi ¢ BELIECTBAMH B
ITIOBCETHEBHOM KU3HM.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (opMHupOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO PELIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe TMpUOOIIeHUE
o0y4Jaromuxcss K CamMOCTOSATEIbHON MO3HABATEIBbHON JEATEIbHOCTH, HAayYHbIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CTOCOOCTBYIONIUX MTPUOOPETEHUIO 00YyJIarOIITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanre oO0uiell (QYHKIMOHAJBHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMEHUW OOBSCHATHP W OIICHUBATH SBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMHpoOBaHHE y OO0y4YaloIIMXCA T'YMAaHUCTHUYECKUX OTHOILIEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHWYECKUX 3HAaHUW 7 BBIPAOOTKH DKOJIOTMYECKH
IeIeCO00pa3HOr0 TOBEJEHUST B OBITY W TPYAOBOM JEATENHHOCTH B IEIIX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOLIEN IPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CHOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdUis ¥ HAMPaBIECHHOCTH JaTbHEHIIIETO
o0y4eHusl.

OO0miee YmMCIIO YacoB, OTBEAEHHBIX /I H3YYEHUS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiser 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3WUECKHE CBOWCTBA BEIIECTB. ATperaTHO€ COCTOSHHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BemniectBa. Moiib. MossipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHMMHUYeckue ypaBHeHus. Krinaccudukarms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJACHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
W3y4eHHE CTIOCO00B pa3/elICHHs] CMECEH: C MOMOIIBI0 MarHura, (QpuibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiime npeacTaBuTe M HEOPraHUIECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYEHUSI KHUCIOpoJia B JAa0OpaToOpud U MPOMBINUIEHHOCTH. Kpyroropor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, yCWICHHE TapHUKOBOro 3¢ (dexra, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

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

Odusnyeckue cBoucTBa BoAbl. Boma kak pactBopurenb. PacTBOpBL
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pactBOpoB B Ipupojie ¥ B )KM3HU 4denoBeka. KpyroBopor Boabl B MPUPOJE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucior. Gusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (moxkapa), O3HAKOMJIEHHME C oOpa3laMHu OKCHIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHHE O0pa3lOB HEOPraHMYECKHUX BEUIECTB Pa3JIMYHBIX 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, BBITECHEHHWE OJHOTO METa/ljla JPYTMM M3 PacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue 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
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuognyueckast cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nonoxeHuro B [lepuonnueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

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

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BocCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakuy pa3ioKeHUs, COeTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpPANbI, TOpPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUNA KPUCTAJUIMYECKON PELIETKU U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XuMU4ecKuX peakiuid Mo pa3IudHbIM MpU3HaKaM (110 YHUCTY
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHIO KaTaau3aTtopa). DK30- U SHJIOTEPMUUYECKUE PEaKINH, TEPMOXUMHUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUMW M MOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopust 31EKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun nonHoro oomMeHa. Y cjaoBus MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W coleil B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEWIECTB, MPOLECCA AUCCOLUMALMM KHCIOT, WIEIOYEH U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUIFOCTPUPYIOIIUX  NPHUMEPBI  OKUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, NMOJy4YeHUE, NPUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MUECKHe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MyeckMe U XUMHUYECKHE CBoiicTBa (00mMe Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUH B MpUPOAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIICHUS. A30T, PacHpOCTpPaHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMs. A30THasg KHUCIOTa, €€ Moiy4yeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopennii. XuMu4ecKoe 3arpsi3HeHUE OKPYKaIolel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue (hpochaTtoB B KaUECTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npuponae. OKcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekt. YronpHas KuUcaoTa U €€ CoM, UX PU3NUYECKUe U XUMHUYECKUE CBONCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds 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 YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpax, Oelikax, yrieBoaax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CHIMKATHI, KX UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



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

Xumuyeckuii IKCnepumenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHH (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pas3iaMu a30THBIX U (HochHOpHBIX yaoOpeHuH, MmonydeHue,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4ECHUE MoJenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTa3a, Mojdy4yeHue, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE 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 mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAs  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  pAX
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MMPOMBIIIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe 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. [IpuMeHeHue IIeNOYHBIX METAIOB U MX
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 Kanbplus. BaxHeimue coenuHeHHs] Kaiblusi (OKCHA, TUIPOKCH, 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 altOMUHUS. AMGPOTEpHBbIE CBOMCTBA OKCUAA M TUAPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUS, KAIbIWS, AIFOMUHUSA, [IUHKA, JKEJIe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUIPOKCHUA IMHKA, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4d Mo TeMe «BakHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuii IKCnepumenm:

