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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, MPEACTABICHHBIX
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 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pasmenaM M TeMaM MPOTPAMMBl 1O XHUMHH, OMNPESISIeT KOIUYECTBEHHBIE W
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 OCBOEHUSI OCHOBHOM 00pa30BaTElIbHOU
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 JEATEIBLHOCTH OO0YYaromerocs 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
SHEPTrUd M 00 ABOJIIOIMU BEIICCTB B IMPHUPOJE, 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 JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIICPUMCHTAJILHBIX W HCCIEIOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsAa HA €AMHCTBO MPUPOJIBI M UETTOBEKA, SBJISICTCSI OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



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

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/IalTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKM XMMUU Ha OINpeieIEHHOM dTane eé
pa3BUTHSL.

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

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbl IO MPUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUs 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 MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpYyroMy, BBIMONHAA (YHKIUU OOBSICHEHHS W TMPOTHO3UPOBAHUSA
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 MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buomorus. 5—7 kimacce» u «dusnka. 7 Kaacey.

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



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX PeaKinii, B (GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHHUU U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENILHOW H y4e€OHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

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

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

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0yJaronuxcss K CaMOCTOSTEIbHOW IMO3HABATEIBHON JCATEIbHOCTH, HAayYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

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

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

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1[eJ1eco00pa3Horo TMOBEJACHUSI B OBITY M TPYIAOBOM JACATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINITAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpOGWIIS M HANpPaBIEHHOCTH JalbHEHIIero
o0y4eHus.

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



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 MeTojax MO3HAHUSA B XMMHH. UHCTHIE BEIIECTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BellecTB. (OTHOCHUTEIbHAsA aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIUMHECHMH.

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

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHMYECKOHN MOCYA0H, mpaBuiiaMu paboThl B JabOpaTopuu U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢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 IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHE THAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3auMojielCTBHE Keme3a ¢ pactBopoM cosr menu (11),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
colid, HAOJIOJICHUE W  ONKHCAaHUE  PE3yJbTaTOB  MPOBEJICHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. Haxoxkaenue kuciopoga B Tpupoje, (U3MYECKHE U XUMUUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



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

TeroBoit 3(pdeKT XUMUYECKOW pPEaKIuu, TEPMOXUMHUYECKHE ypaBHEHHS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, (U3MYECKHEe U XHUMHUYECKHE 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 PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudukanus Heopranmdeckux coeauHeHuii. Oxcuabl. Knaccuduxamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHkiarypa ocHoBaHui. DU3NUYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Conu. Homenknatypa cosieil. @U3NYECKUEe U XUMHUYECKUE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCJIOpOaa, HAOI0IeHNE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB BOAOpoJia (ropeHue), B3aumojaehcTBrue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIed paCTBOPEHHOIO BEILIECTBA, B3aMMOJICMCTBUE BOJBI C METAJUIaMHU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydyeHue B3aumojenctBusi okcuaa menu (II) ¢ pacTBOpoMm cepHOW KHCIOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a/1a4d 1o TeMe «BaxHeWmme Kiacchl HEOPraHHMYECKUX
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
TPYINaxX CXOJHBIX DJIEMEHTOB (IIEJIOYHbIE U MIECTOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[lepuognueckon cucrempl xumuueckux 3iaemeHToB [. . MenneneeBa. [lepuoabt
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

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

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

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

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

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

Xumuyeckuii IKCnepumMenm:

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

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4epe3 MCMOJIb30BAHUE KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOpuUs,
3aKOH, AaHaliu3, CHHTE3, KIacCupUKaIMs, TEePUOAUIHOCTh, HAOIIOJICHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTtHoe COCTOSIHUE BEIIECTBa, ra3, (U3MYEeCKue BEIHYUHBI, €UHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKasl peaKkUus

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

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOLIMX B pEaKIMU BEIHIECTB, MO TemioBoMy 3ddekTy, mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHYECKUX peaknusix. [IoHITHE 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

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



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

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMM BUIAMH
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W coleil B CBeTe€ MPEACTaBICHUH 00 BIEKTPOIUTUYECKOU
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOAHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcaJKa, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, NMpUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (U3MYecKue 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, (Qu3UYecKHMe M XUMUYECKHE CBOWcTBa (00IIuMe Kak
OpeCTaBUTeNsl Kjlacca KHUCIOT M crneuunpuuyeckue). XUMHUECKHUE peakluu,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



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

OO6mas xapakrepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. 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 pU3MYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSL B KadyeCcTBE MMHEPAJIbHBIX
ynoopeHnii. XuMU4ecKoe 3arpsi3HeHUE OKPY KaIoIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup docdopa (V) u pochopHas kuciaora, pu3ndecKue 1 XUMHIESCKHIE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue pochaTtoB B KaUeCTBE MUHEPATIBHBIX YA0OPEHUIA.

O6mias xapakrtepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuibl yriepojaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a rino0anbHOrO0 NOTEIUIEHUS KIMMaTa, MapHUKOBBIM
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
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 OMOJIOrMYECKH BaXKHBIX BEIECTBAX: KHUpaX, OeNKaX, YriieBoJiax — U ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoenuvHeHUss KpeMHHs B mnpupone. OOmme mnpeacraBieHus 00
okcune kpemuus (IV) u kpemHueBoil kuciaore. CHIMKATBI, UX UCIOJIB30BAaHUE B
ObITY, B NMPOMBIIIJIEHHOCTU. BaxxHeillne cTpouTenbHble MaTepHalibl: KepamHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B OBCEIHEBHOM KU3HHU.

Xumuyeckuii IKCnepumMenm:

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 COEQUHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTBI, M3y4YEHHUE XUMHUUYECKUX 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
BUJICOMATEPHUAIIOB), 00pa3mamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyISHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, Mojdy4yeHue, COOMpaHue, paclio3HaBaHUE W HU3y4YEHUE
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 «BakHeuime 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
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  pPEIIETKA.  ODIEKTPOXMUMHUYECKUH Pl
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 IPOMBIILIIEHHOCTH.

