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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuMsl, IPEACTABIECHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE (eAepanbHOil paboyeil mporpaMMbl BOCTIUTAHUS
U C y4y€TOM KOHIIENIMKM TpenojaBaHus y4eOHOro mpenMera «XUMHS» B
oOpazoBaTenbHbIX opranu3anusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTeNbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBAeT pPACHpPECICHHEe €ro Mo KjaccaM M CTPYKTypUpOBaHUE IO
pasieliaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
0ocoOeHHOCTEW O00ydYarouuxcsi, OIpenensieT BO3MOXKHOCTH —MpeaMera  JUls
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMUU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XHWMHUH CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpPYEMble XUMHUEH TMPENCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOJjieM YCTOMYHMBOTO Pa3BUTHS YEIOBEYSCTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBO U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI TUYHOCTH, €€ 001Iel 1 (QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPOGHECCHOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTUUYECKOE
oOpa3zoBaHue 00YyUYaIOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TEPBOHAYATIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa cojaepaHusi MporpaMMmbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxonaa K e€ uzyudeHuto. CopepkaHue CKIIaJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoaunueckoro 3akona [I. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHUS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaAHHUA PACCMATPUBAIOTCS Ha OCHOBE OMIMPUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSA QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3y4aeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOU KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM NPUPObl, IEHHOCTHOI'O OTHOIIEHUS! K HAYYHOMY 3HAHHIO U METOJIaM
NO3HaHMsS B Hayke. M3ydyeHue XMMHHM MPOUCXOAUT C MPUBICYCHUEM 3HAHUM U3
paHee HU3y4YEHHBIX yueOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorus. 5—7
Kiacce» U «dusnka. 7 Kinacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNIbHOCTH YeJI0OBEKa 1 KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. 3a/a4ua
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUNA —
BaKHEUIINX (DAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HayKd, B MPUOOIICHUU K



HAayYHBIM METOJaM TIO3HAHUS TP M3YyYCHUU BEIICCTB U XUMHUYECKHX PEaKIIWi, B
(GbopMHUpPOBAaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUN U MX IPUMECHEHUH B Y4€OHO-
MO3HABATENbHON M y4eOHO-UCCIE0BATENbCKON AEITEILHOCTH, OCBOCHUH TIPABUI
0e30MacHOro oOpaIieHus ¢ BEIIeCTBAMH B TTIOBCETHEBHOM JKU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HAYEHWE MPUOOPEIIN TaKKE IEJH, KaK:

— ((opMupoBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAMOCTOSATCIBHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJICHHOCTh OOYYECHHMsI HAa CHCTEMaTH4YeCKOe TMPHUOOIICHHE
oOydJarommxcs K CaMOCTOSITEIBHOW T03HABATEIBHON JCATEIHPHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMMWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHUS W CAaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIMI), MMEIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh UM OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ySd 3HAHUSA U ONBIT, MOJYYCHHBIC MPU H3YYCHHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NeSITETHHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKHUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHHS CBOETO 3/I0POBbS 1 OKPYKAIOIICH MPUPOTHOM CPeIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGuis M HAMPABICHHOCTH JATbHEHUIIETO
00yJeHHUSI.

OO6m1ee unciio 9acoB, OTBEIEHHBIX /IS U3yUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 ywacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemecTB. [loHsTHE 0 MeTOMaX MO3HAHUSA B XMUMHUHU. YHCTHIE BElIECTBA U CMECH.
Cnoco0sI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsT aTOMHasi Macca. OTHOCUTEbHAS
MOJICKYJISIpHast Macca. MaccoBasi 10JIs1 XUMHUYECKOTO SJIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Momnb. Monsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHHM.

@u3nuecKue U XMMHUUYECKHUE SIBIICHHS. XMMHUUECKasl pPeakius U €€ MpU3HAKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B JabOpaTOpUu M
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YyUEHHUE M ONHCAHHE
(GU3UYECKUX CBOMCTB O0Opa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIUs BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHHE
METHOM TIPOBOJIOKH, B3aUMOICHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOIIOJCHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIIOTHI C XJIOPHIOM Oapusi, pa3loKeHHE THUIAPOKCH]IA
menu (1) nmpu HarpeBanum, B3auMoIeliCTBUE XkKene3a ¢ pacTBopom coiu meau (11),
U3Y4YCHHE CTIOCOOOB pa3/eNieHus] CMECE: C TOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BBITIAPUBAHUE, TUCTHIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MAacChl, CO3/aHHE MOJENe MOJEKy
(IIapOCTEPIKHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BelecTBo. Haxoxknenue kuciopojga B mpupoae, (GU3NYECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl
MOJIyYEHUsT KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHcyiopoaa B mpupoje. O30H — amIoTponHasi MOAU(pUKAIUS KUCIOPOaa.