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

Mexcnpeomemmuule ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: maTepus, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEIUYUHBI, €AUHUIBI W3MEPEHMS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

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

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOAe OOyYeHHs XHMHUU B EIUHCTBE Y4eOHOU U
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIM3ALMHN 00 y4arOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATBCSI CHUCTEMOW ITO3UTHMBHBIX IIEHHOCTHBIX OpHMEHTALMN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
YU HAy4YHOMY HAcCJICIMI0, TOHMMAaHMs 3HAYEHUS XUMUYECKONM HAyKH B JKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIeOBATENbCKOM,  TBOPUECKOM M JAPYrHX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOLIM B IIpoLEcCe OSTOW Y4eOHOH JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XUMHUYECKOW pEakLuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
IPUPOJHON CPENOM, O POJIM XMMUU B IMO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM paboOThl C y4eOHBIMU TEKCTaMH, CIPAaBOYHOM



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUITHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS AIKOTOJIs, HAPKOTHUKOB, KypeHus),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHHUE [IEHHOCTH 3[J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, 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,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEM W IMyTeH HMX pEelIeHUsS MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUST MHPOBO33pEHUsI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUHN W3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE AelicTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
MOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIEHUMN, BHIOMPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHUE pacCyKAeHHs (MHAYKTHUBHBIC, N€IYKTUBHbIE, [0 AHAJIOTHUHN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ DJEMEHTa), XUMHuuyeckas ¢opMyna M YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX O0OBEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUM,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI JUIA (DOPMUPOBAHUS THUIOTE3BI 10
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €0 PE3yNbTar, (OPMYITHPOBATH 0000IICHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(HayyHO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJCPXKAHHUS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [IJISi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO (OPMY MpEACTaBICHUS UHPOPMALIUUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON AEATENBHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCyXmaemMoi  TeMbl, (OPMYIHpPOBATH CBOU  MPEIJIOKECHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
J1a60paTOpHOM pabOThI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOI0 MPOEKTA);

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITENBHO ONPENENATh UENN AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEIOKEHHBIM aJICOPUTM  JIEUCTBUK IIPA  BBINOJIHEHUM 33JaHAM C Y4ETOM
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.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATETbHOCTA MO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro  MHTEpIpETaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

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

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J1OJIsI XUMHUYECKOTO AJIEMEHTa B COSIUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, AK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU 3((EKT peakiinm,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpolLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs GopMmyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMSI, 3aKOHA ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TIEPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



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

KJIaCCU(PUIMPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTraHWYECKUE BEIIECTBa,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

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

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOr'0 D3JEMEHTa 1o QopMyIe
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHeHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCu(UKaluio,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

CleIoBaTh  IpaBWJaM  I[IOJIb30BaHUSI ~ XUMHUYECKOM  MOCyooM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEM PAaCTBOPEHHOI'O BEUIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOydenust B 9 kiacce npeiMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

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



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHYECKON pEeaKlHUH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUN;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHHE: OIKChIBATh W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XApPAaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XHMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYMI C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIECKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI04Y€H U COJIEH, OJIHBIE U COKPAILEHHBIEC YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCca ITUX PEaKIINL;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOr0 »JJeMeHTa 10 (dopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSIMU 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuiMkar-, Ccyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHEe, CHUCTEeMaTU3alNIO, BBISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS 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/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitre o kuciorax 3 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 9 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue 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
Menneneesa. CtpoeHue atoma
XUMHYECKasi CBSI3b. Eu6 10K
noIMoTeKa
32 OxueTenbio- 8 https://m.edso00.ru/7f41837¢
BOCCTAaHOBUTCJIBHBIC PCAKIITNN
bubmuorexa [IOK
Hroro no paszexy 15 https://m.edso0.ru/7f41837c
bu6numoreka [IOK
Oobmenne 1 nosTopeHHe 3 https://m.edso00.ru/7f41837¢
OBIIEE 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

KoauuecTBo yacoB 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 peakIMA
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii 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
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . 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
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
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
. bubmuotexa [IOK
OOobuierKe 1 MOBTOPEHHE sHaHMIi 3 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 KIIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
1 [Ipenmet xumuu. Pons XuMuu B :KU3HU 1 but6mmoreka [IOK
yejioBeka. Tela u BeliecTBa https://m.edsoo.ru/ff0d210c
2 ITonstre o MeToax MO3HAHUSA B XUMHUHU 1 bubmorexa HOK
A https://m.edso0.ru/ff0d227e
[paktuyeckas padora Ne 1 «IIpaBuna paboTs
3 B JIaOOPATOPUH U IPUEMEI 00PAILIEHUS C 1 1 Bubmorexa [IOK
patop p pattt https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHHEM
4 YucTteie BemecTBa 1 cMecH. CiocoOb! 1 bubaunorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTraeckas padora Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYUCTKH ITOBAPEHHOM 1 1 bubmorera [JOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bub6anoreka LIOK
A 1
6 TOMBLH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKHUE JIEMEHTBI. 3HAKU (CUMBOJIBI) 1 but6mmoreka [IOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIOKHEIE BEIECTBA 1 bubmmorexa [JOK
P m https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJEKYIISIPDHOE YUCHUE 1 buGnnorexa [JOK
yIp i https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0d2d50