[{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



TUIPOKCHUIbI HATpud M Kanus. [I[puMeHeHue 1IeNIOYHBIX METauIOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NYECKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, 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. AM(POTEpHBbIE CBOMCTBA OKCHAA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKkcubl, TuApoKcu bl 1 comu xxenesa (1) u xxenesa
(IIT), ux cocta, CBOICTBA U MOTYYECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJAEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJEUCTBUS 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 MOHBI: MArHUs, KAJIbLHUs, AIFOMUHUA, [IMHKA, JKEJe3a
(IT) u xenesa (III), meau (II), HabnroAeHNE U OMMCAHUE MPOLECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCUA IMHKA, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TeMe «BaxkHenmue
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
XUMHYECKUX 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).

Mexcnpeomemmuuvle 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--HAYYHOI'O LIMKJIA.

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

®dusnka: maTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CIiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

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

['eorpadus: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUS XMMUU B E€IUHCTBE y4eOHOU H
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMU, MPUHSATHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATBhCSI CHUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAMK U
pacUIMpEeHNE ONbITA EATENLHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

[IEHHOCTHOI'O OTHOLIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJE[MI0, TMOHMMAaHMs 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JAOCTOBEPHOW WH(MOpMAIEH O
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MEATENbHOCTH IpHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpollecce JTOW Yy4yeOHOM JesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUWE U TIIOCTYNKH CBOMX TOBApHILEd C MO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOW peaKIu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMAaHUSI CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
IPUPOJHON CPEO, O POJIM XMMUU B MO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYE€HUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMBIC NJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HABBIKOB CaMOCTOATENBHON paboThl C Yy4YeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOJIMMOCTH  COOJIOJICHUSI TPaBWJI OE30MacHOCTH TIPU  OOpaIleHUH 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 3HAHUW TI0 XUMHUH, OCO3HAHHBIA BBIOOP
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCHOHATLHOM Cpesie;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO 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 OKPYXKAIOLEeH MPUPOIHON CPeaoi, A OBBIILICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOT0 MBIILICHUS, YMEHUS PYKOBOACTBOBAThCS UM B IMO3HABATENbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHMsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JPYroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIE), KOTOphIE OOecneunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PACKPBIBATh CMBICI XMUMHUYECKUX TOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KpUTEpHUH ISl KIacCU(PUKAUA XMUMHYECKUX BEIIECTB M XUMUYECKUX PEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHbBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHHH YIeOHO-TTO3HABATENbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
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 KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa IO IUIAHWPOBAHUIO, OPraHW3allMM W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undpopmaumeii:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHeTa), KpPUTUYECKU OIICHUBATH MPOTHBOPECYUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HCMOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu 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,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuMKAaTHBHBIE YHHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHS:

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

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHUH, OIPEIEICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTh, BRIOUPATh HanbOosee d(pPeKTUBHBIC CITOCOOBI pelIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJbTaTra 3asBJICHHOW IIEJIM, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW QeaepanbHOil pabodueil MporpaMMoHu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



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

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 J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTD, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MPUMEHSATH ITU MOHATHUS IMPU OMMMCAHUM BEIIECTB U UX MPEBPAILCHUN;

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 BELIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHUW 10
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona J[I. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHus B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa Xumudeckux odiaemerntoB J[. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



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

KJIAaCCU(PUIMPOBATh XMMHUYECKHE 3JIEMEHTbI, HEOPraHWYeCKue BELIECTBa,
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
YPABHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

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 JIOJI0 XHMHYECKOrO0 »dJeMeHTa 1o (dopmyse
COEITMHEHHUS, 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 MPUYUHHO--CIEACTBEHHBIX CBS3EH — JISI M3YyUYEHHS] CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
7a00paTOpHBIM  O0OpPYJOBAaHHEM, a TaKXKe IpaBujaM oOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOI'O BELIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

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

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



HeoOpaTUMbIE peakliM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaAKIUH,
OKHCJIIUTENb,  BOCCTAHOBUTEJIb,  OKHUCIEHWE U  BOCCTaHOBJICHHE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METa/NINYECKasi), KpHUCTAJUIMYECKass pelmE€rka, KOppo3us METAlJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUuu, MPEAeNbHO JOIMYyCTUMas
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBJeHUs QopMyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

OIPENENATh BaJEHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, NPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCAMHEHMSX, 3apsA] MOHA MO0 XUMHUYECKOH (hopmyre, XapakTep Cpeasl B
BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUIMYECKON
PELIETKM KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IIOHMMAHHME: ONUCHIBATH M XapaKTEpU30BaTh
Tabnuunyto Gopmy Ilepuonnueckoil CUCTEMbl XMMHYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacrpeneneHue HUX IO 3JEKTPOHHBIM CJOAM), OOBICHATH OO0IIHe
3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB JJIEMEHTOB M MX COCIWHEHUH B
MpeAeIax MaJbIX NEPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHHUS MX
aTOMOB;

KJIACCU(PHUIMPOBATh XUMHUYECKUE IJEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIAy U COCTaBy YYAacCTBYIOUIUMX B pPEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME W CHEIU(PUUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKIAAs OIHACAHUE
IIPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHUUW COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIUii;

COCTABJIATH YPAaBHEHMUS DJIEKTPOJIMTHUYECKOM JOUCCOLMALMHU  KHCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA MOHHOTO



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

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

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMONYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuiMkar-, Cyibpar-, TUAPOKCUI-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 M3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
Ne KoaudecTBO 4acoB SeKTpo e
JIEKTPOHHBI
HaumenoBanue pa3ienoB (un¢posbie)
11 KoHnTpoibn IIpakTHYeck
U TeM MPOrpaMMbl Bcero o0pa3zoBaTejibHbIE
/ ble padoThI ue padoTwl
pecypchbl
n
Paznen 1. IlepBoHayajibHbIe XMMUYECKHE TIOHATHUS
Xumust — BakHas o01acThb
€CTECTBO3HAHUS U Bubmaotexa LIOK
N 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU 37¢
OEATEIIbHOCTHU YEII0OBEKA _
BemecTBa 1 xXumMmudueckue Bubmiorexa LIOK
15 1 1 https://m.edso0.ru/7f418
peakiumn 37¢
Hroro mo pazneny 20