TermnoBoil 3p(eKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHWS,
9K30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJIEHUE apHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u poctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
dbr3UYeCKUe U XUMUUYECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOOKI ToTydeHus. KUCIoThI
U COJIN.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CcBOMCTBAa BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACBIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coeauHennii. Oxcuanl. Knaccudukamms
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknarypa okcumoB. ®Pusznueckue M XUMHUYECKHE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkmnaTypa ocHoBaHui. PU3MYECKHE UM XMMHUYECKHE CBOWCTBA
ocHoBaHui. [losrydenrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknatypa comneil. duzndeckue 1 XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAEIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYyUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHUCIOpOJa, HAOII0IEeHNE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHS BO3HHMKHOBEHUS U
IpeKpaIieHus ropeHus (Toxkapa), 03HaKOMJIEHHE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
UX CBOICTB, IMOJy4YeHHE, cOOUMpaHHE, pACIIO3HABAHWE W H3YyUYEHUE CBOMWCTB
BoJOpoAa (ropeHue), B3auMoencTeue Bogopoaa ¢ okcusioM meau (1) (BozmoxHo
MCTIOJIb30BaHNE BUICOMATEPUAIIOB), HAOIIIOICHIE 00Pa3I0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccnegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBHE BOJbI C MeETaJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME  BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTraHUUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, U3yUEHUE B3aUMOACHCTBUA



okcuna meau (II) ¢ pactBopoMm cepHOM KUCIOTHI, KUCIOT ¢ METaNIaMH, PEaKIIUil
HEUTpAIN3alluY, MOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJlIa JPYTUM W3 PacTBOPA COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHenIne Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

IHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCCU(UKAIUM XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCUIBI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiimHHOonieproiHast popmsl [leproandeckoit
cuctembl xumudeckux snemeHtoB [[. WM. MennaeneeBa. Ilepuonbl U TrpyIiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUOIA U TPYIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB  TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuonuueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METaJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IrpynnaM U IMepuoaam.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JUJIA pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4y€HbId U
IpaK1aHHH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHas CBS3b.

Crenenb  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuy pas3iokKEHUsl, COCTUHEHU).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMETHBIX CBSI3€M MPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYIIECTBIISIETCS. YEpPe3 HCMOJb30BAHUE KakK OOIIUX €eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEeHHO--HAYYHbIC TIOHATHS: HAYYHBIA (aKT, THIOTE3a, TCOPHS,
3aKOH, aHallu3, CHUHTE3, Kiaccu(ukanus, TNEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUM 3apsijl, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIEeCTBa, Ta3, (U3WYCCKUEC BEIMYUHBI, CIUHUIIBI
U3MEPEHUSs, KOCMOC, IIaHEThI, 3BE3 b1, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
UCKOTIaeMbIC, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemrecTBo 1 XUMHYecKasi peakius

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYCCKUX 3JIeMEHTOB /1.
N. Menneneera. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B H3MEHCHHHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOA0B, KNS, KAJIbIUA U UX COCTHHCHHH
B COOTBETCTBHHM C TIOJIO)KCHHEM »JJieMEHTOB B Ilepuoaundeckoil cucremMe U
CTPOEHHUEM UX aTOMOB.