Xumunyeckasi popmyna. BaneHTHOCTh aTOMOB
XUMUYECKHUX AJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEbHAA aTOMHAs Macca.

but6mmoreka [IOK

11
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMUYECKOTO JIEMEHTA B bubnaunorexa LIOK
COeIUHEHNU https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BeniectBa. Moiib. Mosnsiprast bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SABICHUA. bubmnoreka [JOK
XuMuYecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycnoBus MPOTEKaHUS bu6nuorexa [IOK
15 .
XUMUYECKUX PEaKLIUU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bu6mmoreka [JOK
XUMUYECKUE YpABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beruncienus KoanuecTBa, MacChl BEIIECTBA bubnuorexka [JOK
10 YPaBHEHUSAM XUMHUUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Knaccudukamus xuMru4ecKux peakiun
18 (coe I/IH(EHI/IHH A3JI0KCHUS 3a1\I/:e eL:m;[ bubamorexa [IOK
8 P > SAMCTHEHILL https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIIoNneaucT. O600IIeHNe U bubmmorexa [IOK
H AHCT. uj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 KonTponbnas pabora Nel o Teme bubnuorexa [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIAM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CoctaB Bo3ayxa.
21 Knci}cf)xo — 3JIEMEHT U TIPOCTOE Beﬂy:cmo bubmmorexa LIOK
PO p B ' https://m.edsoo.ru/ff0d448e
O30H
22 dusndeckue U XUMUYECKHE CBOMCTBA bu6anoreka LIOK



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
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https://m.edsoo.ru/ff0d448e

KHCIIOpOJia (pEeaKIuu OKUCIICHUS, TOPEHUE).
TTousTie 00 OKCcHmax

https://m.edsoo.ru/ff0d4614

Croco0b! osTy4eHus: KUCI0poaa B

bubaunorexa LIOK

23 71a00paTOPUU U IPOMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TemnnoBoit 3 PeKkT XUMUIECKON PEaKIInH,
24 MOHATHE O TCPMOXMMHYECCKOM YPaBHECHUU bubmorera [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHAOTEPMHUUECKHIX PEaAKITHIX
TorumBo (HedTh, yroib U METaH).
25 3ar H3H€I—EI/I6¢;03 . a, CIIOCOOBI lro bubamorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHUS
[Ipaktuyeckas padota Ne 3 o treme
26 «IlonydeHue u coOMpaHue KUCIOpoaa bubmmorexa LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopona — sneMeHT 1 MpocToe BEIIecTBO. bu6nuorexa LIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4ddoO
28 du3nvecKkue U XMMUYECKUE CBOMCTBA but6mmoreka [IOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub6anoreka LIOK
2 I1
o OIAITHE O KHEOTax 1 colbix https://m.eds00.ru/ff0d50d2
30 Crioco0slI MmosTydeHus: BOJAOPOa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «Ilonyuenue u cobupanue Bo10po/ia Bubamorexa [IOK
i oHp AOpOd, https://m.eds00.ru/ff0d4f42
U3YYCHHUE €T0 CBOMCTBY
N bubmnorexa [JOK
32 M i . A
OJISIpHBIA 00BEM Ta30B. 3aKOH ABOTAIPO httos://m.edsoo.ru/ffod542e
33 Brruucienus o0b€Ma, KOIHYECTBA BENIECTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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rasa Io ero U3BECTHOMY KOJIMYECTBY
BELIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenust 00EMOB ra3oB 10 YpaBHEHUIO