Pa3nea 2. Baxkneiimme npeAcTaBUTeIN HEOPraHUYeCKUX BellecTB

Bo3nyx. Kucnopon.

but6mmoreka [IOK

6 1 https://m.edsoo.ru/7f418
IMousarue 06 oxkcumax
37c
Bonopoa.Ilonsitue o Bubmiorexa OK
8 1 https://m.edsoo.ru/7f418
KHCJIOTaX U COJIAX
37¢
but6mmoreka [IOK
Bona. PactBopsl. I1o e
a TBOPHI T 5 1 1 https://m.edsoo.ru/7f418
00 OCHOBaHUAX
37c
OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

4 HEOPTraHUYECKUX https://m.edsoo.ru/7f418
COETMHEHNH 37c

Hroro mo pazneny 30

Paznen 3. Ilepuoauyeckuii 3axon u [lepuoanyeckas cucremMa xumuyeckux iemenTon 1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYeCKasi CBA3b. OKUCIMTEIHLHO-BOCCTAHOBUTE/IbHbIE PeaKINHU

[Tepuonnueckuii 3aKOH U
3 [lepuoanueckas cucrema bubnuorexa LIOK
1' XAMUYECKHUX JIEMEHTOB J1. 7 https://m.edsoo.ru/7f418
. Mennene-esa. CtpoeHue 37c
aToma
XuMH4ecKas CBS3b.
but6mmoreka [IOK
3. OkucauTenbHO-
8 1 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEIIbHBIC 37¢
peakuuu
but6mmoreka [IOK
Hroro o pazgeny 15 https://m.edsoo.ru/7f418
37c
Bbu6muoreka [IOK
PezepBHOe Bpemsi 3 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOT'PAMME



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

9 KVIIACC

Ne KoanuectBo yacos
JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB (uu¢posbie)
n KouTpoabn IpakTnyeck
U TeM NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
/ ble padoThI ue padoTbl
pecypcsl
n
Pa3nen 1. BemecTBo 1 XuMH4eckne peakuuu
1 [ToBTOpeHue u yriayonenue bu6nmnoreka [IOK
1' 3HAaHUW OCHOBHBIX Pa3/eiioB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
but6mmoreka [IOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
2 XUMUYECKHUX PEaKIIUn
636
1 DNEeKTPOIUTHYECKAS bu6nuorexa LIOK
3' IUCCOLMANA. XUMHUUYECKHUE 8 1 1 https://m.edsoo.ru/7f4l1a
pEeaKkIu B pacTBOpax 636
Hroro no pazaeny 17
Pa3gen 2. HemeTayibl M UX COeANHEHUS
5 OO6m1as xapakTepucTuKa bubmuotexa [JOK
1' XHUMHYECKHUX JIEMEHTOB 4 1 https://m.edsoo.ru/7f4la
VIIA-rpynnel. I'anorensl 636
OO61as XxapakTepHCTHKa
2 P P bubmuorexa [JOK
. XUMUYECKHX DJIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynnsl. Cepa u e 636
COCTMHEHUS =
2. OO01mas xapakTepucThKa 7 1 bu6nuoreka [IOK
3 XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/7f4la



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

VA-rpynmsl. Azot, hpochop
Y UX COCTMHCHUS

36

OOm1ast xapaKTepuCTHKA

but6mmoreka [IOK
2. XAMHYECKHX DJIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yrnepon u 636
KpPEMHUN U UX COCTMHEHUS -
Hroro mo pazneny 25
Pa3zgen 3. Mera/uibl M UX COeINHEHU ST
3 but6mmoreka [IOK
1' OO01me CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/7f4la
636
. bubmuorexa [JOK
3. Bakneiinme MeTambl 1 UX
16 https://m.edsoo.ru/7f41a
2 COEIUHEHUS
636
Htoro mo pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

bubmuorexa [IOK
4, BermecTBa 1 MaTepuasl B
3 https://m.edsoo.ru/7f41a
1 JKU3HU YeJI0BEKA
636
Hroro no pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 69

YACOB I10 ITPOTPAMME



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
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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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
N Kosan4yecTBo yacos
Jlata JJIeKTPOHHBbIE
il KourpoJb uudposbie
Tema ypoka Bceer IIpakTHyec U3y4eH
/ HbIe o0pa3oBaTe/ibH
0 Kue padorbl | HA
n padoThI ble pecypchbl
bubnuoreka
[Ipenmet xumuu. Posb OK
XUMUU B KU3HH YEIOBEKA. 1 1
T https://m.edsoo.ru
eJa ¥ BeIllecTBa f0d210¢
bubnuoteka
[Tonsarue o meTomax 1 LIOK
MO3HAHUA B XUMHUHU https://m.edsoo.ru
/ff0d227¢e
bubnuoteka
ArperaTHble COCTOSTHUS 1 LIOK
BEIIICCTB https://m.edso0.ru
[ff0d26ca
[TpaxTuueckas pabota Ne 1
«IIpaBuna paboThI B bubnuoteka
JTa00paTOPHUH U MIPUEMBI 1 1 HOK
oOpaireHus ¢ https://m.edsoo.ru
71a00PaTOPHBIM [ff0d23dc
00opynoBaHuEM»
YucThle BelecTBa U CMECH. 1 bubnnoreka
Cnioco0sI pazaeneHust [HOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

