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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
COCTaBlicHAa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOU
o0pasoBaTeabHOM MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (pesepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
U C y4y€TOM KOHIICTIIMHM TIPETNoJaBaHus y4eOHOro mpeaMera «XuMHUS» B
oOpasoBaTenbHbIX Opranu3anusax Poccuiickoit deaepanuu.

[Iporpamma 1Mo xXuMuUM Ha€T TPEICTABICHHE O IIEJAX, OOIIEH CTpaTeruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUXCS CpPEICTBAMH Y4EOHOIo
peaMeTa, YCTaHABJIMBAET o0s13aTeNbHOE MIPEIMETHOE COZIEpXKaHUe,
MPEeNYCMaTPUBAET pacCHpeAelieHHe €ro Mo KilaccaM W CTPYKTYPHPOBaHUE IIO
pazenaM MW TE€MaM MPOrpaMMbl IO XHMHUHU, OMNPEACISAET KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJIEpKaHMUS, PEKOMEH1YEM IO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUST XUMHH C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4e€OHOro TMpoIlecca, BO3PACTHBIX
OCOOEHHOCTEW OOydYaroIIuXCs, OMNpeAeSseT BO3MOXHOCTH MpeaMeTa JJis
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOWM 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIIIETO 0Opa3oBaHMs, a TakKe TPeOOBaHUMN K
pe3ynbTaraM OOy4eHHs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEAMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-MO3HABATEIBHON JEATENbHOCTH OOYYaroulerocss Mo OCBOCHMIO
y4e0HOT 0 CoJIep KaHUsl.

3HaHUE XWMHUHU CIY)KUT OCHOBOM s (OpMUpPOBaHUS MHUPOBO33PEHUS
0o0y4aromierocsi, €ro MpeAcTaBICHU O MaTepuaibHOM E€AMHCTBE MUPA, BAXKHYIO
poIb WUrparoT (GopMUpyeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPANICHUSIX
SHEPrud U 00 SBOIIONUHU BEIHIECTB B MPUPOAE, O MYTSIX PEIICHHS TI00aTbHBIX
npo0sieM YCTOMYMBOTO Pa3BUTHUSL UYEJOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOH,
MUIIEBON U KOJOTHYECKON 0€30MacHOCTH, TPOOIIEM 3APaBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS W TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSITEJIbHOM  y4yeOHOU  JesTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATILHON IeSTebHOCTH;



3HAKOMHUT CO CHEHU(UKOW HAy4YHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOr O B3IJIsa HA €AMHCTBO MPUPOJIbI M YEJIOBEKA, ABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIINUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIA/l B AKOJOTHUUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHble HampaBlieHUss B OOyYEHUM XUMHUU OO0ECIEeUMBAIOTCS CHEUU(pHUKO
colepXaHusi  yueOHOro TMpenMera, KOTOpbIA  ABISETCS  MEJarormuecku
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOUIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAILHBIX TOHSITUNW XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHM W HEKOTOPBIX OTAENbHBIX 3HAUUMBIX MOHSITUN
OpPraHUYECKOM XUMUHU.

CtpykTypa comepikaHus MPOrpaMMbI MO XUMHUHU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mojxoja Kk e€ mzydenuto. CojpepxaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATHI O XUMHYECKON
peakuuu. OO0e H3TH CUCTEMBbl CTPYKTYpPHO OpPraHuM30BaHbl 1O MPUHLMITY
MIOCJIETOBATEIIBHOTO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETUUECKUX IMPEICTABICHUM
pPa3HOT0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOIO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUA O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H;

— TpeACTaBIeHUM 00 3JIEKTPOJUTHYECKOM JHUCCOIMAllMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHWA pacCMaTPHUBAIOTCA HAa OCHOBE SMIMPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYrOMY, BBIMONHS GYHKIMKA O0OBSICHEHUS U TPOrHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOTO PUMEHEHHUS U TIOJyYEHUS N3y4aeMbIX
BEIIECTB.

OcBoeHue TMporpaMMbl IO XHMHUHU  CIOCOOCTBYeT  (HOPMHPOBAHUIO
MPEACTABICHUS O XMMHUYECKON COCTABIISIIOLIECH HAYYHOM KapTHUHBI MUpa B JIOTUKE
€€ CHCTEMHOM IIPUPOJIbI, IEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAaHUIO U METOZaM
MO3HaHUA B Hayke. M3yueHue XUMUU NMPOMCXOAUT C IPUBJICYECHUEM 3HAHUU W3
paHee U3yYEHHBIX Y4eOHBIX MpeameToB: «Okpyxaromuii Mupy, «buonorus. 5—7
Kiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUH XUMHUH TPOUCXOAUT (GOPMHUPOBAHUE 3HAHUNA OCHOB
XUMUYECKON HAyKW KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOM
JeSITENbHOCTHU Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHL. 3a/1a4ya



y4eOHOro MpeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMHUUECKUX 3HAHUN —
BXHEHIINX (DAKTOB, MOHATU, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKH, B IMPHOOIICHUU K
Hay4YHbIM METOJAaM IMO3HAHUS MPU U3YYEHHH BEIIECTB U XMMUYECKUX PEAKUUH, B
(OopMHUPOBAaHUU U PA3BUTHH [TO3HABATENILHBIX YMEHUN U UX IPUMEHEHUHU B yueOHO-
NO3HABATEIbHOM M y4eOHO-UCCIIEAOBATENbCKON NEATENbHOCTH, OCBOEHUHN MPABUJI
0e30macHOro o0OpalleHus ¢ BeIeCTBAMH B TTOBCEHEBHOM JKU3HMU.

[Tpu u3ydeHUr XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsSI BAXKHOE
3HaYEHUE MPUOOPENIN TaKHe 11U, KaK:

— (opMUpOBaHHE MHTEIJIEKTYyaJbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOATEIBHOMY IMPUHATHIO PELIEHUI,
CHOCOOHOM aanTUPOBATHCS K OBICTPO MEHSAIOIIUMCS YCIOBUSAM KU 3HU;

—  HampaBIEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHYecKoe MPHOOIICHUE
oOyyarommxcss K CaMOCTOSITEIbHON IO3HABaTEIbHOM JAEATENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMMUH;

— obecrieyeHne ycaoBHM, CIOCOOCTBYIOUINX MPUOOPETEHNUIO 00yYatOIUMUCS
OIbITAa PAa3HOOOPA3HOM NEATEIBLHOCTH, MO3HAHHUS U CAMOMNO3HAHUS, KIFOUYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLIUX YHHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHbIX BUAOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0meH (QYHKIMOHATBLHOM U  €CTeCTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM YHCIE YMEHUU OOBACHATH M OLEHUBATh SIBJICHUS
OKPYKalOUIEro MHpa, UCIOJIb3yd 3HAHUS M ONBIT, MOJYYCHHBIE MPU U3YUYECHHUH
XUMHH, TPUMEHATD UX MPU PEIICHUH TPOOIIEM B MTOBCEAHEBHOM KU3HU U TPY10BOM
NesITENbHOCTH;

— (¢opmupoBaHHE Yy OOy4arOmMXCS TYMAHUCTHUYECKUX OTHOIIEHUH,
NOHMMAaHHUS LIEHHOCTH XUMHUYECKMX 3HAaHUU [UIsl BBIPAOOTKM HKOJIOTMYECKU
LIEJIECO00PAa3HOr0 MOBEJAEHUS B OBITY U TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAIOILIECH TPUPOTHONU CPEABI;

— pa3BUTHE MOTUBAMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMID HAa OCHOBE YCBOEHHMS OOIIEYEIIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY NMpOQuIIs U HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OO111ee Yncio 4acoB, OTBEIEHHBIX 1JIs1 U3YYEHUSI XMMUHU Ha YPOBHE OCHOBHOI'O
oOmrero obpazoBanus, cocrapiser 136 gacoB: B 8 kimacce — 68 yvacoB (2 vaca B
Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).



COJAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU YelnoBeKa. XUMHS B CUCTEME HayK.
Tena wm BemecrBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BeecTB. [loHsTHE O MeTOmax MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoObI pa3acIICHUs] CMECCH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHUE.

Xumnueckas opmysa. BaneHTHOCT aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHOcUTENbHAs aTOMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBasi 107151 XMMHYECKOTr0 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemecrBa. Monbs. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHCJAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo Qopmynam
XUMHAYECKUX COCTUHEHUMN.

Du3NYECKUe U XUMHUUECKUE SABJICHUS. XUMHUUECKas Peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHHsI Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanus
XUMUYECKUX peaKInil (COeAMHEH NS, Pa3I0KEHUs, 3aMEeIIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpUU |
npuéMamMu oOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAaHUEM, U3yYEHHE U OMUCAHUE
(¢u3nueckux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOIIOJACHUE
dusnueckux (TJIaBJICHHE BOCKA, TAasHUE JIbJla, pacTHUpaHUE caxapa B CTYIKE,
KUIIEHWE U KOHACHCAIMS BOJbI) U XUMHUUYECKUX (TOpEHHE CBEYH, MPOKATMBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICICTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pa3ioKE€HUE THAPOKCHIA
Menu (II) mpu HarpeBanum, B3auMojielcTBHE Keje3a ¢ pactBopoM cosu Menu (1I),
U3Y4YEHHE CIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BBITIAPYMBAHKE, TUCTHUISIINS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA IMOBAPCHHOU
CONM, HaONIOJICHWE W  ONHCAaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 33aKOH COXPAHEHMSI MAacChl, CO3/IJaHUE MOJENEH MOJEKYII
(ILIapOCTEP>KHEBBIX).

Baxneilne npeacTraBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 3jeMeHT U mpocToe
BenecTBO. HaxoknmeHue kuciaopona B mpupoje, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcuabl. [Ipumenenue xkucnopoga. CrnocoObl
NOJIYYEHUSI KUCIOpoJla B JIaDopaTopuM M MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupoje. O30H — autoTpornHas MOAU(PUKALINS KACIOPOIa.