bubaunorexa LIOK

34 &
peakuuu Héj. OCHOBE 3aKOHa 00bEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 du3ndecKknue U XUMUYECKUE CBOMCTBA BOJIBI bubmiorexa HOK
A https://m.edso0.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonstue 06 bubnuorexa [JOK
UHJUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimeHHbie 1
37 HEHACBIIEHHBIC pacTBOPBL. MaccoBas 101 bubmmorexa LOK
B pactBOpEL. A https://m.eds00.ru/ff0d5h40
BEILIECTBA B pacTBOPE
[Ipaktuyeckas padota Ne 5 o reme
38 «IIpuroToBiaeHNE paCTBOPOB C OIPEACICHHOM bubmorera [JOK
p N N p p e https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel PaCTBOPEHHOTO BEIIECTBAY
39 Kontponsnas padora Ne2 o reme bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
OKcuIbl: COCTaB, KiIaccuUKaIus, bubnunorexa LIOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMH4YECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorexa TIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHOBaHUS: COCTaB, KJIaCCHU(pUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lony4yenue u XMUMUYECKUE CBOMCTBA bu6mmorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctaB, kiaccudukanms, bub6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee?
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but6mmoreka [IOK

45 [Tonmy4yeHre 1 XUMHYECKUE CBOMCTBA KHCIIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bu6muoreka [IOK
MOJTyYEHHs], XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33134 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJTACCHI HEOPTAHMUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI»
48 ['eneTnueckas cBA3b MEXKIY KiIaCCaMHU bubnuotexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6anoreka LIOK
49 OO0o01IeHHe U CUCTeMAaTH3aIHs 3HAHUN
- i https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHUN
[lepBbIe MOMBITKY KIaCCUPUKAITAU
51 XUMHUYECKUX 3JIeMeHTOB. [ToHsTHE O rpymnmax bubmoreia OK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[lepuoauueckuii 3akoH u [lepronnueckas
52 CHCTEMa XUMHUYECKHUX 3emMeHToB /. U bubamorexa [IOK
o https://m.edsoo.ru/00ada52c
Menaeneesa
53 [Tepuoabl, rpyniibl, HOATPYIIIBI bubmorexa OK
PHOIBL, TPYHIEL HOAPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIIED. bubnmnoreka [JOK
MzoTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 3IeKTpOHHBIX 000JI0UEK aTOMOB
. bubmnorexa [JOK
55 snemeHToB lleproanueckoii cucrems! /1. 1.

MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYECCKOI'O 3JIEMCHTA I10

56 ero noioxeHuro B Ilepuoanyeckoi cucreme bubnmorexa LHOK
pHoz https://m.edsoo.ru/00ada824
. Y. Menneneesa
3unauenue [lepuonnyeckoro 3akoHa Jist
57 pa3BUTHS HAyKU U npaktuku. 1. W. bubnuotexa [JOK
MenpeneeB — y4€HbIU, IEIaror U https://m.edsoo.ru/00ada96e
rpaXka1aHuH
DIEKTPOOTPULIATEIILHOCTH AaTOMOB
58 XI/IMI/E;CKHI))( auneMeHTOB/ Bcepoccuiickasa bubnnorexa [JOK
p https://m.edsoo.ru/00adaab8
npoBepovHas pabora
bu6anoreka LIOK
59 Honnas xumueckas csh https://m.edsoo.ru/00adac34
60 KoBanenTHas nmoispHas XUMHUYECKas CBA3b bubmmorexa [JOK
P https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HemoNApHAs XUMUYECKas CBI3b bubnnorexa LOK
P https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
2
6 Crenens okucenma https://m.edsoo.ru/00adae28
63 OKUCIUTEIFHO-BOCCTAHOBUTEIBbHBIE PEAKIINU bubnnorexa [JOK
peakt https://m.edsoo.ru/00adb076
64 OKHUCIINTEIIN U BOCCTAHOBUTEIN bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 Kontponsnas padora Ne4 no reme «Ctpoenue bu6muoreka [IOK
aToMa. XUMHUYeCcKasl CBI3b» https://m.edsoo.ru/00adb486
but6mmoreka [IOK
66 00600 7|
ODIICHHC H CHCTCMATH3AIIA SHAHIH https://m.edsoo.ru/00adb33c
b K
67 . O0001IeHne U cucTeMaTu3anys 3HAHUI nosmotexa O

https://m.edsoo.ru/00ad9ch?2
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68 O00011eHNEe U cUCcTEMAaTU3aLMsl 3HAHUN