cMmecei https://m.edsoo.ru
[ff0d2a6¢
[IpakTueckas padora Ne 2 bubnmoreka
«Paznenenue cmeceit (Ha HOK
IIPUMEPE OYUCTKH https://m.edsoo.ru
MTOBAPEHHOM COJIN ) [ff0d28c8
bubnuoreka
ATOMBI U MOJICKYIIBI.
HOK
IIpocThie U CIIOXKHBIC
. https://m.edso0.ru
BeIeCTs /ff0d2a6c
XHUMHUYECKHE 3JIEMEHTEI.
3HaKk# (CHUMBOJIBI) bubnuoteka
XUMHUYECKUX DJIEMECHTOB. I_[OK
Ilepnonuueckas cucrema https://m.edso0.ru
XUMHUYECKHUX DJIEMEHTOB /J. [ff0d2be8
. Meunneneena
bubnuoreka
ATOMHO-MOJIEKYJISIPHOE HOK
Y4YEHHE https://m.edsoo.ru
[ff0d2d50
3aKoH MOCTOSHCTBA COCTaBa
bubnnoreka
BENIEeCTB. XUMHUECKast
LHOK
dbopmyna. BareHTHOCTD
ATOMOB XHMIHECKIX https://m.edsoo.ru
[ff0d2eae
2JIEMEHTOB
CocTaBieHre XUMHUYECKUX bubnnoreka
($hopMys IO BaJICHTHOCTH. LIOK
Haxoxaenue BaaeHTHOCTU https://m.edso0.ru
XUMHYECKHUX DIIEMEHTOB 110 [ff0d323c



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

dbopmyre

Bubnuoreka
OTHOCHTENIbHAS aTOMHAs
HOK
Macca. OTHOCHTEIbHAS
https://m.edso00.ru
MOJICKYJIIpHAs Macca 1£0d350¢
Pemrenue 3amau Ha bubanoreka
BBIYMCJIEHHE OTHOCHTEIIbHOM HOK
MOJIEKYJIIPHON MacChl https://m.edso0.ru
BEILECTB [f0d5230
bubanoreka
MaccoBas moirs OK
XUMHYECKOI'0 DJIEMEHTa B 1
S https://m.edsoo.ru
COCHHIE /ff0d37fa
Pemienue 3ama4d Ha
. bubnnoreka
BBIYHCJICHHE MAaCCOBOM 10U
HOK
XHMHUYECKOr0o 3JIEMEHTA B
COeMIHE 0 ho . https://m.edso0.ru
WHEHUU IT MYJT
i pMY. [ff0d3al6
COCIUHCHUS
bubnnoreka
duznyeckue U XUMUYECKHE
HOK
SIBIeHUS. XUMHYECKHE
cax https://m.edsoo.ru
15071
peakn [ff0d5708
ITpakTrueckas padora Ne 3 bubnuoreka
«IIpu3Haku u ycioBus ITOK
MIPOTEKaHUS XUMUYECKHUX https://m.edsoo.ru
peakuuii» [ff0d3f34
3aKOH COXpaHEHHS MacChl bubnuoreka
BEIIECTB. XUMHUUYECKHUE HOK

YpaBHEHUS

https://m.edsoo.ru



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
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[ff0d3b88

Knaccudukamms bubnmoreka
XUMUYECKUX PEAKLUN LHOK
(coenuHeHus, pa3ioXKeHus, https://m.edso0.ru
3aMeIIeHUs, OOMEHa) [ff0d40c4
Konrponsnas padora Nel mo bubmorexa
TeMe «BemecTBa u [OK
XUMHYECKHE PEAKINN» s dsto. )
/£0d4290
Bo3nyx — cmech ra3os. bubnnoreka
Coctas Bo3ayxa. Kucnopon LIOK
— BJIEMEHT U MPOCTOE https://m.edso0.ru
BenecTBo. O30H [ff0d448e
TennoBoit 3¢ ekt
XUMHUYECKON pcaknuuu, Buoauorexa
IIOHATHE O HOK
TEPMOXHUMHUYECKOM https://m.edsoo.ru
YpaBHEHUH, IK30- U [ff0d4790
SHIOTEPMHUYECKUX PEAKIIUIX
duznueckre U XUMHUUECKHe
CBOICTBa KUCJIOpPOJa bubmorexa
HOK
(peaxuu OKUCIEHUS,
ropene). [lonsTae 06 https://m.edsoo.ru
[ff0d4614
OKCHaX
CrocoOsI moy4deHust bubnmoreka
KHCJIOpO/ia B JabopaTopuu U LIOK
[IPOMBIIUIEHHOCTH. https://m.edso0.ru
[Ipumenenue kuciopoa [ff0d497a
[TpakTrueckas pabora Ne 4 bubnnoreka



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

o teMe «llonydenue u HOK

coOMpaHne KUCIOPo/a, https://m.edso0.ru

M3y4EHHE ETO CBOWCTBY [ff0d4ae2

Tomnuso (He(Th, Yroib u bubnunoreka

MeTaH). 3arps3HeHue LHOK

BO3]1yXa, CIIOCOOBI €T0 https://m.edsoo.ru

MPEIOTBPALLCHUS [ff0d4cda

Bonopon — snemMeHT u

MIPOCTOE BEILECTRO.

Haxoxnenue B mpupo/e. bubsmotexa

dusnueckre U XUMHUUECKHe HOK

CBOMCTBA BOZIOPOTA. https://m.edsoo.ru
[ff0d4ddo

CriocoObI mosryueHus.