TermoBoit >PdeKT XUMHUYECKON peakiuu, TEPMOXHUMHYECKHE ypaBHEHUS,
JK30- U DHAOTEPMHUUYECKHE pEaKIUU. TOILUIMBO: yrojb W METaH. 3arpsi3HECHUE
BO3/1yXa, YCUJIEHUE MapHUKOBOr0 3(pdekTa, pazpylieHrue 030HOBOTO CIIOS.

Bonopoxn — anemeHT u mpocroe Benectso. Haxoxnenue Bogopoia B mpupose,
(pu3nyeckue 1 XUMUUECKHE CBOMCTBA, IPUMEHEHHUE, CriocoObl moydeHus. Kuciaotsl
U COJIN.

MounspHbiii 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBoOWCTBA BOAbL. Boma Kkak pactBoputenb. PacTBOphI.
HacplmenHble M1 HEHACBIIEHHBIE pPacTBOpPbl. PacTBOPHMMOCTH BEHIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpupoJe U B KU3HU 4YeloBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHHEe NPUPOAHBIX BoA. OXpaHa U OUYUCTKA MPUPOIHBIX BO.

Knaccudukarus neoprannyeckux coeauHeHuid. Oxcuanl. Knaccudukanus
OKCHJIOB:  cosieoOpasyrolmiiue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenkmatypa okcugoB. Dusmueckne ©U XMUMHUYECKHE
cBoOMcCTBa OKCUIOB. [lonyyeHne okcuaoB.

OcnoBanus. Kiaccudukanus OCHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHuA. Homenkiarypa ocHoBaHui. Pu3znueckne M XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydueHrne OCHOBaHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @usnueckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psn axktuBHOocTM MertanmnoB H. H. bekerosa.
[TonyueHnne KuCnoT.

Comu. Homenknarypa comneil. @uzndeckue u XMMHUYECKUE CBOMCTBA COJICH.
ITonyuenune comnen.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE OIPENIEIICHUE COACPKAHUS KUCIOpOAa B BO3AyXE, MOJYy4YECHHUE,
coOupaHue, paclo3HaBaHWE M M3Y4YEHHUE CBOMCTB KHCIOPOJa, HAOIIOJACHHUE
B3aMMOJCHCTBHASL BEIIECTB C KHCIOPOJOM U YCJIOBUS BO3HHKHOBEHHS U
peKpalleHus ropenus (roxapa), 03HaKOMJIEHHE ¢ 00pa3aMy OKCUIOB U OITUCAHUE
X CBOWCTB, MONy4Y€HHUE, cOOMpaHHe, paclo3HaBaHWE M W3y4YCHHE CBOICTB
BOJIOpo/ia (ropeHue), B3auMoielicTeue Bojopoaa ¢ okcuaom meau (II) (BozmoxxHo
UCMOJIb30BaHUE BUCOMATEPUAIIOB), HAOJOEHIE 00pa3LiOB BEIIECTB KOJIUYECTBOM
1 Monb, uccraenoBaHWe OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3IMYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MAacCOBOM IOJEHN
PacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBHE BOJbI C METAJNIaMH (HAaTpUEM H
KaJIblIUEM) (BO3MOXXHO HCIIOJIb30BAHUE BHJICOMATEPHAOB), HCCIECIOBAHUE
00pa310B HEOPraHUYECKUX BEIECTB PA3IUUHbBIX KJIACCOB, HAOII0A€HUE U3MEHEHUS
OKpacKH MHIMKATOPOB B PACTBOPAX KUCJIOT U HIENOYEN, U3YUEHUE B3aUMOACHCTBHUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METaIaMH, PEakKiuil
HEUTpaIM3alK, IOJYy4E€HUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJlIa IPYTUM U3 PacTBOpPA COJIM, PELICHUE dKCIIEPUMEHTAIbHBIX 3a1a4 110 TEME
«BaxkHeunme Kiacchl HEOPraHMYECKUX COCTUHECHUIN.

Hepuonuuecknin 3axkoH u Ilepuoagmuyeckass cucremMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aromMoB. XHUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNU

[lepBbie TOMBITKH KIACCU(PUKAIMKN XUMHUYECKUX JJIEeMEHTOB. l[loHsATHE O
IPYIIax CXOJHBIX DJIEMEHTOB (IEIOYHBbIE U IIEJIOYHO3EMEIbHbIE METaslIbI,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(OTEPHbBIE OKCHIBI
Y TUAPOKCHIBI.

ITepuognueckuit 3akoH. Ilepronnueckas cucremMa XMMUYECKUX IEMEHTOB /1.
N. Menneneera. Kopotkonepuoanas u nimuHHONepruoanas Gopms [leprognaeckoit
cucteMbl xumudeckux sneMeHToB JI. M. Menneneea. Ilepuoasl W TpyIIibl.
DU3NYECKHAN CMBICT ITOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX  000J0YeK aroMoB TMepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKA XUMHYECKOTO
3JIEMEHTa 110 ero noyioxkenuto B [lepuoanueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTM HW3MEHEHHUS paJnyca aTOMOB XHWMHUYECKHUX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB IO IPyIIIaM U NEPUOIAM.

3navenue [lepuonnueckoro 3akoHa u [lepuonnueckoi cucTeMbl XUMUYECKUX
DJIEMEHTOB JJI1 pa3BUTUA Hayku W Tipaktuku. J[. 1. MenneneeB — y4€Hbl U
IPaK/IaHUH.

Xumuueckasi cBsi3b. KoBaneHTHass (ToyisipHasl M HEMOJISIPHAs))  CBSI3b.
DIIEKTPOOTPUIIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tpouecchl okucaeHus: U BocCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii Ixcnepumenm:

U3y4eHHe OOpa3IoB BEHIECTB METANIOB W HEMETAUIOB, B3aUMOJICHCTBUE
TUJIPOKCHIA [HWHKA C pPACTBOPAMHU KHCJIOT M IICJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOLUX ~ IIPUMEPBI  OKUCIIMTEIIBHO-BOCCTAHOBUTEIIbHBIX  PEaKLUN
(ropeHue, peaKkiuu pa3aoKeHUs, COCTUHECHHUS).

Meostcnpeomemmnule ceasu

Peanuzanus MeXNpeIMETHBIX CBA3€M IMpPU M3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIIICTCS. 4epe3 UCIOIb30BaHUE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX
MOHATUM, TaK U NOHATHM, SIBIIFOIIUXCS CUCTEMHBIMU ISl OTIAEIBHBIX MIPEIAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OO0nue ecTeCTBEHHO-HAY4YHbIC MOHSTHUS: HAaydHbIM (pakT, rumoresa, TEOpus,
3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, MNEePUOJUYHOCTb, HAOIIOJEHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

du3uKa: MaTepusi, aTOM, SIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
PaguOaKTUBHOCTh, MOJICKYJa, JJICKTPUYCCKHM 3apsijl, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, Ta3, (U3MYECKHE BEIUYUHBI, E€IUHUIIBI
MU3MEPEHHUS, KOCMOC, TIJIaHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIEC MOPOJIbI, TTOJIC3HBIC
VICKONIa€MBbI€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYECKAs peakus

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIHS, KAIBIUA U UX COCTMHECHHU I
B COOTBETCTBHM C TIOJOXKEHHUEM »JJeMEHTOB B Ilepumoamyeckoil cucreme u
CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBa: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKU U
BUa XUMHYECKON CBSA3H.

Kiaccudukarnus m HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHMHYCCKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlacCaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarms XuMAYECKUX PEaKIii MO pa3IudHbIM MpHU3HAKaM (T10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEUIECTB, MO TemiIoBoMmy 3¢GdeKTy, o
M3MEHEHUIO CTETICHEH OKHMCICHUS XUMHUYECKUX DJIEMEHTOB, MO 00paTUMOCTH, TIO
Y4acCTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMUUECKUE
YpaBHEHUS.

[Tonsatue o ckopoctu xumudeckou peakiuu. [loHstre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M IeTepOreHHBIX
peakuusx. [lonsitue o katanuse. [loHaTHE 0 XMMHUYECKOM paBHOBeCHU. DAKTOPBHI,
BIIUSIIONIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IIOJIOKECHUE XUMHUUYECKOrO

pPaBHOBECHS.
OKHCITUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMHU,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHON peakuuu. CocraBnenue YPaBHEHUU

OKHUCITMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HCIONB30BAaHUEM  METOJa
3JICKTPOHHOTO OaytaHca.