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
uudpoBbIe
Nenn/m | Tema ypoka Kontpoabnbie | IlpakTHueckue
Bcero o0pa3zoBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
[Tepnognueckuit 3akoH. [lepuognueckas
1 CHCTEMAa XMMHUYECKHUX AeMeHToB /. U 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorera LOK
p P https://m.eds00.ru/00adb6b6
MIEPHOJIOB
3 Knaccuduxanus u HoMeHKIaTypa 1 bu6mmorexa [IOK
HEOPraHWYECKUX BEILLIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKON CBSI3U U THIIBI 1 bubmuorexa [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «[loBTOpEHUE U yriTyONeHNE 3HAHUH 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
6 Knaccudukanmsi XuMHIeCKUX PEaKIHi 1m0 1 bu6nunoreka [IOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHUECKOM pEaKII1H.
7 [loHsITHE O TOMOTE€HHBIX U F€TEPOTE€HHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaxkusx
[ToHsiITHE O XUMHUYECKOM PAaBHOBECHH.
8 DakTOpBI, BIUAIOIINAE HA CKOPOCTh 1 bu6mmorexa [IOK
XMMHMYECKOW PEAKLMHU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOT'0 PAaBHOBECHS
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9 OKHCIUTENTBHO-BOCCTAHOBUTEJIbHBIE bubnmoreka [IOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIIUTUYECKON JUCCOLUALIIY. bu6nunorexa [IOK

10
CubHbIE U clTabble 3JEKTPOIUTHI https://m.edso0.ru/00adcd68

11 HonHble ypaBHEHHUS PEAKIIAI bubmorexa HOK

P peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHMI
12 B CBETE IIPEICTABIEHUN 00 bubmmorexa HOK
peA N https://m.edso0.ru/00add5d8
ANEKTPOJIUTUYECKON AUCCOLMAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpeACTaBIEHUI 00 DIIEKTPOIUTHYECKOHN bubmorexa LHOK
pedl p https://m.edsoo.ru/00add8b2
JIUCCOIIAAIINHT
14 ITonsaTue o ruapoan3e coneu bubmorexa HOK
AP https://m.edso0.ru/00add9d4
but6mmoreka [IOK
15 O060011IEHNE U CHCTEMATH3a 3HAHHH
HHCHHE 1 CHCTCMATHSAMHA SHAMHH https://m.edso0.ru/00addd12

16 [Tpaktuueckas padora Ne 1. «Perenue bu6numorexa [IOK
HKCIEPUMEHTAJIBHBIX 3a7aW) https://m.edsoo.ru/00addbfa
KonTtponbHas padota Ne2 o teme

17 «DIEKTPOIUTHYECKAS JUCCOLHALIHS bubmorexa LHOK

P a HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIUU B PACTBOPAX»

18 OO01mas xapaKTepUCTHKA rajJoreHOB. bubmuorexa [IOK
XuUMHUYECKUe CBOMCTBA HAa MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBoaopoa. ComnsiHas KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, MMOJIyUEHHE bubmmorexa [OK

’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpakTrueckas pabora Ne 2 o Teme bubnmoreka [JOK

«TosyyeHue COJITHOM KUCIIOTHI, U3YYEHHUE

https://m.edsoo.ru/00ade348
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€6 CBOUCTB»

Breraucnenuns no YPaBHCHHUAM XUMHUUYCCKUX

21 €aKII1ii, €Clii OJNH U3 PEarcHTOB JaH B bubmmorexa [IOK
pearti, A P A https://m.edsoo.ru/00ade488
U30BITKE
29 OO61mas xapakTepucTrka 3eMeHToB VIA- bubnmoreka [IOK
TpYIIIbI https://m.edsoo.ru/00ade64a
AnnotponHble MOIU(MDUKAIIMN CEPHI.
23 Haxo>1<p €HUE Cephl H(beé coe I/IHCI:})II/II‘/’I B bubmmorexa [IOK
g p f[ https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBOHCTBA CEpBI
CepoBogopon, cTpoeHue, pusnueckue u bubnmnoreka [IOK
24 o
XUMUYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTa,
25 bU3HYEeCKre U XMMHUYECKHE CBOHCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
pPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEKAIIIE B OCHOBE
26 IPOMBIIIJICHHOTO CIIOC00a MOTyYeHUs bu6nunorexa [IOK
CEpHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPYXKaroIlei cpeibl COEAMHEHUSIMHU CEPbI
97 Brranciierre MaccoBo# 1011 BBIX01a bubmuorexa [IOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa dJ1eMeHTOB V A-
08 rpymibl. A30T, paclipoCTpaHEHHE B bubnmoreka [IOK
npupoje, GU3NIeCKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHaK, ero pu3n4ecKue 1 XUMHYECKUE bu6mmoreka [IOK
CBOMCTBA, ITOJIY4YEHUE U IPUMEHEHHE https://m.edso0.ru/00adf004
30 [IpakTrueckas padbora Ne 3 o Teme bubnmoreka [IOK

((HOqueHHe aMMHakKa, UI3y4dCcHHUEC €ro

https://m.edso0.ru/00adf180
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CBOHCTB»