[Ipumenenue Bonopoaa

[IpaxkTrueckas padora Ne 5 bubnuoreka

o teMe «l[lonyuenue u HOK

cobupaHue Booposa, https://m.edsoo.ru

M3Yy4YEHUE €ro CBOMCTBY [ff0d4f42
bubnuoteka

[TonsTue o kucnorax u LIOK

COMAX https://m.edso0.ru
/ff0d4dd0
bubnnoreka

KonngecTBo BenecTna. HOK

Mons. MossipHast Macca https://m.edso00.ru
/ff0d4dd0

Pemenue 3anay Ha bubnnoreka

BBIUMCJIEHUE KOJUYECTBA, HOK

MacCChI BEIICCTB

https://m.edsoo.ru
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d55a0

[ff0d55a0

bubanorexa
MonsipHblit 00BEM ra3os. HOK
3akoH ABOrajpo https://m.edsoo.ru
[ff0d542¢e
Pemntenue 3agauq. EIgEHOTeKa
IIpumeneHune 3akoHa 1
ABOIAIDO https://m.edsoo.ru
P /£f0d5708
bubauoreka
dusnyeckre U XUMUIESCKUE LHOK
CBOMCTBA BOJIBI https://m.edsoo.ru
[ff0d587a
bubanoreka
CocTtaB OCHOBaHUM. HOK
[Tonstue 06 MHANKATOPAX https://m.edsoo.ru
[ff0d59e2
Bona xak pacTBopuTeb. B
Hacremennsle n HIZ)EHOTGM
HCHACBIIIICHHBIC PACTBOPHEI.
MaCCOBI;IH o5 p P https://m.edsoo.ru
A /£0d5b40
pPacTBOPEHHOr'0 BEUIECTBA
[Tpaktrueckas paborta Ne 6
bubaunoreka
o teMe «lIpuroToBnenue LIOK
aCTBOPOB C OIpeaeIeHHOU
fqacco;:) M oneg A https://m.edsoo.ru
A /ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
O00011eHNEe N bubanorexa

cUcTeEMaTU3alus 3HaHWI.

[MOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d5eba

[ToaroroBka K KOHTPOJILHOM

https://m.edsoo.ru

pabote Ne 2 [ff0d50d2
Konrponbnas padora Ne 2
no teme «Bakaeimue Bubnuoreka
IIpeICTaBUTEIN LHOK
HEOPraHWYECKUX BEIIECTB. https://m.edsoo.ru
KonnaecTBeHHBIE [ff0d6342
OTHOIIEHUS B XUMHUI))
Knaccudukanus
Bubnuoreka
HEOPraHWYECKUX BEILIECTB.
LHOK
OKCHUIIBI: COCTaB,
Knaccudkamus https://m.edso0.ru
s, /Ff0d664e
HOMEHKJIaTypa
Bbubanoreka
Ilosryyenue u xumMu4ecKue
N HOK
CBOICTBA KUCJIOTHBIX U
OCHOBHLIX OKCILIOR https://m.edso0.ru
A /ff0d664e
Bubnuoreka
OcHOBaHUSI: COCTaB,
KJIacCU(pUKALIHS HOK
OMEHKIATYDA ’ https://m.edsoo.ru
yp /ff0d67ca
bubanoreka
[Tonyuenune u XuMuyecKue ITOK
CBOMCTBAa OCHOBaHHUU https://m.edso0.ru
[ff0d67ca
bubanoreka
KwucnoTsl: cocTas,
HOK
KIIacCUpUKaLUs,
https://m.edsoo.ru
HOMEHKJIATypa

[ffOdfee2



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Ilosrydenue u xumMudecKue

bubanoreka

CBOMCTBA KUCIIOT. Psif HOK
https://m.edsoo.ru
aKTUBHOCTH METAJIOB ffOdfee?
bubnuoreka
AmdoTepHbIe OKCUIBI U LHOK
THAPOKCHUBI https://m.edso0.ru
/00ad9as0
Conu (cpennue): bubnmoreka
HOMEHKJIATypa, CIIOCOObI LIOK
MOJIy4ECHUS, XUMUUECKUE https://m.edsoo.ru
CBOICTBaA /00ad9474
['eneTnueckas CBSI3b MEXAY bubmmorexa
KJIACCAaMH HEOPTraHUYECKUX HOK
S https://m.edsoo.ru
/00ad9cb2
[TpakTrueckas padota Ne 7.
Pemenue bubnuoTeka
9KCIEPUMCHTAJIBHBIX 3a]1a4 [HOK
1o TeMe «OCHOBHBIE KJIaCChI https://m.edso0.ru
HEOPraHUYECKUX /00ad9b7c
COEIUHEHUID)
O06o06meHne u bubnuoTeka
CUCTEMATHU3ALMs 3HAHUM. ILHOK
IloaroroBka Kk KOHTPOJILHOU https://m.edsoo.ru
pabote Ne 3 /00ada52c
Kontponbhas pa6ota Ne 3 bubnuoreka
o TeMe "Bakneime HOK

npeacTaBUTCIN

https://m.edsoo.ru



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9e1a

HEOPraHWYECKUX BElIECTB"

/00ad9ela

IlepBble NONBITKH

KnaccurKar bubnuoteka
XUMUYECKUX 3JIEMEHTOB. Etgg//m.edsoo.ru
[Tonsartue o rpynmnax 100ad9ffa
CXOJTHBIX 2JIEMEHTOB
OTKpBITHE IEPUOIUYECKOTO
3akoHa. [lepronnueckuii
3aKOH U MepUoguIeCcKas buGimotexa
CHUCTEMa XUMHUYECKHUX HOK
snementos /1. U. 7ggpas(j.g/$.cedsoo.ru
Menneneesa. [lepuonpl, -
TPYIIIBL, TOATPYIIIIBI
bubnnoreka
Ctpoenue atomoB. CocTaB LIOK
aTOMHBIX s1ep. M30TO0mB! https://m.edsoo.ru
/00ada342
CtpoeHue 3J1eKTPOHHBIX
000JI04eK aTOMOB MEPBBIX buGimotexa
20 XMMHUYECKHX AJIEMEHTOB HOK
[Tepuonmueckoii cucremsr /. 7£gp:ag/gtl).§dsoo.ru
N. Menneneesa S
Ilepnonnyeckuii 3aKOH.
Cospenteras bubnmoreka
dbopmynupoBKa. 3HaUYCHUE LIOK
MEePUOINYECKOTO 3aKOHA JJIs _
pa3BUTHS HAYKH U 7ggp;d;/gzs.sdsoo.ru