Teopus 37EKTPOAUTHUECKON TUCCOUUALUN. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartuonsl, annonsl. MexaHu3M IHUCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BHAAMU
XUMUYeCcKoi cBsizu. CteneHp Aucconuanuu. CHIbHbBIC U CIa0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOrO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIIMii HOHHOTO 0OMEHa,
NOJIHBIE W COKpAall€HHbIE HWOHHBIE YypaBHEHHs peakuuil. CBolcTBa KHCIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTaBICHUN 00 SJIEKTPOTUTUYECKON TUCCOIIUAIINH.
KauectBenHble peakunu Ha HOHBL. [IoHsITHE O THAPOIN3E COTNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB UM HEMETAUIOB (TpaduTa M aimMasza), CIOXKHBIX BEIIECTB
(x10puaa HaTpHs ), UCCIEI0BaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU peaKiuu OT
BO3JCHCTBUA  pa3aUYHBIX  (PAKTOPOB, HCCIEIOBAHUE  JIIEKTPOIMPOBOJHOCTH
pPacTBOPOB BEUIECTB, Mpoliecca JUCCOIUAIUK KUCIIOT, 1IEJI0Ueil U coseil (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEO MAaTEPUATIOB), TMPOBEIACHUE OMNBITOB, WLUTIOCTPUPYIOUIUX
NpU3HAKK TIPOTEKaHWs peakuuid HOHHOrOo oOmeHa (oOpa3zoBaHHE OCajKa,
BbIJIEJICHUE Tra3za, 0o0pa3oBaHHE BOJIbl), OMNBITOB, HILIIOCTPUPYIOLIUX TMPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX peaklnii (ropeHue, peakiuyd pa3iokKeHUs,
COCIMHEHUS), pPACMO3HABAHUE  HEOPraHMYECKUX  BEIIECTB C  MOMOIIbIO
KAuECTBEHHBIX PEAaKIM HA HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/uibl U MX COeTUHEHUSA

OOmast xapakTepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble cTerneHu okuciaeHus. CTpoeHue U (U3MYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XMMUYECKUE CBOMCTBA HA IpUMEpPE XJIopa (B3auMoeHCTBHE
C MeTaJUlaMH, HEMeTalulamu, Iienodamu). XiopoBojopon. ConsiHas KHCIIOTAa,
XMMUYECKUE CBOMCTBA, TMOJyYE€HHE, MNpuUMEHeHue. JledcTtBue xmopa |
XJIOPOBOJIOPO/Ia HA OpPraHu3M 4esoBeka. BaxkHelme Xmopuabl U ©X HaXO0XKJICHHE B
IPUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHne W (U3NUECKHE CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJa U Cephbl. AJTOTPOITHbIE MOAU(DUKAIIMN KUCIOpOAa
U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOAOPOA, CTpoeHHE, (U3NYECKUE U
XUMH4YecKkue cBorcTBa. OKCHABI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas xucnora, Gpu3nuecKkre U XUMUYECKre CBOMCTBA (001Me KaK MpeICTaBUTEINS
KJIacca KHUCJIOT U crnenuduueckue). XUMUYECKUE PEaKIMH, JIekKalue B OCHOBE
IPOMBIIJIEHHOTO CIOC00a TOJY4eHHs] CepHOM KHUCIOThL. [lpumeHenue cepHoii
KuCIOThl. CoiM CepHOM KHUCIIOTHI, KadyeCTBEHHAs peakiusi Ha CyJb(aT-UoH.
Haxoxnenne ceppl U €€ COCIMHEHUNW B TPUPOJEC. XUMHYECKOE 3arps3HCHUE
OKpYKaloIIel Ccpeabl COEAUHEHUSIMU CEpbl (KUCIOTHBIE JIOXKAM, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAILICHUS.



OOmass xapakTepucTuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpocTpaHEHHE B MPUPO/IE,
dbusznueckne u XuMuueckre cBorictra. Kpyropopot azora B mpupojie. AMMHUAK, €ro
duznuecKkre 1 XUMUYECKHAE CBOMCTBA, MOTyYeHne U mpuMeHeHne. Colli aMMOHHS,
uX pu3NUeCcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
WOHBI aMMOHHMS. A30THas KHCIIOTa, €€ TMoJydeHHue, QU3NUECKUe W XUMHUYCCKHE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSl Kjacca KHUCIOT U crenuduyueckue).
Hcnonb3oBanue HUTPATOB U COJICH aMMOHMSI B KAYECTBE MUHEPATIbHBIX yI0OpEHUH.
XUMHUYECKOE 3arpsi3HEHUE OKPY)KAOIIEH Cpeibl COSTNHEHUSIMU a30Ta (KUCIOTHBIC
JIOKIM, 3arps3HEHUE BO3AyXa, MOYBBI W BOJoEMOB). Docdop, amioTpomHbIe
moaudukanuu dochopa, dusnueckue u xumuueckue cpoictra. Oxcua dochopa
(V) u docdhopnas kucnora, puU3MYecKre U XUMUUYECKHUE CBOMCTBA, IMOJYYEHUE.
Hcnonb3oBanue dochaToB B KaueCTBE MUHEPATHHBIX yI0OPEHUH.

O6mas xapaktepuctuka aeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEMICHU OKUCIEHUS. Y TIIEPO/, aJUIOTPOITHbIE MOAU(PHUKAIINH,
pacnpocTpaHeHUe B MpHUpoje, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJCOpOIIMS.
Kpyrosopor yriepoga B mnpuponme. Okcuabl yriaepoja, ux ¢Gu3MUEecKUe u
XUMUYECKAE CBOWCTBA, JACHCTBME HA JKWUBBIC OpPraHU3MBI, IMIOJIYICHHE W
IpUMEHEHUE. DKOJIOrHYecKue MmpoOiieMbl, CBI3aHHBIE ¢ OokcuaoM yriaepoaa (IV),
TUIOTEe3a TI00AIbHOTO TOTEIUVICHUsT KJuMarta, MapHUKOBBIA 3 ¢dekT. YroibHas
KUCIIOTa U €€ coid, uX (PU3MYecKne M XMMUYECKHE CBOWCTBA, TOJNYUYECHUE U
npuMmeHeHue. KadecTBeHHass peakuus Ha KapOoHaT-uoHbL. Mcmosb3oBaHue
KapOOHATOB B OBITY, MEAUITUHE, TIPOMBIIIJICHHOCTH U CEJTLCKOM XO3SIHCTRBE.

[lepBoHauambHBIE TOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yraepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TTUICPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPONOB (yroib, NPUPOIHBIA Ta3, HEPTH),
OPOAYKTHl MX TepepadoTku (O€H3WMH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOrMYECKN BaXKHBIX BELIECTBAX: KUpaX, OenKax, yriieBojgax — U ux
poTM B OJKM3HM 4YeJNOBEKAa. MarepualbHOE €IMHCTBO OPraHWMYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

Kpemumuii, ero ¢Qusmueckue # XHUMHYECKHE CBOICTBa, TMOMy4YeHUE W
npuMmeHeHue. CoelMHEeHUs KpeMHHUs B ipupoze. OO0Iue npeacTaBieHus 00 OKCHUIe
kpemuusa (IV) u kpemHueBoil kucinore. CUIUKATHI, UX HCIOJIb30BAaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BakHeHIe CTpouTeNnbHbIE MaTephaibl: KEPaMHKa, CTEKIIO,
IIEMEHT, OecToH, kene300eToH. IIpobGaemMbl  0Ge30MacHOr0  HMCIOJIb30BaHUS
CTPOUTEIHHBIX MAaTEPUAJIOB B TTIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3loB HEOPTraHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBEJICHNE Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHUA-MOHBI U HAOJIIOCHHE MMPU3HAKOB



WX TIPOTEKAHWsI, OIBITHI, OTpaKaromue (PU3NYECKHEe M XUMHUYECKHE CBOWCTBA
TaJlOor€HOB M WX COEAWHEHUM (BO3MOXKHO HCIOJIL30BAaHUE BHUJIEOMATEPUATIOB),
O3HaKOMJICHHE C 00pa3aMu XJIOpUI0B (TaIOT€HHI0B), 03HAKOMJICHHUE C 00pa3liaMu
ceppl U €€ COCIUHEHUSMH (BO3MOXXHO HCIIOJIb30BaHUE BHUJIEOMATEPUATIOB),
HaOJII0IeHKE Tporiecca OOYTIIMBaHUS caxapa Mo AHCTBUEM KOHIICHTPUPOBAHHON
CEpHOM KHUCIOTHI, U3YYEHHE XUMUYECKHX CBOMCTB Pa30aBiICHHONW CEpHON KHUCIIOTHI,
MPOBEICHUE KAYECTBEHHOW peakiiuu Ha Cyab(ar-uoH u HaOII0IeHUE TTpU3HaKa eé
IPOTEKaHUsI, O3HAKOMJICHHE C (PM3MYECKUMU CBOMCTBaMH a30Ta, docdopa U Hux
coeIMHEHUN (BO3MOXKHO HUCIIOJIb30BaHUE BUEOMATEPUAIOB), 00pasiiaMu a30THBIX
U ($ochopHBIX YHOOpeHH, MoTydyeHrne, coOnpaHre, pacrlo3HaBaHUE W W3YYCHHE
CBOMCTB aMMHaKa, IPOBEICHUE KAYECTBEHHBIX pEaKIMi Ha HWOH AMMOHHUA U
docar-uoH M U3ydEeHUE TPUZHAKOB HX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM A30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEpUAJIOB), HM3YUYCHHE MOJIENel KpPUCTAUIMYECKUX PpEHIETOK anmMasa,
rpadura, QymwiepeHa, O3HAKOMIICHHE C TIPOIECCOM aaCcOpOIUM PaCTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOMCTBOM MPOTHUBOrasa, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB YIVIEKHCIIOrO ra3a, MpOBEICHHE
KaueCTBEHHBIX peakIuii Ha KapOOHAT U CHJIMKAT-WUOHBI U U3YUYCHHUE MPU3HAKOB UX
POTEKaHUs, O3HAKOMIJICHHE C MPOAYKIHEH CHIMKATHONM MPOMBIIUICHHOCTH,
pelieHrue SKCIEePUMEHTANIbHBIX 3a/ady Mo Teme «BakHeilune HemeTaulbl U HX
COCTMHEHUS.

MeTa/iibl U UX COEIMHEHUSA

OO6m1as xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUM
ux nonoxeHuss B llepuonnueckoin cucreMe XuMHYECKUX 3ieMeHToB [[. .
MenneneeBa u ctpoeHus atomoB. CTpoeHHEe MeTaioB. MeTrauueckas CBsI3b U
METAUIMYECKAs] ~ KpUCTA/UIMUecKass  pem€rka.  DJIEKTPOXUMUYECKUU  psij
HanpspKeHu MetawioB. du3nyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O01iue
crocoObl mosiydeHus MeTauioB. [loHATHE O KOpPPO3UM METAJIOB, OCHOBHbBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHHM, OpOH3a)
U UX PUMEHEHUE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[[leounsie MeTaJUIbL: TOJIOXKEHHUE B lleproauueckoil cucteMe XUMUYECKUX
snemenToB JI. . MenpaeneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B IPHUPOJE.
dusnyueckre U XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u
TUAPOKCUABI HaTpusi W Kanus. llpuMeHeHHe IIEeTOYHBIX METAIOB W HUX
COCIMHECHUM.