A30THas KUCIIOTA, e€ pusmueckue u

bubmuorexa [IOK

31
XUMUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnionp30BaHUE HUTPATOB U COJICH aMMOHHS
39 B KaUECTBE MUHEPAIbHBIX Y100pEHUH. bubnmoreka [IOK
XHUMHYECKOE 3arps3HEHNUE OKPYKAOIIEH https://m.edso0.ru/00adf518
CpeIbl COSTMHCHUSIMH a30Ta
®ochop. Oxeun dhocdopa (V) u pochopnas
33 KHUCTI0Ta, GU3NYECKUE U XUMUYECKHUE bubmmorexa [IOK
o https://m.edso0.ru/00adf68a
CBOIICTBa, MOJIy4YeHUE
Hcnonp3zoBanue gpocdaTtoB B KauecTBe
34 MUHEPATBHBIX YAO0OpeHHiA. 3arpsi3HeHne buommorexa LOK
P . yAOOP - 24P https://m.edso0.ru/00adfc20
NpUPOAHOH cpenbl pocdaTamu
35 VYriepoa, pacupocTpaHeHue B IPUPO/IE, bubnmoreka [IOK
buznyeckre 1 XuMHUYEeCKUe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yraepoaa, ux Gu3ndecKue u
36 XUMUYECKHE CBOMCTBA. DKOJOTUUECKHE bubnmoreka [JOK
poOJIEMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYrosnbHast KUCHOTa U €€ CONn buommorera LOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "ITosmrydyeHue yriekucioro rasa bubmmorexa [IOK
yi T ) \ https://m.edsoo.ru/00ae027e
KauecTBenHas peakuus Ha kapOOHAT-UOH
[lepBoHayanbHBIE TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa [OK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemuwnii u ero coennHeHust bubmuorexa [JOK
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[TpakTuueckas padorta Ne 5. Pemenue
9KCIICPUMCHTAJIBHBIX 3a/1a4 I10 TCME

https://m.edso0.ru/00ae080a

bu6mmoreka [IOK

41
«Bakueime HeMeTaJuIbl U UX https://m.edso00.ru/00ae0bf2
COETUHEHUS
Kontponbhas padota Ne3 mo teme

42 «BaxgeuIe HeMeTauIbl U UX bubmmorexa [IOK

https://m.edso0.ru/00ae0el18
COETUHEHUS
OO01mas xapaKTepuCTUKa XUMUYECKUX

43 3JIEMEHTOB — METaJUI0B. MeTtamnnueckas bubnmoreka [IOK
CBSI3b M METAJIMYECKAsi KpUCTAJUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA METAIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUN DA HANIPSKEHUN bubmmorexa [OK

R P p https://m.edso0.ru/00ae1156
METAJLIOB
OO6m1me crnocoObl MOTYYSHUST METAJIIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUSAM bubnuoreka [IOK
XUMUYECKHUX PEaKLUid, €CIIU OJIUH U3 https://m.edso00.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 ITousiTHE O KOPPO3UHU METAIIOB bubmorexa HOK

PP https://m.edso00.ru/00ael1278
Bbu6nmuoreka [IOK

47 €JIOYHbIE METAJIIbI
1 https://m.edso0.ru/00ael14b?2

48 OKcuabl ¥ TUAPOKCUIBI HATPUS U KaTUs bubmmorexa [OK

P p https://m.edso0.ru/00ae14b2

49 [IlemouHO3EMENBHBIE METAIIIIBI — KaIbLIWN U bubmuorexa [IOK

Mar"uu https://m.edso0.ru/00ae15e8
. bubaunorexa [IOK
50 Baxxuelimue coeIMHEHUS KaJIbIIUS 1

https://m.edsoo.ru/00ael15e8
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O00011eHNEe U cUCcTEMATU3aLMs 3HAHUN

52 JKEcTKOCTE BOAEI M CIIOCOOBI €€ yCTpaHEHUS bubmorexa HOK
a yerp https://m.edso0.ru/00ae1886
[TpakTuueckas padora Ne 6 o Teme
53 "YKécTKOCTh BOJIBI U METOBI €6 bubmorexa HOK
. A A https://m.edsoo.ru/00aelae8
YCTpaHECHHSI
bubmuorexa [IOK
54 ATroMuHAN
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
57 Oxcunsl, Tuapokcuabl u conu xenesa (1) u bu6mmoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cUCTEMATU3aLMsl 3HAHUN
[Tpaktuueckas padorta Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmorera [IOK
p . a https://m.edso0.ru/00ae3de8
«BaxkHelme MeTaIbl 1 UX COETUHEHUD)
Beruucnenus mo ypaBHEHUSAM XUMHUUYECKUX
eaKIINH, eCI OJWH U3 PeareHToOB JaH B
60 i36HTKC W COE )KI/ITI:'I AMeECH bubmorexa HOK
Aep . p ' https://m.edso00.ru/00ae1750
BrrunciieHus MaccoBoi TOJIM BBIXOIa
MPOAYKTa PeaKiuu
61 O06001eHNe U cCUCTEMATHU3aIMs 3HAHUN
62 KonTtponsnas padota Ne4 o reme
«Baxuelniue MeTalIbl U UX COSTUHEHU
63 BemectBa u Marepuansl B IOBCEIHEBHOM bubnmoreka [IOK