npaktuku. [. . Mennenees
— Y4Y€HBIH, [Ie1aror u



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

rpaXXaaHuH

XapaKkTepHUCTHKa
bubanoreka
XUMHYECKOIr0 3JIEMEHTA 110
[HOK
€ro I0JIOKEHHUIO B
[epuoauueckoii cucreme /1 https./jin eds00.1u
proa : /00adag824
H. MeuneneeBa
Bubnuoreka
HNonHas xumMnueckas CBS3b HOK
https://m.edsoo.ru
/00adac34
bubanorexa
KoBanenTtHas nossipHas LIOK
XUMHUUECKasl CBA3hb https://m.edsoo.ru
/00adaab8
Bbubaunoreka
KoBanentHas nenomnsipHas HOK
XUMHUYECKAs CBI3b https://m.edsoo.ru
/00adaab9
Bubnuoreka
Merannuueckas XuMu4eckast HOK
CBSI3b https://m.edso0.ru
/00adaab8
bubanoreka
CreneHp OKUCIEHUI HOK
https://m.edsoo.ru
/00adae28
Bbubanoreka
OKHUCIATEIHLHO-
HOK
BOCCTAaHOBHUTEIILHBIE
https://m.edsoo.ru
peakiuu

/00adb33c



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

OKHUCIIUTENN U

BOCCTaHOBUTEJIH.
. bubanoreka
CocraBieHue ypaBHEHUI
0 OKHUCJIUTEIbHO- 1 HOK
4 B 0CCTAHORH TN HEX https://m.edso0.ru
OCCTATOBHTE /00adb076
pEeaKIuii METOIOM
AJIEKTPOHHOTO OajaHca
Konrponsnas padora Ne4 mo bubnuoreka
6 | Teme «CTpoeHue aToMma. 1 LIOK
5 | Ilepuoamdeckuii 3aK0H. https://m.edso0o.ru
XHUMHYECKAs CBA3DY /00adb076
. Bubnuoreka
Pe3epBHbIii ypoOK.
6 O06o6meHne u 1 HOK
6 . https://m.edso0.ru
CHCTeMAaTH3alUs 3HAHUI 100adbd86
. bubanoreka
PesepBHbIN ypOK.
6 0O0001enne u 1 HOK
7 . https://m.edsoo.ru
CHCTeMaTH3alns 3HaHUH 1F0d61c6
. bubnuoreka
PesepBHBIN ypoOK.
6 HOK
O06001mcHNe U 1
8 . https://m.edsoo.ru
CHCTeMAaTH3allus 3HaAHUH 100ad9ch?
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

9 KVIIACC

Ne KoanuyectBo yacos
DJIeKTPOHHbIE
nugposble
n | Tema ypoka KonTpoabubl | IlpakTnueckn
Bcero o0pa3oBaTe/bHbBI
/ e padoTsbl e padoThbl
e pecypchl
n
Ilepunonueckuil 3aK0H.
but6mmoreka [IOK
Ilepunonnueckas cucrema
xumimeckix anemerros 1. V1 1 https://m.eds00.ru/00
o adb59e
Meunpeneena
3aKOHOMEPHOCTH B
. bu6nmorexa [IOK
W3MEHEHUHU CBOMCTB
IMITIECKIX SICMEHTOR 1 https://m.edso0.ru/00
B adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus n but6mmoreka [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00
HEOPraHUYECKUX BEILECTB adb7e2
Buabl xumMudeckoii cBsi3u U bubmuorexa [JOK
THUTBI KPUCTATUTMYECKHUX 1 https://m.edso00.ru/00
peETOK adbac6
Konrponsnas padora Nel mo
teme «lloBTOpeHue u
yriyojaeHue 3HaHui 1
OCHOBHBIX pa3/IeJIOB Kypca 8
KJ1accay
Knaccuduxkanus XuMuaeckux bubmmorexa [IOK
peakiuil o pa3InyHbIM 1 https://m.edso0.ru/00
HpU3HAKAM adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adbcb0

[Tonsarue o ckopocTn
XUMHYECKON PEaKIUU.

bubnunorexa LIOK

7 https://m.edso0.ru/00
IToHsATHE O TOMOI€HHBIX U
adbe9a
TeTePOTEeHHBIX PEaAKIUIX
[Tousarre 0 XUMHYECKOM
paBHOBecuu. DakTophI,
BIIUSIONINE HA CKOPOCTh Bubmrorexa [IOK
8 CIMIECKOR DEAKIIHH I https://m.edso0.ru/00
peakdl adc28c
[IOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
but6mmoreka [IOK
OKUCIUTEIBHO-
9 https://m.edso00.ru/00
BOCCTAHOBUTEJIBLHBIC PEAKITUU
adcade
Teopus IEKTPOIUTHYECKON bub6mmorexa [LIOK
10 nucconuanun. CUIBLHBIE U https://m.edso0.ru/00
c1a0bIe JIEKTPOTUTHI adcd68
bu6mmoreka LIOK
11 | HouHble ypaBHEHUS peakuil https://m.edso0.ru/00
add448
XHUMHYECKHE CBOMCTBA KUCIIOT
Y OCHOBAHUH B CBETE bu6mmoreka LIOK
12 = mpencraBneHuit 00 https://m.edso00.ru/00
AJIEKTPOJIUTUYECKON add5d8
JIUCCOLAAIINT
XHUMHYECKHE CBOMCTBA COJIEH
B CBETE MpECTaBICHUN 00 Bubmiorexa IIOK
13 KOO MITIECKO https://m.edso0.ru/00
p addgb?
JIUCCOLAAINT
14 [TonsTHE O THAPOIU3E CONCH bu6nunorexa LIOK



https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

O0o0011IEHNE U

https://m.edsoo.ru/00
add9d4

bu6mmoreka [IOK

15 . https://m.edso00.ru/00
CHCTEMAaTH3alMs 3HAHUH addd12
[Tpaktuyeckas padora Ne 1. bu6mmorexa [LIOK

16  «Pemenue https://m.edso00.ru/00
IKCTICPUMEHTAIBHBIX 33729 addbfa
Konrtponsnas padora Ne2 mo

bu6mmoreka [IOK
TeMe «DJIEKTPOIUTHYECKAs

17 " AT, XIMIeCKI https://m.eds00.ru/00
JMCCOLMAIINSL. eCKHe addeco
pEeaKIK B pacTBOPax»