[IlenouHo3eMenbHBIE METaJIbl MAarHuii W KajblUil: TIOJ0XKEHHE B
[lepunoguueckoii cucreme xumudeckux 3jeMeHToB . . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaxoxeHue B npupojae. Gusznueckne 1 XuMHUUECKHUE CBOMCTBA MAarHus U



Kayblusi. BaxkHeime coequHeHns KanbIus (OKCUI, TUIPOKCHU I, coiin). ZKECTKOCTh
BOJIBI ¥ CLIOCOOBI €€ yCTpaHEHUS.

AsmoMuHHI: TIoNiokeHue B llepronnueckoil cucteMe XUMUYECKHUX JIEMEHTOB
JI. 1. MenneneeBa, CTpOoeHHE aroMma, HaxoxkzacHue B mnpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOHCTBA OKCHJIA U THIPOKCHIA
AITIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB [l.
N. MengeneeBa, CTpoeHHE aToma, HaXOXICHUE B npupoge. Pusnyeckue wu
XUMUYECKHEe CBOMCTBA xele3a. OKcuabl, THIPOKCUIbI U cou xenesa (1) u sxenesa
(IIT), nx cocTaB, CBOWCTBA U MOITYYEHHUE.

XumuyecKkuii IKCnepumenm:

O3HAaKOMJICHHE C 00pas3llaMiM METAUIOB W CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBaMH, M3Yy4Y€HUE PE3YJbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOCHCTBHUS OKCHJIA
KaJIbI[Usl U HATpUsl C BOJOM (BO3MOXHO WCIOJIb30BAHUE BHACOMATEPUAIIOB),
HCCIICIOBAaHUE CBOMCTB JKECTKOM BOBI, MPOLIECCA TOPEHUS JKEJIe3a B KHUCIOPOAE
(BO3MOXKHO ~ HCIIOJIb30BaHUE  BHUJCOMATEPHATIOB), IPU3HAKOB  IPOTECKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHusl, KJIbIIUs, aTFOMUHUS, ITUHKA, *kese3a (1I)
u xene3a (II), menu (I), HaGaromeHME W ONMCAHHE ITPOLIECCOB OKpAITMBAHMS
JJaMEHU MOHAMU HaTpus, Kalusg U Kaiblusg (BO3MOXKHO UCIIOJIb30BaHUE
BHJICOMAaTEPHAJIOB), HCCIICIOBaHKE aM(POTEPHBIX CBOMCTB I'HIPOKCH 1A ATFOMUHUS
TUJPOKCHIA LIMHKA, PEIICHUE 3KCIIEPUMEHTANBHBIX 3a7au no Teme «Baxueimue
METAJUIBI U UX COCTUHECHUSD.

XUMHUSA U OKpYsKaIOLIas cpeaa

BemecTtsa u Marepuasibl B ITOBCEIHEBHOM KWU3HM YEJIOBEKA. be3oracHoe
WCITOJIb30BAaHUE BEIECTB U XMMHUYECKUX peaknuii B ObTy. [lepBas momoms mpu
XUMHUYECKUX 0’KOTax U OTPaBIICHUSIX.

XHUMHUYECKOe 3arps3HEHUE OKpYXKarlleh cpeabl (IpeaenabHas AoMycTUMas
KOHIIeHTpaius BemecTs, nanee — [1JIK). Pons xumun B penieHuu 3K0I0rHYeCKUX
po0Jem.

Xumuyeckuii IKCnepumMenm:

u3ydeHue oOpasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEpPHBIC
MaTepuasbl).

Meostcnpeomemmnule ceasu

Peanuzanuss MEXNpeIMETHBIX CBSI3€H MpU M3YYEHUM XUMUM B 9 Kiacce
OCYIIECTBIIICTCSL Yepe3 UCIOJb30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHSATHUM, SBJISIOIIUXCS CUCTEMHBIMM JJISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IMKJIA.



OO1ue ecTeCTBeHHO-HAYYHbIEC MOHSATHUS: HAy4HbIM (DakT, TUIOTE3a, 3aKOH,
TEOpHs, aHauu3, CHUHTE3, Kilaccu(ukaius, TMNepUOIUIHOCTh, HAOIIOJACHHUE,
OKCHEPUMEHT, MOJICIIMPOBAaHHE, HW3MEPEHUE, MOJEeib, SBICHHE, MapHUKOBBIN
ek, TEXHOIOT s, MaTepUaIb.

dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJTUJI, N30TOIIbI,
PaliOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUIECKUI 3apsiz, TIPOBOTHUKH,
MOJMYMPOBOAHUKHY, AUDJIEKTPUKH, (OTOIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBa, I'a3, pacCTBOP, PACTBOPUMOCTh, KPUCTAILTHYECKAS
peméTka, CIiaBbl, (U3MUYECKUE BEIWYUHBI, C€AMHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoJHIIE.

buonorust: ¢orocunres, neixanue, Ouocdepa, 3KOCUCTEMa, MHUHEpPAIbHBIE
ya00peHus, MUKPO3JIEMEHThI, MaKPOJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

["eorpadus: armocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TTOPOJIbI, TOJIE3HbIE
MCKOIIaeMble, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4eHHs] XUMUU B €AUHCTBE Y4EOHOH H
BOCIUTATEJILHON JIEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSIMH, IPUHSATHIMH B
oOlIecTBe MpaBWJIaMKW U HOpPMaMHU TMOBEJAEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMSI, CAMOPA3BUTHS U COIIMATIN3ALIMN 00 yJaroLUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaroIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
pacIIUpeHue OMbITA AEATENbHOCTA HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY
U HAaydyHOMY HAcCJIE€AWI0, MOHMMAaHUsA 3HAYCHUS XUMUYECKOW HAyKHM B JKHU3HU
COBPEMEHHOI'0 OOUIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(OpManuenn o
MEPEIOBbIX JOCTHKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

IPEICTABIEHNs O COLUMAIbHBIX HOpPMax M NPAaBWIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIEIOBATENLCKOM, TBOPYECKOM W JPYyrUX  BUJAX
JesITeIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOM COBMECTHOM JEATENbHOCTH IPH
BBIMIOJTHEHUU Y4€OHBIX, T[103HABATENIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUE€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOTIOHUMAaHHIO
Y B3aUMOIOMOIIIH B MPOIIECCE ITON yueOHOM AesITeNbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE¢ NOBEACHUE W MOCTYNKM CBOMX TOBAapHILEH C IMO3WLHUH HPABCTBEHHBIX H
MIPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI 0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKOH peakluH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM M COCTaBILIIOIIME
OCHOBY JJIl IOHMMaHUsl CYIIHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBICHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS MPHUPOJBI, B3aHMMOCBS3IX YEJIOBEKA C
IIPUPOTHOU CPENOU, O POJIM XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJIyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJII0IaeMbIX TPOIIECCOB W SIBJICHHIA,
NO3HABATEIbHOW, MH(OPMAILIMOHHON M YHUTATENbCKOM KYJIbTYphl, B TOM 4YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHIO M TI03HAHUIO, JII0OO3HATEIbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  caM0OOpa30BaHMIO, MPOEKTHOM W  HCCIEAO0BATEIbCKOU
NEsITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HamlpaBJIEHHOCTH M YpPOBHS OOY4YEHHsS B
JaTbHEHIIIEM;

4) popMupoBaHuUs KyJIbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE IOCIEACTBUI U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOroJisl, HAPKOTHUKOB, KypeHus),
HEOOXOJUMOCTH COOMIOACHUS MpaBuil O€30MAaCHOCTA TPU  OOpaIllIEHUU C
XMMHUYECKUMHU BELLIECTBAMU B OBITY U pEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUEHHIO IPOPECCHil U Tpyaa pa3InyHOro poja,
YBOXEHHE K TPYIy U pe3yJibTaTaM TPYAOBOU NEATENbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT MPEAMETHBIX 3HAaHUMM 1O XMMHMM, OCO3HAHHBIA  BBIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU MPOAOIKEHUS 00pa30BaHUS C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycIeuHo! npodeccuoHanbHON JESTEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(PECCUOHAILHOM CPEeIE;

6) PKOJI0OrM4ecKOro BOCIIUTaHUS:

HKOJIOTMYECKU 11eJIeCO00pa3HOE OTHOLIEHUE K TPUPO/IE KAK HCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAaHWE IEHHOCTH 3I0pPOBOr0 H
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
npaBuJ1 0€30I1aCHOT0 MOBEACHUS IPU padOoTe ¢ BENIECTBAMH, & TAK)KE B CUTYyalUsX,
YIPOXKAIOIIKX 37J0POBBIO U JKU3HM JIFOJEH;

CHOCOOHOCTU NPUMEHATH 3HAHMS, MOJIydaeMble MPU U3YyUEHUM XUMUH, IS
peuenus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOM, I MTOBBIIICHUS
YPOBHSI  SKOJOTMUYECKOM KYyJIbTYphl, OCO3HaHHs IJIOOAJBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M MyTE MX PEHIeHHUs MOCPEACTBOM METOAOB XHMMHH,
HKOJIOTUYECKOTO MBILUIEHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B IO3HABATEJIbHOM,
KOMMYHUKATUBHOHN U COIIMAJILHOM MPaKTUKE.

METAINPEJMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE JUIs
(dbopMupoBaHUS MUPOBO33PEHHUSI O0IIIEHAYTHBIC TTOHATHSA (3aKOH, TEOPHS, TPHHIIHII,
runore3a, (QaxkT, CHCTEMa, TMPOLECC, OSKCHEPUMEHT U JpPYyroe.), KOTOpbIe
UCTOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETax W IMO3BOJIAIOT Ha
OCHOBE 3HaHWI U3 ATUX MNPEeAMETOB (OPMHUPOBATH MPEJICTABICHUE O IEJIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NEeSATeLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKW, YCTAaHABJIMBATh B3aMMOCBS3b C JPYTUMHU TOHSITUSMHM), HCIIOIH30BaTh
MOHSTHS NIl OOBSICHEHUS OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH JUIsSl KJIACCU(PHUKAMKA XMMHYECKUX BELIECTB M XUMUYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXKAY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, NENYKTHUBHbIE, 10 aHAJIOTUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYECHUS;

yMEHUE TPUMEHITh B TIPOLlECCE TO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas (QopMysia U YypaBHEHHE
XUMUYECKON PeaKIuu — IMPU pelIeHUU y4eOHO-TT03HABATENIbHBIX 33714, C YYETOM
ATUX MOJICNbHBIX TMPEJCTABICHUN BBIABISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOI[ME  3aKOHOMEPHOCTH, MPUUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4AEMBbIX MPOIECCaX U SIBJICHUSX.

ba3oBble ucciiegoBare1bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KQUe€CTBE OCHOBHI IS (DOPMHUPOBAHUSI TUIIOTE3HI IO TTPOBEPKE
PABUJIBHOCTH BbICKA3bIBAEMbBIX CY>KIECHU;

NpUOOpPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allid W TPOBEIAECHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOIOM IIpoliecca,
CaMOCTOSITEJILHO MIPOTHO3UPOBATH €r0 pe3ylsibTar, POpMYIUpPOBaATH 00OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABISATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undgopmanmneii:

yMEHHE BBIOUpATh, AHAIU3UPOBATH M HWHTEPHPETUPOBATH HHPOpPMAIHUIO
pa3IMYHBIX BUAOB U (HOPM MPEJCTaBICHUS], TOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PAa3IU4YHbIE METOJbl M 3alPOChl MPU MOUCKE U OTOOpE
MHPOpMAIIMU M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX [JIi BBITOJHEHUS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOTO TUIIA, MPUOOPETEHUE OIbITa B
00JJaCTW  HMCMOJIb30BaHUSI ~MH(POPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOU aKTUBHOI'O MCIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBbHYIO (DOpMY IIpe/icTaBlIeHUs] HHPOPMaLUU U
WUTIOCTPUPOBATh pEIlacMble 3aJladyd  HECJIIOKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu hopMamu rpaduKu U X KOMOWHAIUSIMH,

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce y4yeOHOU u
UCCIICIOBATEIHCKON JCATEIBHOCTH WH(OPMAIMIO O BIUSIHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOIIEH MNPUPOIHOM
Cpelbl.

KoMMyHuUKAaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUA:

YMEHHUS 3a71aBaTh BOMPOCHI (B X0JI€ 1Uajiora u (Uim) TUCKYCCUH) MO CYLIECTBY
oOcyxmaaeMoll TeMbl, (OpMyIHpPOBaTh CBOM MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a]1a4u;

YMEHUS  MPEICTaBISATh  MOJIYYEHHBIE  PE3yJibTaThl  I[MO3HABATEIBHOU
NEATeIbHOCTA B YCTHBIX W TIMCbMEHHBIX TEKCTax; JejiaTh MPe3eHTAIlUI0
pPE3yJIbTATOB BBIMOJHEHUSI XUMUUYECKOrO dKCIEpUMeHTa (JIabopaTOpHOTO OIIbITA,
1a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4€OHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBLHOM W KCCIIEIOBATENIbCKOM  JIEATEIbHOCTH  TPU  PELICHUU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uiuii (00CyXJIeHUs,, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICMCTBUM, OIIPEIEJIEHUE KPUTEPUEB IO OLEHKE KaydyecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHBbIe YHHBepcaibHbIe YyeOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITENLHO OIpPEAENATh LEeNU JEATeIbHOCTH, IJIaHUPOBATh,
OCYHIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeNIbHOCTh, BBIOMpaTh Hanbosee 3p(HEKTUBHBIE CIIOCOOBI PEeIICHUs YUeOHBIX U
MMO3HABATENbHBIX 3a/1a4, CaMOCTOSTENIbHO COCTABJSTh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QITOPUTM JCHUCTBUUA IMPU BBIIOJHEHUM 33JaHUM C YYETOM
MOJIYYCHUSI HOBBIX 3HAHMM 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUX,
OLICHMBAaTh COOTBETCTBHE IMOJIyYEHHOTO pe3yJibTaTa 3asBJICHHON LIETH, YMEHHE
UCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MIPEJIaraéMbl€ B YCIOBUU 3aJaHUN.

IHNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB IO OCBOCHHIO O0O0S3aTEIBHOTO
COJIEp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepasbHON padodeil mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4yHble 3HAHUS, YMEHHUS U CIOCOOBI



neicTBui, crenuduUeckue I TPEIMETHONM 00jmacTh  «XUMHUS», BHIIBI
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalu,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHily oOyuenus B 8 kjiacce mpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaxkaTh CHOPMHUPOBAHHOCTh Y 00YUaIOIIUXCST YMEHUI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAs U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO AJIEMEHTA B COSUHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHsS, XMMHUUYECKasl peakius, KiacCUpUKalus peakuui: peakiuu
COCAMHEHMS, PEAKIHH PAa3JIOKEHUS, PEAKUMHU 3aMEUICHUS, PEaKUUu
0oOMeEHa, HK30- U IHJIOTEPMHUUECKUE PEaKIINH, TEeIJIOBOM 3((EKT peakiuu,
SAJIpO aTOMa, SJIEKTPOHHBIN CJIOW aTOMa, aTOMHAasi OpOUTalb, PAINYC aTOMa,
XUMUYECKasl CBS3b, MOJIIPHAS M HEMOJSPHAs KOBAJEHTHAs CBS3b, HOHHAS
CBsI3b, MOH, KaTWMOH, aHHWOH, pacTBOpP, MaccoBas JOJisI BEILIECTBA
(TIpolleHTHAas! KOHIICHTPAIIKs) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHWYECKUX IOHATUM U
MIPUMEHATH 3TU MOHSITHUS MPU ONMMMCAHUM BEIIECTB U UX MPEBPAILCHUIN;

e HCIOJNB30BAaTh XUMHUUYECKYIO CHMBOJIUKY JUISI COCTaBJIeHUS (popmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHI;

e ONpEACNsITh BaJECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAWHCHUSX,
CTCTICHb  OKHCJICHHS  JJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACCy COCIUHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBs3M (KOBAaJICHTHasT W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbichH Ilepuomgmueckoro 3akona JI[. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MoJokeHus B I[lepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUsS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh Ta0aMuHyto (opmy Ilepuonnueckoi
CUCTEMBl XUMHMYECKUX OJJIEMEHTOB: pa3iuyarh I[OHATUA «TJIABHAs
noarpymnmna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJbIIIEe TEPUOJIbI, COOTHOCUTh OO0O3HAYEHHUS, KOTOPhIE HMEIOTCA B
tabmuie «llepuogmyeckas cucremMa XUMHYECKUX dieMeHToB J[. .
MenzgeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTAB M 3aps] sApa, 00IIee YUCIIO JIEKTPOHOB U
pacnpeneneHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMHUYECKUE PEAKIUU (MO YUCIY M COCTaBYy Y4YacTBYIOLIMX B PEAKLUU
BEIIECTB, MO0 TEII0BOMY YD (DPexTy);

XapaKTepu30oBaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOICTBa BEIECTB
pa3MYHbIX KJIACCOB, MOATBEPKas OMUCAHUE MTPUMEPAMHU MOJEKYIJISAPHBIX
YPAaBHEHHMU COOTBETCTBYIOINX XUMUYECKUX PEAKINN;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JIEMEHTa 10 (opMyle COeAUHEHMUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOHN peaKiinu;

MPUMEHSATh OCHOBHBIC ONEPAIMA  MBICIUTEILHON  JIEATeThHOCTH —
CpaBHEHHE, 0000IIEHUE, CUCTEeMAaTH3aIMI0, KIacCU(PUKAIIMIO, BBISBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — JJI1 M3y4EHUs CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUH, eCTECTBEHHO-HAyYHbIE METO/Abl IO3HAHUS —
HaAOJII0/IeHUE, M3MEpPEHHE, MOJAEIUPOBAHHUE, SKCIHEPUMEHT (pealbHbId U
MBICJICHHBIN);

CJIeJIOBATh MMPaBUJIaM IOJIb30BAHUSI XUMHUUECKOU MOCYI0H U JIaOOpaTOPHBIM
0o0Opy/IOBaHHEM, a TaKXe MpaBWIaM OOpaIllEHHUs C BEIIeCTBAMU B
COOTBETCTBUU C MHCTPYKIMSIMHU TI0 BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoopoAa M KUCIOpOAa), TPUTOTOBIEHUIO PACTBOPOB C OINpeaeIEHHON
MaccOBOM J0JIEd pacTBOPEHHOIO BEIECTBA, IUIAHMPOBATh U IMPOBOJIUTH
XUMHUYECKUE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEJIOYEH U
KHCJIOT C TIOMOIIBI0 MHIUKATOPOB (JTaKMycC, (eHom(TamenH, METHIOPaHK

U Jpyrue).