JKHU3HH 4YCJIOBCKaA

https://m.edso0.ru/00ae3f50
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64 XHUMHUYECKOE 3arpsA3HEHNE OKPYXKaIOLIEn 1 bubnmoreka [IOK
cpensl https://m.edso00.ru/00ae4270
65 Ponp XxuMuM B pelIEeHUN 9KOJIOTUYECKUX 1 bu6nunorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
. bubmuorexa [IOK
66 O0001IeHNEe U cCUCTEMAaTU3AIM 3HAHUI 1 https://m.edso0.ru/00ae0d0a
. bubnmoreka [IOK
67 O0o001IeHre U CUCTeMAaTH3aIns 3HAHUN 1 httos://m.edsoo.ru/00adb33c
N bubmuorexa [IOK
68 O00011IeHNE U CUCTEMATU3AIMs 3HAHUH 1 htts://m.edsoo.ru/00adach?
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

labpuensn O.C. Xumus. 8 knace: yueonuk/ O.C. I'abpuensa — 7-e usn., uctp. — M.: Ipoda,
2018. -287, (1)c.: mi. — ( Poccuiickuit yaeOHUK).

lNabpuensan O.C. Xumus. 9 knace: yueonuk/ O.C. I'abpuensa — 6-e uzn., ucrnp. — M.: Ipoda,
2018. -319, (1)c.: un. — ( Poccuiickuii yueOHHK).

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA

Tpoery6osa H.I1. Tloypounsie pazpabotku mo xumun. 8 kiacc. — M. : BAKO. 2013. -400c. —
(B momor1ib NIKOIBHOMY YYHTEIIO).

I'opxosenko M.YO. Tloypounsie pa3pabotku no xumud. 9 kinace. — M. : BAKO. 2013. -432c. —
(B moMo11p NIKOJIBHOMY YUHTEINIO).

Bapaspa H.D. Xumus B cxemax u tabnunax / H.9.Bapassa. — M.: Dkcemo, 2013. —203c¢. —
(Harnsimao 1 1OCTYIIHO).

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET

e butGmumoreka IIOK (https://urok.apkpro.ru/)

* buGmmoreka POIII (https://resh.edu.ru/)



®opMbl yuyeTa padoueil nporpaMMbl BOCIIMTAHHUSA B padovei mporpaMmme mo XuMHH

Pa6ouas nporpamma Boctiutanus MBOY ®axkenbckoii COLLl peamu3yetcst B TOM 9ucie u
yepe3 HCIOJIb30BAaHME BOCIUTATEIBHOTO IOTEHIMAla YpPOKOB XUMHH. JTta paborta
OCYIIECTBISIETCS B CIEAYIOMUX (hopmax:

e [ToOyxaeHne oOydJaromuxcsi coOI0IaTh HA YPOKE OOIIENpPUHATHIE HOPMBI TOBEACHUS,
npaBujaa OOIIEHUS CO CTapmIUMH (TEJaroTHUYeCKUMH Pa0OTHUKAMH) H  CBEPCTHUKAMU
(oOyuaromucs ), IPUHIUIBI y4eOHOM TUCIIUIUIMHBL U CAMOOPTaHU3AIHH.

o [[puBjicueHre BHUMAHHS O0YYaIONTUXCS K IICHHOCTHOMY aCIEKTy M3ydaeMbIX Ha ypoKax
MIPEIMETOB, SIBJICHUH, COOBITHIA Yepes:

- ICMOHCTPAIINIO0 00YYarOIUMCS IPUMEPOB OTBETCTBEHHOTO, T'PaXKJaHCKOT'O TIOBEICHUS,
MIPOSBIICHUS YEJIOBEKOIIOOUS U JJOOPOCEPICUHOCTH