OO0mmas xapakTepucTuKa bubnmoreka [JOK

18 = ramoreHoB. XuMHUYECKHUE https://m.edso00.ru/00
CBOMCTBa Ha MpUMEPE XJI0pa addfe2
Xnoposogopoxa. CoisiHast
KHCJfOTa xnimqecxne bubnmorexa [JOK

19 CBoﬁCTB; HOTvere https://m.eds00.ru/00

» HOIYH ’ adel04
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o
. bubnunorexa LIOK
teme «llonyyeHnue consaHoM
20 B . https://m.edso00.ru/00
I/ICJVIOTBI, u3ydeHue eé ade348
CBOMCTB» E—
Brruncnenus no ypaBHEeHUSIM
. bu6mmoreka LIOK
XUMUYECKUX PEAKIIUN, €CITH

21 https://m.edso00.ru/00
OJIMH M3 PEarcHTOB JaH B adedss
H30BITKE

29 OO1as xapakTepucTuKa bubnuoteka [IOK

snemeHToB VIA-rpynmnsl

https://m.edso00.ru/00



https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

AnnorponHble MOIUGUKALIUN
cepsl. Haxoxzaenue cepsl u eé€

ade64a

bu6nmoreka LIOK

23 COCTHHCHII B IDHDOLE https://m.edso0.ru/00
g pvp He: ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10poj1, CTPOCHHE, bubnuorexa [JOK
24 | (usndeckrue M XUMHUYECKUE https://m.eds00.ru/00
CBOMCTBA ade802
Oxcuppl cepsl. CepHas
bu6mmoreka LIOK
KHCTI0Ta, GU3NYECKUE U
25 . https://m.edso00.ru/00
XHUMHYECKHE CBOICTBA,
adea28
MIPUMCHCHUE
XUMUYECKUE PEaAKIIHH,
JeKalue B OCHOBE
MIPOMBIIIICHHOTO CTIoco0a bubmuorexa [JOK
26 | TOXyYeHUs CEPHOM KHCIOTHI. https://m.edso00.ru/00
XUMHUECKOE 3arpsi3HEHNE adec8a
OKpYKaroIIel CpeIbl
COETMHEHUSIMH CEPBI
. butmmoreka [IOK
Brrunciienne MaccoBoit 10au
27 BEIXOIA TIDOIVKTA HeAKII https://m.edso00.ru/00
/18 TIPORYKTa peaKtl adec8a
OO01mas xapakTepucTuka
snemMeHToB VA-rpynmnsl. A30T, bubnnorexa [JOK
28 | pacnpocTpaHEHHE B IPUPOJIC, https://m.edso00.ru/00
(bu3HYECKHe U XUMUICCKUE adeeab
CBOMCTBA
29 AMMHaK, ero pu3ndecKue 1 bubnnorexa [IOK

XUMHNUYCCKHEC CBOI>’ICTB8.,

https://m.edso00.ru/00
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

IMOJIYYCHHUE U IIPUMCHCHHUC

adf004

[IpakTrueckas padora Ne 3 o

bu6mmoreka [IOK

30 | Tteme «Ilonyyenue ammuaka, https://m.edso0.ru/00
M3Yy4YEHUE €ro CBOKMCTBY adf180
A30THas KuCoTa, €€ bubmuorexa [JOK
31 | (Qusmyeckne M XUMHYECKHUE https://m.eds00.ru/00
CBOMCTBA adf306
Hcnons3oBaHue HUTPATOB U
coJielt aMMOHHUS B KaYECTBE
MUHEPAJIBHBIX YI00pEHUI bubmorexa LOK
32 Xoreckoe 3;; 5[3HCHI/IC. https://m.eds00.ru/00
3aTp adf518
OKPYKAFOIICH CpeIbl
COETMHEHUSIMH a30Ta
dochop. Oxcua hochopa (V)
" Q)O(?;(br())pHaﬂ KI/I:}J)IOT(I; ’ bubmorexa LOK
33 prsecke XI/IMI/IIIG’CKI/IG https://m.eds00.ru/00
. adf68a
CBOWCTBA, OJy4YCHUE
Hcnonws3zoBanue ¢pocdatos B
bubnunorexa LIOK
Ka4yeCcTBE MUHEPAITbHBIX
34 oBperit. 3arhasHeHIe https://m.edso0.ru/00
yAobp N p adfc20
MPUPOJTHOM cpenl hochaTamu
VYriepoa, pacnpocTpaHEeHUE B bubnmnoreka [JOK
35 | mnpupoae, puznueckue u https://m.eds00.ru/00
XAMHAYECKHE CBOMCTBA adfd9c
Oxkcunpl yriaepojaa, ux
bu3nuecKre U XMMUYECKUE bubmmorexa LIOK
36 | cBoicTBa. DKOJIOrHYECKHE https://m.edso0.ru/00

po0JIeMBbl, CBSI3aHHBIC C
okcuaom yriepoaa (IV)

adfebe



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

bu6nmorexa [IOK

37 | YroibHas KUCIIOTa B €€ COJTU https://m.edso0.ru/00
ae006c
IIpakTueckas padora Ne 4 o
teMe "[lonyuyenne bubmmorexa [IOK
38 | yriekucnoro rasa. https://m.edso0.ru/00
KauecTBeHHas peakuys Ha ae027e
KapOoHaT-HOH"
[lepBoHayasibHBIE TOHATHUS 00 bub6mmorexa LIOK
39 | opraHMuYecKHX BELIECTBaX Kak https://m.edsoo.ru/00
0 COSIMHEHUSX yriepoja ae054e
bu6mmorexa [IOK
40 = KpemHuii u ero COeIMHEHUS https://m.edsoo.ru/00
ae080a
[TpaxTrueckas paborta Ne 5.
Pemenue bubmuorexa [IOK
41 AKCIEPUMEHTAIBHBIX 33724 110 https://m.edsoo.ru/00
TeMme «Bakaenmme ae0bf2
HEMETAJUIbI U UX COCTUHCHHUS
Kontponbhas padota Ne3 o Bbubanorexa [JOK
42 | teme «Baxneiimue https://m.edso0.ru/00
HEMeTaJlJIBl ¥ UX COSTMHCHUS ae0el8
OOm1ast XxapaKTepUCTHKA
XUMHUYECKHUX DJIEMEHTOB —
MeTaJioB. MeTamaeckas bubmuorexa [IOK
43 | CBs3b U METAJUTHUYCCKAsS https://m.edsoo.ru/00