K xoHIy oOyuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCT Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaThb CMBICT OCHOBHBIX XUMHUYECKMX TOHSITHH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHOE BEILIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTEIICHBb
OKHUCJICHHSI, XUMUYECKasi peakilus, XUMUYECKasl CBs3b, TEIIOBOM 3(dexT
peakiu,  MOJb,  MOJIAPHBIA  O0OBEM,  PacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, AJEKTPOJIUTUYECKAs IUCCOIMALIUS, PEAKIIUU HOHHOTO
oOMeHa, KaTraju3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HeoOpaTUMBbIE pPEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC DPEAKITUH,
OKHUCITUTEh, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJUIOTPONUS,
aMm(OoTepHOCT, XUMHUYECKast CBSI3b (koBajsIeHTHA, WOHHas,



METAJUTMYECKAsT ), KpUCTAJUTMYECKas PEIIETKA, KOPPO3HS METAILIOB, CILIABbI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAeiabHO JOMYyCTUMas KOHIEHTpAIUs
ITIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TOHSITUH W
MPUMEHSITh 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;
UCIOIb30BaTh XWMHUYECKYID CHUMBOJIMKY JUIsI COCTaBJIeHHS (opMy
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIH;

OTPEENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COCAWHEHUW Mo (GopMmyiaM, BUJ XUMHUYECKOU
CBS3M (KOBAQJIEGHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/l MOHA M0 XUMUYECKON (opmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCAMHEHUW, TUI KPUCTALINYECKON
PEMIETKA KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cmbicn llepumommueckoro 3akona JI. WM. MeHngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINUCHIBATh U XapaKTEpU30BaTh
tabimunyo ¢opmy lleprmonuueckoit CUCTEMBbI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarth MOHATUS «rJaBHas mnoAarpymnmna (A-rpynma)» u «mododHas
noarpynmna (b-rpynmna)», manble u OONbIIME TEPUOJBI, COOTHOCHUTH
0003HAUYEHUSI, KOTOPBHIE UMEIOTCS B IEPUOIMUECKOM TaOIHUIIEe, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XHMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsa  sapa, oOllee 4YHUCIO DJIEKTPOHOB M paclpelesieHue HuX Io
AJICKTPOHHBIM CJIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOICTB 3JIEMEHTOB M UX COEJUWHEHHI B Mpelesiax MallbIX MEePUOOB U
TJIABHBIX MTOATPYIII ¢ YY4ETOM CTPOCHHS UX aTOMOB;

KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HCOPTaHMYECKHE BEIICCTBA,
XUMHUYECKUE PEaKIuu (MO0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKlUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETEHEW OKHUCIIECHUS
XUMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W cHenudUUecKrue XUMHUYECKHE
CBOICTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOJTBEPKIasi OIMNHCAHUE
MpUMEpPaMHU MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIU;

COCTABJIATh YPAaBHEHUS DJIEKTPOJUTHUYECKON JUCCOIMALUM  KUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIUA MOHHOIO
oOMEHa, YypaBHEHHUS PEAKIUM, TMOATBEPKAAIONIUX CYIIECTBOBAHUE
T€HETUYECKOW CBSI3M MEXKIY BEIIECTBAMH PA3IMYHBIX KIIACCOB;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMHYECKOTO »3JeMEeHTa Mo (opMmyrne CoeIuHEeHMs,



MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOAUTD PACUETHI [0 YPABHEHUIO
XUMHYECKOUN PEAKIINY;

coOIroaTh MpaBUiia MOJL30BAHUS XMMUYECKOM MOCY 101 U J1abopaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BeIIeCTBAaMU B
COOTBETCTBUU C MHCTPYKUIUSIMU TI0 BBIMOJHEHUIO J1AOOPATOPHBIX
XUMHUYECKUX OTBITOB IO IMOTYYEHUIO U COOMPAHNIO Ta3000pa3HBIX BEIIECTB
(aMMuakKa 1 yriaekucioro rasa);

MPOBOAUTH PEAKIINH, TOATBEPKIAIONTUE KAYECTBEHHBIN COCTaB Pa3IMYHbBIX
BCIIECTB: PACIO3HABaTh OMBITHBIM ITYTEM XJIOPUI-, OpOMUI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB;

MIPUMEHSATH OCHOBHBIE OIEPAIINi MBICIUTEIHHON AEATEILHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTEMATU3AIIHIO, BBISIBJICHUE IPUYUHHO-
CIICZICTBCHHBIX CBSI3€H — JJIT M3YUCHUSI CBOMCTB BEIIECTB M XMMUYECKUX
peaKiuii, €CTEeCTBEHHO-HAay4YHbIC€ METOJbl IO3HAaHUS — HaOIIOJEeHuE,
U3MepeHre, MOICTMPOBAHKE, SKCIIEPUMEHT (PeaJIbHbIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosunvecTBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM pPOBHIE)
KonTpoabHsbie IIpakTHueckue
n/n TeM NMPOrpaMMbl Bceero oOpa3oBaresibHbIE PeCypChl
padoThI padoThI
Paspnea 1. IlepBoHayajibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh

11 €CTeCTBO3HAHMS U 5 ) bu6moreka [JOK

' MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢

YeJnoBeKa

12 BemecTBa n xumuueckue 15 | bubmoteka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pa3nen 2. BaxkHeliiue npeacTaBuTe M HEOPraHU4eCKMX BeleCTB
)1 Boznyx. Kucnopon. [Tonsitue 6 bubmmorexa [IOK

' 00 oxcumax https://m.edsoo.ru/7{41837¢c
5 Bognopon.IlonaTtue o kucmorax g | bubmmoreka [IOK

’ U COJIIX https://m.edsoo.ru/7f41837c
)3 Bopa. PactBopsl. [TonsiTHE 00 5 ! 1 bubmioreka [IOK

’ OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | | bu6mmoreka [JOK

' HEOPraHWYECKUX COCIUHEHUU https://m.edsoo.ru/7f41837¢

Uroro no pazneny 30

Pa3nea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1eMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnueckas cBsi3b. OKHUCJINUTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU




[leproanyeckuii 3aK0H 1

31 [Tepuoamyeckasi cucrema 7 bu6mmoreka [JOK
’ XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XUMHUEeCcKas CBA3b.
3.2 OKUCIUTETBHO 8 bubmorexa LHOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIC PEAKIIMHI
bubmioreka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢
p 3 bu6mmoreka [JOK
C3CPBHOC Bpems https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugposbie
Ne n/mm P Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspges 1. BemiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpeHuE n yriydiieHue 3HaHUI 5 | bubmotexa IIOK
' OCHOBHBIX Pa3/eIIOB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6motexa [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. g | | bubmmorexa [IOK
' XUMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTasiibl M MX COeAMHECHUS
21 OO0mast XxapaKTepuCTHKAa XUMUY eCKIX 4 : bubmorexa [JOK
' anemeHnToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' 124 F P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
bu6moreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A3oT, pocdhop 1 ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yriaeposa u 8 1 2 bubmoreia LIOK
. . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCUHEHUS
Hroro no pasaeiy 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

bubmumoreka [IOK
1 7 4
3 (Obue CROHCTBA MeTaLIOR https:/m.cdsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 Baxkueiinmme MeTanibl U UX COSIUHCHUS 16 hitps://m.cdsoo.ru/7f41a636
Nroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 B CTBa M MaTepHaibl B JKU3HU YEI0BEKaA 3 bubmorexa LHOK
' eie p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bhe 3 bubmunoreka [IOK
PBHOE BpeMA hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne ara uudposBbie
Tema ypoka KonTpoabubie | IlpakTudyeckue A op
n/n Bceero u3ydyeHusi | oOpa3zoBareibHbIE
padoThI padoThI
pecypcsl

| [Ipenmer xumun. Ponb xumuu B | bu6moreka [IOK
’KU3HU 4yenoBeKa. Teia u BelecTBa https://m.edsoo.ru/ff0d210c

) IlonsiTve 0 MeTOax MO3HAHUS B | bubmmoreka [IOK
XAMUH https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padota Ne 1 «IIpaBuna

3 paboTHI B JTAOOPATOPHH U ITPUEMBI 1 bu6moteka [IOK
oOpatieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 YwucTeie BemecTBa U cMecr. CriocoOb! | bu6moreka [JOK
paszaesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padorta Ne 2

5 «Pa3zgenenue cmeceit (Ha mpumepe 1 bubmorera IIOK

8 . P P https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBaPEHHOMN COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d2a6c¢

. XUMHUYECKHE DJIEMEHTHI. 3HAKU | bu6mmoreka [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6morexa IIOK

8 [IpocTeie 1 ClOXKHbBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHUE 1 bubmorexa [IOK
yWIPHOC Y https://m.edsoo.ru/ff0d2ds0




3aKOH NOCTOSHCTBA COCTaBa BEICCTB.