— oOpaiieHue BHMMaHUSI Ha HpPAaBCTBEHHbIE ACIEKThl HAyYHBIX OTKPBITUH, KOTOpbIE
M3YYarOTCsl B JIAHHBIII MOMEHT Ha ypOKE; Ha SPKUX JEATENIEH KYyJIbTYypbl, YYECHBIX, IOJIUTHUKOB,
CBA3AHHBIX C U3Yy4YaCMbIMHU B I[aHHBIﬁ MOMCHT TEMaMH, Ha TOT BKJIa[, KOTOpBIfI OHH BHECJIU B
Pa3BUTHUEC Hallen CTpaHbl 1 MHUpaA, HA HOCTOﬁHI}IC noJapaxKaHvud MmpuMepnl X XU3HU, HA MOTHBbBI
HX ITOCTYIIKOB;

— UCTIOJIb30BaHKE Ha ypoKax HH(OpMAaIHH, 3aTparuBaroiell BayKHbIC COITUATIBHBIC,
HPABCTBEHHBIC, STHICCKHUE BOTIPOCHI

e llcrionb30BaHNe BOCIIMTATENFHBIX BO3MOXKHOCTEH COAEpKaHMs y4eOHOro IpeaMera JUis
dopMupoBaHUS Yy OOYYAIOIIMXCS POCCHUCKUX TPAJUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX U
COIIMOKYJBTYPHBIX IIEHHOCTEH dYepe3 Moa00p COOTBETCTBYIOIIUX TEKCTOB JUIS YTEHWS,
MPOOJIEMHBIX CUTYAITUH JIJIsl OOCYKICHHUS B Kilacce.

° I/IHI/ILII/II/II)OBB.HI/IG 06C}’)KI[CHHI>1, BBICKA3bIBAHUM CBOETO MHCHHUA, BBIpa6OTKI/I CBOCTO
JIMYHOCTHOI'O OTHOIICHHS K NU3y4aC€MbIM CO6BITI/I$[M, SABJICHUAM, UCTOPUYCCKHUM ACATCIIAM.

e BKiIl0YeHNE B YPOK HUIPOBBIX IPOLENYP, KOTOPbIE MOMOTrarT MOAAEPKATh MOTHUBALIUIO
o0yyaromuxcs K NOJTY4YEeHUIO 3HaHUH, HaJaKUBAaHUIO MTO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH
B KJIacce, IOMOraloT YCTAHOBIIEHUIO 10OPOXKEIaTeNbHON aTMOC(ephl BO BpEMs ypoKa.

e[IpumeneHre Ha  ypOKE HMHTEPAaKTUBHBIX (opM  pabOThl, CTUMYIHPYIOIINX
MO3HABATEIBHYIO MOTHUBAIIMIO OO YUaAIOIINXCS.

e [[puMeHeHre TpynmoBoi paboThl WM paboOThl B Mapax, KOTOPBIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOM paOOThI U B3aUMOICUCTBHIO C APYTHMH 00YUIAFOIIIUMHUCS.

e BbiOop 1 uCHonb30BaHME HA YPOKAaX METONOB, METONUK, TEXHOJOTUH HPOOYKMUBHO2O
umeHnus, Uepoeblx, OKa3bIBAIONIMX BOCIMTATEIbHOE BO3ICHCTBHE HA JIMYHOCTh B COOTBETCTBUU C
BOCIUTATEIbHBIM HU€AJIOM, LIEJIbIO U 33/1a4aMU BOCITUTAHUSI.

e MHumnpoBanue 1 MojJiepKKa UCCIeJ0BATeIbCKON NesITeIbHOCTH HIKOJIBHUKOB B (hopme
OpraHu3aly TPYIIOBBIX U MHANBHIYATbHBIX UCCIEOBAHUIN (MUHH-UCCIIETOBAHNN), BKITIOUSHNE
B YPOK Pa3iIMUHBIX MCCIIEOBATENLCKUX 3aJaHUN U 33124, YTO JaeT BO3MOKHOCTb 00yUJarOMIUMCs
nproOpecTH HABBIKH CAMOCTOSITETIBHOTO PELICHUS TEOPETHUECKON MPOOIEMbI, TeHEPUPOBAHUS U
oopmieHnst COOCTBEHHBIX TUIIOTE3, YBAKUTEIBHOIO OTHOIICHUS K Uy)KUM HJIESIM, ITyOJIMIHOTO
BBICTYIUICHHS, apTyMEHTUPOBAHUS U OTCTAUBAHMSI CBOEH TOUKHU 3pPECHHUS.

® YCTaHOBIICHUE YBAXKUTEIBHBIX, JOBEPUTEIBHBIX, HE(OPMAIBHBIX OTHOUICHUH MEXITy
YUUTENEM U yYeHUKAMH, CO3JaHNe Ha YPOKaX SYMOIIMOHAIEHO-KOM(POPTHOM Cpebl.
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