KPUCTAJUINYECKAs PEIIETKA.
du3nyeckue CBOMCTBA
METaJLIIOB

ael03e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

XUMHAYECKHUE CBOMCTBA

bubnunorexa LIOK
METAIIOB.
44 ek it https://m.edso0.ru/00
1€ TpOXHl\:IPI‘-IGC Ui psn 261156
HaTpPSHKEHUH METAJIOB
Ob61ue criocoObl MOTYyYSHHUS
MeTainuioB. CIIaBbl.
Berancnenus mo ypaBHEHUSM Bubmrorexa [IOK
45 IMITIECKIX DeaIil. ecmt https://m.edso0.ru/00
Ak, 2e1156
OJIMH U3 PEAreHTOB COACPKUT
puUMecH
but6mmoreka [IOK
IlonsiTue o koppo3uu
46 https://m.eds00.ru/00
METAILIOB 61278
bubnunorexa LIOK
47 | lllenouHble MeTaJIIbI https://m.edso00.ru/00
ael4b?
OKCHUIBI U TUIPOKCHIBI bubmorexa [JOK
48 ATONS B KA https://m.edso0.ru/00
p ae14b?
bubnunorexa LIOK
[llenouHO3eMEeTbHBIC METAILTBI
49 « N . https://m.edso00.ru/00
aIbIUH U MarHUH 261508
Baxkneiimue coefuHEeHUA Bubmmorexa LIOK
50 R https://m.edso00.ru/00
H ael5e8
51 O06001menue u
CHCTEMATH3alMs 3HAHUH
59 JKEcTKOCTh BOJIBI M CTIOCOOBI bubmuorexa [IOK

€€ yCTpaHEHHUs

https://m.edsoo.ru/00



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpaxTrueckas padora Ne 6 o

ae1886
bu6mmoreka LIOK

53 | Teme "XKEcCTKOCTL BOIBI U https://m.edso00.ru/00
MeTOAbI €€ ycTpaHeHus" aelae8
bubnuorexa [IOK
54 |  AnroMHHUH https://m.eds00.ru/00
aelcé4d
AmMdoTtepHbIe CBOMCTBA bubmorexa HOK
55 https://m.edso00.ru/00
OKCHJIa ¥ THIPOKCHIA 26164
bubnunorexa LIOK
56 | JKeneso https://m.eds00.ru/00
aeld86
bu6mmorexa [IOK
OKcuapl, THIPOKCHUIBI U COJIU
57 an (1) https://m.edso00.ru/00
Kelesa U JKenesa 263566
58 O0o00611IEHNE U
CHCTEMaTH3alMs 3HAHUH
[IpakTrueckas padora Ne 7.
Pemmenne bubnunorexa LIOK
59 | S3KCIepUMEHTAIbHBIX 3a/1a4 10 https://m.edso0.ru/00
Teme «BaxHellne MeTasbl 1 ae3de8
HAX COEIUHEHU
Berancnenus mo ypaBHEHUSM
XUMUYECKUX PEAKLUN, ECIIU
OJYH U3 peareHToB IaH B bubmorexa IOK
60 P https://m.eds00.ru/00

M30BITKE WU COAECPIKUT
npumecu. Berancinenns
MacCOBOM J0JIM BBIXOZA

ael750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

MIPOJYKTa peakluuu

O060011eHue 1

61 . 1
cUCTEMAaTU3aIU 3HAHUN
Konrponsnas padora Ne4 o
62 TeMme «BakHeie MeTaJuIbl U 1
UX COCIUHEHUS»
BemiectBa u Mmatepuansl B bubmuorexa [IOK
63 OBCEIHEBHOM KU3HU 1 https://m.edso0.ru/00
YyeJI0BeKa ae3f50
XUMHYECKOE 3arpsa3HEeHue Bubmrorexa HOK
64 . p 1 https://m.eds00.ru/00
OKpYKaroIIel cpeibl 204270
bubnunorexa LIOK
Ponb xumum B perienuu
65 5 1 https://m.edso0.ru/00
9KOJIOTHYECKHX TTPOOIIEM 264270
. but6mmoreka [IOK
PesepBubiil ypok. O000ImIEHNE
66 p P mv 1 https://m.edso00.ru/00
A CUCTEMATH3ALIN 3HAHUNA
ae0d0a
. bubnunorexa LIOK
Pese ok. O0001IIEHNE
67 PBHBIH YPOK mvHH 1 https://m.eds00.ru/00
U CUCTEMaTU3alusd 3HAHUI adb33c
. butmmoreka [IOK
Pe3se ok. O0001IEHNE
68 PBHEIL Yp HIVHH 1 https://m.eds00.ru/00
U CUCTEMATH3AIIN 3HAHUNA 2d9ch?
OBIIEE KOJIMYECTBO YACOB 68

I1O0 ITPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,

AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»

METOJUYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

VYyeOHo-MeTonnueckuii )xypHai "Xumus B mkone"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Caiir "XuMuxk" (https://xumuk.ru/)

Caitt o xumuu "Acetyl" (https://acetyl.ru/)

OnexkTpoHHbIN yueOHuk o xumuu (https://foxford.ru/)

NurepaxktuBnas [ICXD JI. U. Menneneena (https://ptable.com/)

I'paduueckuii penakrop (ChemSketch)