Bbu6muorexa IIOK

10 Xumuueckas popmyiia. BaaeHTHOCTD hitps://m.edsoo.rw/ff0d2eac
ATOMOB XMMHUYECKUX HJIEMEHTOB
1 OTHOCHUTEIIbHAS aTOMHAs Macca. bubmumoreka [IOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 7011 XUMHYIECKOT 0 bu6moreka [JOK
3JEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. bubmmoreka [IOK
MousnspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne 1 XUMUICCKHEC SBICHUS. bu6moreka IIOK
XuMHUecKasl peaKkius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycinoBUsI IPOTEKAHUSA bu6motexa [IOK
XUMHUYECKUX PEAKIUMN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MAaCChl BEILIECTB. bubmmorexa [{OK
XUMHYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust KonmuecTsa, Macchbl
17 BEIECTBA 10 YPABHECHUSIM bubmmorexa [IOK
B YPABHer https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PeaKInil
Knaccuukanmst XuMudeckux
18 aKuuit ( €HUs, Pa3JI0KECHUS bubmiorexa LIOK
PEAIIII {COCAMHCHI, P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBI-
19 SHITUKJIONEAUCT 0606y €HUE U Bubnuorexa LIOK
" ARET. LIDODIR https://m.edsoo.ru/ff0d40c4
CHUCTEeMAaTH3allusl 3HAHUI
20 KonTtponbhas pabora Nel mo reme bu6mmorexa [IOK

«B CIICCTBA U XUMHNYCCKUC pCaAKIITUN»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razon. CocraB

Bbu6muorexa IIOK

21 .K —
BOSHYxd. BHCIOPOA ~— SICMEHT H https://m.edsoo.ru/ff0d448e
npocroe BemectBo. O30H
du3nyecKre 1 XUMUIECKHUE CBONCTRA
bu6moreka [JOK
22 KHCIIOpoAaa (peaKIuy OKUCIICHHS,
https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcuaax
CriocoObl OJIy4eHUs KUCTIOPO/ia B
yi p bu6moreka [JOK
23 71a00paTOPHH U MPOMBIIIIEHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumenenue kucimopona
TennoBoi 3¢HeKT XUMHIECKOM
24 peakiuu, MOHATHE O bu6motexa [IOK
TEPMOXMMHUUYECKOM YPABHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U SHJOTEPMHUYECKUX PEAKIIUSIX
TonnuBo (HeQTh, yrojib U METaH).
(sere, yr ) Bubmorexa LIOK
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MpeAOTBPALICHUS
[IpakTrueckas padorta Ne 3 mo Teme
26 «ITonyuenue u cobupanue Brbmorexa IOK
v p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOpO/ia, U3YYEHUE €T0 CBOMCTBY
7 Bonopox — 3seMeHT 1 ipocToe bu6mmoreka [TOK
BelecTBo. Haxoxnenne B npuponae https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKkne 1 XUMUYECKUE CBOMCTBA bubmumoreka [IOK
Bojiopona. [Ipumenenre Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonaTue o KUCIOTax U COJISAX Buomorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl OJIy4eHHS BOIOPO/IA B bubmunoreka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTuueckas padorta Ne 4 mo reme

Bbu6muorexa IIOK

31 I1 0
«lonyHerae n COUHp AHHE BOAOPOAA, https://m.edsoo.ru/ff0d4£42
W3y4YEHHUE ero CBOMCTBY»

1 MounsipHblil 00bEM ra3oB. 3aKOH bu6mmoreka [TOK
ABoraapo https://m.edsoo.ru/ff0d542e
Beraucienus o0bpEma, KoamaecTsa

33 BEIIIECTBA T'a3a IO €ro M3BECTHOM bubmiorexa [TOK

. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UJIK 00 BEMY
Brraucnenust 00EMOB ra3oB 1o

34 ABHEHHUIO PEaKIIMU Ha OCHOBE bubmorexa [IOK
b peardl y https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH Ta30B

35 dOu3nyecKkne 1 XUMUIECKHUE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonstue 00 bubmmoreka [IOK
UHOUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopuTEnb.

37 HacsImienabIie 1 HEHACHIIIIEHHBIC bu6moreka [JOK
pactBOpbl. MaccoBas 10JIs1 BELEeCTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Tpaktryeckas padota Ne 5 o Teme

13 «IIpuroroBiieHrE paCTBOPOB C bubmmorexa [IOK
ONpeNENEHHON MaCCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEIIECTBA»

39 Kontponbenas pabora Ne2 o reme bubmuotexa LIOK
«Kucnopox. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342

40 OKcubl: coCcTaB, KilacCH(pUKaIHS, bub6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[Tonyuenune u XUMUYECKUE CBOWCTBA

Bbu6muorexa IIOK

41 KHUCJIO OCHO
HCHOTHREE, OCHOBHBIX | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHue u XMMHUYECKHE CBOMCTBA bu6moreka [IOK
OCHOBaHMUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kinaccudukaus, but6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XuMHU4YECKHE CBOMCTBA bubmuotexa LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
(cp ) P bubmumoreka [IOK
46 CIOCOOBI TTOJYYCHUS, XUMHUYCCKUE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktueckas paborta Ne 6. Perenue
47 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmmorexa [{OK
«OCHOBHBI€ KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COEITMHEHUI
I'eneTnueckas cBsA3b MEXKIY
48 KJIACCAaMHU HEOPraHUYECKHUX Bubmuorexa LIOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUU
49 O06o001eHne 1 cucTeMaTH3aHs bubmmorexa [IOK
3HAHUHN https://m.edsoo.ru/00ad9cb2
KonTtponbsHas padora Ne3 o teme
" bu6morexa [IOK
50 OCHOBHbBIE KJIaCChl HEOPTaHUYECKUX

coequueHni"

https://m.edsoo.ru/00ad9e1a




[TepBbie MONBITKY KJIaCCH(PUKALINH

Bbu6muorexa IIOK

51 XHUMHYECKHUX dJIeMeHTOB. ITonsarue o
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOAHbIX 3JIEMEHTOB
[Tepuognueckuii 3aK0H U
57 [lepnonnueckas cucrema bu6mmoreka [IOK
XUMHUYECKUX 3neMeHToB Jl. M. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoasl, rpymnsl, MOATPYIIIEL bubmorexa IIOK
p - TPY ’ py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6moteka [IOK
siaep. M3oTonsl https://m.edsoo.ru/00ada342
Ctpoenue 3JIeKTPOHHBIX 000JI0YEK
55 aToMoB 31eMeHTOB [leproandeckoii bubmorexa HOK
TOMOB 3JIEMEHTOB MO )%
pHoa https://m.edsoo.ru/00adabbc
cuctemsl [. 1. Menaeneepa
XapakTepucTuKa XUMHUUIECKOTO
56 3JIEMEHTA IO €ro MOJIOKEHUIO B bubmorexa [JOK
[Tepunonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepnonnueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U IIPAKTUKA. 1. bubmotexa IIOK
N. MenneneeB — y4€HbIi, negaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
DJIEKTPOOTPHUIIATEIILHOCTh ATOMOB
but6moreka [JOK
58 XUMHYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHasi pabota
bubmnoreka IIOK
59 HMonnas xuMuueckas CBI3b 1

https://m.edsoo.ru/00adac34




60 KoBasieHTHas nossipHas XuMu4ecKas | bu6mmorexa [IOK
CBS3b https://m.edsoo.ru/00adaabs
61 KoBaneHnTtHas HenomnsipHas | bu6mmoreka [TOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 CrencH okucaeHiA ! https://m.edsogru/OOadanS
63 OKUCIUTENBbHO-BOCCTAHOBUTEIILHbBIEC 1 bubmmoreka [{OK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [JOK
64 OKucCIUTENN U BOCCTAHOBUTEIHN 1 https://m.edsoljnl/OOadbO%
K o
N 1 Busmiorera LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHbIii ypok. O0001ICHHE U 1 bu6morexa [IOK
cHUCcTeMAaTH3allus 3HaHUHU https://m.edsoo.ru/00adb33¢c
67 Pe3epBHblii ypok. O0001IEHNE U | bu6mmoreka [IOK
CHCTEMaTH3aIs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblii ypok. O0001IEHNE U 1 bubmoreka [IOK
cUcTeMaTHh3aIus 3HaHUM https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoaungecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ilepuoanyeckuil 3aK0H.
| [Tepuonnueckas cucrema 1 bu6moteka [IOK
XHMHUYECKHUX 3JIeMeHTOB /I. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B H3MEHEHUH
. bu6mmoreka [JOK
2 CBOMCTB XMMHUYECKHUX 3JICMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOOB
3 Knaccudukanuys 1 HOMEHKIaTypa 1 bub6mmoreka [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil ¢BI3U U THUIIBI ] bu6moreka [JOK
KPUCTAIITNYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponenas padora Nel mo teme
5 «[ToBTOpEHUE U yriayOIeHNE 1 1
3HAaHUM OCHOBHBIX Pa3/eJIOB Kypca
8 xmaccay
6 Knaccugukanus XuMnaeckux | bubmotexa LIOK
peakui o pa3IuYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUYECKOU
bubmunoreka [IOK
7 peakuuu. [ToHsITHE O TOMOTr€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKIIUAX
g [ToHsiTHE O XUMUYECKOM | bu6moreka [JOK

PaBHOBECHH. CDaKTOPBI, BJIMAOINNEC

https://m.edsoo.ru/00adc28c




Ha CKOPOCTh XMMUYECKON peakiuu
U TIOJIOKEHUE XUMUYECKOT O

nucconuanua. XuMHu4IecKue
peakiu B pacTBOpPax»

paBHOBeCHSs
9 OKHCIUTETBHO- bu6moreka [JOK
BOCCTaHOBUTEIIbHBIE PEAKI[UU https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTUIECKON
10 ncconuanuu. CuabHbIC U clla0ble bubmorera IIOK
A HHatit https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
N but6mmoreka [JOK
11 WNonHnbie ypaBHEHUS peakuil
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUN bubmmorexa [IOK
00 3JIEKTPOIUTUYECKOM https://m.edsoo.ru/00add5d8
JUCCOLMAINU
XUMHUYECKHE CBOWCTBA COJIEH B
. bu6mmoreka [IOK
13 CBETE MPENICTABICHHUI 00
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOM TN CCOIUAIIAN
14 [TonsaTre o rugposnse conei bubmorera IIOK
P https://m.edsoo.ru/00add9d4
L5 O0o001IeHNEe U CUCTeMaTH3aIUs bubmmoreka [IOK
3HAaHUU https://m.edsoo.ru/00addd12
ITpakTueckas padora Ne 1.
bu6moreka IIOK
16 «PemieHne 3KCepUMEeHTAIBHBIX
https://m.edsoo.ru/00addbfa
3a1a9u»
Kontponbsnas pabora Ne2 o teme
17 «OJIEKTPOJIUTHYECKAS bu6mmoreka [TOK

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




OO61as XxapaKTeprUCTUKa rajloreHOB.

18 XuMHUYECKHE CBOICTBA Ha epe bubmoreia LIOK
MUYECKHE CBOICTBA HA IIPUM
puMeEp https://m.edsoo.ru/00addfe2
XJIopa
Xnopoonopon. ConsiHast KUCIIOTA,
. bubmmorexa [JOK
19 XAMUYECKNE CBOMCTBA, TOTyYECHUE,
https://m.edsoo.ru/00ade104
MIpUMEHEHUE
ITpakTueckas padbota Ne 2 o teme
. bubmmoreka [IOK
20 «Ilomyuenue COJITHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHHE €€ CBOWCTBY
Bbruncienus no ypaBHEeHUsIM
N but6moreka [JOK
21 XUMUYECKUX PEAKIUM, €CIIM OUH
https://m.edsoo.ru/00ade4 88
U3 PeareHToB JaH B U30bITKE

2 OO0m1ast XxapaKTepuCTHKA JIEMEHTOB bubmmorexa [{OK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOTUGUKAIIUN CEPHI.

’3 Haxoxnenue cepol u eé bu6moreka [IOK
COEIMHEHUM B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOKCTBA CEPBI
CepoBoopo, CTPOEHHE,

P P ™ bu6moreka [JOK
24 ¢u3nyecKre U XUMHYECKHe
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHasi KUCIIOTA,
bu6moreka [JOK
25 buznUecKre 1 XMMUYECKUE
. https://m.edsoo.ru/00adea28
CBOIICTBa, IPUMEHEHHUE
XUMHYECKHE PEAKIUY, JISKALIIE B
26 OCHOBE MPOMBINIJIEHHOTO CII0c00a bubmmorexa [{OK

MOJTy4YCHUA cepHoﬁ KHCJIOTHI.
XUMHUYECKOE 3arpsI3HEHUE

https://m.edsoo.ru/00adec8a




OKpY>KaroIlen cpeibl
COCANHCHUSAMUA CCPLI

Brruncienune MmaccoBou 10U

bu6moreka [JOK

27
BBIX0/1a MPOAYKTA PEAKIIUUA https://m.edsoo.ru/00adec8a
OO6m1ast XxapaKTepuCTHKa 3JIEMEHTOB
VA-rpymmnsl. A30T,

28 acIl 1z)ycH aHEHUE B IPUPOJIEC bubmiorexa IIOK
pacpoctp PHPOAE, https://m.edsoo.ru/00adeeab
¢u3nyeckre U XUMHYECKHe
CBOMCTBa
AMMHaK, ero (pu3n4ecKue u

N but6moreka [JOK
29 XUMHUYECKHE CBOMCTBA, MOJTYYECHHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpaxkTuueckas padota Ne 3 mo teme
Bbu6morexa IIOK
30 «[lonyuenune ammuaka, U3y4eHHe
. https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3zoTHas Kuciora, e€ GU3nYeCcKue u bu6moreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHUS B KQ4ECTBE MHUHEPAJIbHBIX

. P bubmmoreka [{OK
32 ynoOpenuil. XumMuuyeckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIEH CPeb
COCTMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V) u
dop docgopa (V) bu6moreka [JOK
33 dochopHas kucnora, GU3HIESCKHE U
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOJTYYECHHUE
34 Hcnonb3oBanue dhocharos B bubmmorexa [{OK

Ka4u€CTBC MUHECPAJIBHBIX

https://m.edsoo.ru/00adfc20




ynoopeHuii. 3arpsi3HeHne
pUpoAHON cpeasl pocharamu

VYrnepon, pacnpocTpaHeHue B

bu6moreka [JOK
35 npupozae, GU3nIecKue u
. https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOICTBA
Oxkcuapl yriaepona, ux Gu3ndeckue
1 XUMHYECKHE CBOMCTRA.
bu6moreka [JOK
36 OKOJIOrM4ecKue NpodIeMsl,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM YTJIEpOaa
(IV)
N but6moreka [JOK
37 VronpHas KUCI0Ta U €€ COJIU 1
https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabota Ne 4 mo Teme
13 "[lonydyeHue yriieKucaoro rasa. bubmmorexa [{OK
KauectBeHnHas peakiius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[TepBoHavanbHbBIE TOHITHS 00
but6moreka [JOK
39 OpraHMYECKHX BEIIECTBaX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoja
. bubmotexa IIOK
40 Kpemnuii u ero coennHeHus 1
https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5.
41 Pemenune sxcnepuMeHTanbHBIX bu6motexa [IOK
3a1a4 1o TeMe «Baxneitme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U MX COCIMHCHUSDY
Kontponenas padora Ne3 mo teme
N bubmunoreka [IOK
42 «BakHeHIIme HeMeTaJLIBl U X

COCANHCHU A

https://m.edsoo.ru/00ae0el8




OO61as xapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTannoB. MeTammmueckas CBSI3b U

bu6moreka [JOK

43
MeETaJUIMYECKasi KpucTaluInyecKast https://m.edsoo.ru/00ae103e
peiiérka. dusznueckue CBONCTBA
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
. bubmmoreka [{OK
44 DJIEKTPOXUMHUYECKUN PAJT
. https://m.edsoo.ru/00ael 156
HaNpsOKEHU MeTalJIoB
O61mue crocoObl MOTy4YeHUs
MeTtaioB. CriaBel. Beraucienus
bu6moreka IIOK
45 M0 YPaBHEHUSIM XUMUYECKHX
. https://m.edsoo.ru/00ael 156
peaKIuid, eCIM OJIMH U3 peareHTOB
COJIEPKUT MPUMECH
46 ITo € 0 KOppo3 €TaJIo buomiorexa LIOK
HATHE O K WM METaJIJIOB
pp https://m.edsoo.ru/00ael278
bubmmoreka [IOK
47 [Ilenounble MeTAIUTBI B
https://m.edsoo.ru/00ael14b2
43 OKcHUIBl U TUAPOKCUABI HATPUS U bubmmoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMeNbHBIE METAIIIBI — bu6mmoreka [JOK
KaJIbLIUH 1 Mardui https://m.edsoo.ru/00ael5e8
. but6moreka [JOK
50 Bakueimme coeiHeHUs KaJIbITUs
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3AIHS
3HAHUU
57 JKECTKOCTH BOJIBI M CITOCOOBI €& bu6moreka [JOK

YCTpaHECHHSI

https://m.edsoo.ru/00ae1886




[TpaxkTuueckas pabota Ne 6 mo Teme

Bbu6muorexa IIOK

>3 "XeCTKOCTb"BOHH 1 METOBL ce https://m.edsoo.ru/00ael ae8
yCTpaHEHUs
54 ASTOMIH bu6moreka [JOK
https://m.edsoo.ru/00ael c64
55 AmdoTepHbIe CBOWCTBA OKCUAA U bubmoreka [IOK
THAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso but6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THIPOKCUIBI U CONTH bu6moreka IIOK
xenesa (II) u xenesa (II1) https://m.edsoo.ru/00ae35e6
53 O0o001IeHNEe U CHCTeMaTH3 AU
3HAHUU
[TpakTuueckas pabota Ne 7.
59 Pemenue sxcrepuMeHTaIbHbIX bu6morexa [IOK
3a7a4 1o reMe «BaxHenmme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHCHUS
Breraucienus mo ypaBHEHUSM
XUMHYECKUX PEAKIINH, €CIIN OJTUH
60 W3 PEareHTOB JlaH B U30BITKE UK but6moreka [JOK
COAEPXUT mpuMecH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOM J10JIM BBIXO/1a MPOJYKTa
peakiuu
61 O0o001IeHNe U CHCTeMaTH3 AT
3HaHUH
KonTponbHas padora Ned mo teme
62 «BakHelmme MeTauibl 1 HX

COCINMHCHU A




63 BemecTBa u matepuanisl B | bubmmorexa [{OK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
XuMHYECKOe 3arpsi3HeHNe bu6mmoreka [TOK

64 . 1
OKpYKaKIIEH cpeabl https://m.edsoo.ru/00ae4270

65 Ponb xumun B perieHnn | bubmorexa [JOK
HKOJIOTMYECKUX MPolieM https://m.edsoo.ru/00ae4270

66 Pe3epBHblii ypok. O60011eHUE U 1 bu6mmotexa [IOK
cucTeMaTu3anusa 3HaHuU https://m.edsoo.ru/00ae0dOa

67 PesepBHblii ypok. O00011I€HNE U | bubmotexa IIOK
cUCTEeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBHbiii ypok. O0o01eHue 1 | bu6motexa [IOK
cucTeMaTu3anusa 3HaHuu https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., CnankoB C.A.
AxrmonepHoe o6mectBo «M3narensctBo «IIpocBemnienuey

» Xumusi: 8-i kiacc: 0a30BbIil ypPOBEHB: YUEOHUK; 5-€ U3/TaHHE, Tepepad0TaHHOE,
8 xnacc/ I'abpuensn O.C., OctpoymoB W.I'., Cnagko C.A. AKIIMOHEPHOE
obuectBo «M3narenscTBO «IIpocBemienue

Xumus. 8 kiacc: yue0. ms obmeobpaszoBarenbHbIX opranusanmii/O.C.
["abpuensn, U.I'. Octpoymos, C.A. Cnankos.-M. : IIpocsemenne,2019.

Xumus. 9 knacc: yaeb. s odmeoopazoBaTebHbIX opranu3aiuii/O.C.

["abpuensn, M.I'. Octpoymos, C.A. Cnankos.-M. : IIpocsemenne,2019.

METOANYECKUE MATEPUAJIBI 1JIs1 YUUTEJIA
Xumus (0a30BbIM ypoBeHb).Peanu3zanus o0pa3oBaHus: METOIUYECKOE TOCOoOue
g yautens / Kasepuna A. A., [Tuayruna I'.B.; mox pen.I'. B. [luuyrunoii. M. :

OI'BHY «MucTuTyT cTparerun pa3sutus oOpazoBanus PAO», 2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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