CtpoeHne BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKHUX BEIIECTB. XUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTaHUYeCKHX
COCIMHEHUI, TEHETHYECKas CBSA3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, II0
U3MEHECHHIO CTETICHEW OKMCICHHUS XMMUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, TIO
YUaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKINH, TEPMOXUMHYECKHE
yYpaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonsitue o karamuse. [IonsTue 0 xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHUYECKOW PEaKIMd U TIOJOKECHHE XUMHYECKOTO
paBHOBECHHI.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMH,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTETBHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM
OKHUCJIMTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMA ¢  HMCIOJB30BaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTUYECKON UCCOUUALMN. DIEKTPOIMUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHn3M IOUCCOLMALMM BEIIECTB C Pa3JIMYHBIMUA BHUAAMU
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIC YypaBHEHHs peakunid. CBONCTBA KHUCIOT,
OCHOBaHUM U COJIeH B CBETE MPEICTABICHUM 00 AJIEKTPOTUTUUECKON TUCCOLUALIUY.
KauecTBeHHbIE peakuiuu Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJ0puaa HATpHs ), UCCIIE0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEaKIuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTPOIIECcca AUCCOLUALIUU KUCTIOT, MIEJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BaHUE BHUJCO MaTepUaioB), MPOBEJECHUE OIBITOB, WILTIOCTPUPYIOMINX
NpU3HAKU TPOTEKAaHUsl peakluuii HOHHOro ooOmeHa (oOpa3oBaHuE oOcajka,
BbIJIEJIEHWE Ta3a, 00pa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHue, peaklUMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKHUX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX pEaKIUii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA IpUMepe Xyiopa (B3auMOACHCTBUE
C MeTaJUlaMH, HeMeTajlaMH, Iuesnoyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YeHHE, MpuMeHeHue. JlelcTtBue xjaopa H
XJIOPOBOZIOPOJA HA OPTaHU3M 4YeI0BeKa. BakHENIINE XIOpUABI U UX HAXOXKICHUE B
IIPUPOLE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue U (PuU3MYecKue CBOICTBA
HPOCTHIX BEIIECTB — KUCIOPOJIa U Cepbl. AJTIOTPOIHbIE MOIU(DUKALIUN KUCIOPOAa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBOAOpoAd, CTpoeHUE, (pU3HMUYECKUEe U
XUMH4YECKUEe CBOMCTBA. OKCHJIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJOB.
CepHas kuciora, Gu3nyecKue 1 XuMU4ecKre CBOMCTBa (0011IHe KaK MPeACTaBUTEIIS
KJacca KUCJIOT M crhenuduueckue). XUMUYECKHE PEaKIMH, JIeKaIlhue B OCHOBE
MIPOMBIILJIEHHOTO CMOco0a MOMy4eHUs: CepHOM Kuciaotbl. [IpumeHenune cepHoi
KUCIOTBl. CONMM CEepHOW KHUCIOTHI, KAa4eCTBEHHAas peakluHs Ha CyJb(ar-uoH.
Haxoxnenue cepbl u €€ COeAMHEHUU B TMpUpOJie. XUMHYECKOE 3arpsi3HEHUE
OKpYXaIOLEl Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3J/lyXa U BOJAOEMOB), CIIOCOOBI €0 MPEAOTBPAILICHHUS.



OO6mas xapakrepucThka 31eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacIpOCTpPaHEHUE B MPHUPOJE,
(uznueckre u XuMu4yeckue cBoiictBa. KpyroBopot azora B npupojae. AMMHUaK, €ero
dbu3uYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coiau aMMOHUS,
ux (U3NYECKHE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoMcTBa (0OIIME€ KaKk TMPEICTABUTENS Kiacca KHUCIOT M CHEeHUPUUYECKUE).
Hcnons3oBanue HUTPATOB U COJICH aMMOHUSI B KaU€CTBE MUHEPAIBHBIX YIOOPECHUH.
XUMHYECKOE 3arps3HeHNE OKPYKaIoLel cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HeHuEe BO3Ayxa, MO4YBbl U BOAOEMOB). docdop, amioTpornHbie
monudukauuu gocdopa, pusznyeckue u xumuueckue corctsa. Oxcup docdopa
(V) u dochopnas xuciora, GuU3MUECKHUE U XUMUYECKHE CBOMCTBA, MOJIyYCHHE.
Ucnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHUIA.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIICHUS. Y TIIepOI, AITIOTPOIHbIE MOU(DUKAIIH,
pacnpocTpaHeHre B IpuUpoje, PU3NYECKUe U XUMUYECKUEe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrimepona B mnpupome. OKcuabl yriaepoja, uX (QuU3MYecKue Hu
XUMHYECKHUE CBOMCTBA, JEHCTBME HA JKUBBIE OpraHU3Mbl, TMOJIYYEHHE W
HNpUMEHEHHE. DKOJIOTHYeCKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 ¢dekT. YroibHas
KAcioTa U e€ conu, uX (U3MYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIBCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAHOJ, TIUIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (Yrojib, NUPHPOAHBIA Ta3, He)Tb),
NPOJYKTHl UX TepepadoTKu (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U ux
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenne. CoeAMHEHUs KpeMHus B ipupojie. O0uue npeacTaBieHuss 00 OKCUae
kpemuus (IV) u kpemuueBoi kuciore. CUIUKaThl, UX UCIOJIL30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHeillire cTpouTeNbHbIE MaTepUalibl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. I[IpobnemMbl 0€30MacHOTO  MCIOJb30BAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



UX TMPOTEKaHMsI, OMBITHI, OTpaxaroue (U3NYECKUE U XUMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAMHEHUM (BO3MOXKHO HKCIOJIb30BAHUE BUJIEOMATEPHUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUIACOMATEPHUATIOB),
HaOII0/IeHHEe TIpoliecca 0O0YIJIMBaHUS caxapa Mo ASHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIOThI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
POBECHUE KaUYeCTBEHHOM peakIuu Ha cyJb(aT-uoH u HaOJII0/IeHHEe MTpU3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMH a3ora, gocdopa u ux
coeMHEHNN (BO3MOXKHO UCIIOJIb30BaHUE BHJICOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocdopHbIX ynoOpeHHi, mosydeHue, coOOupaHue, pacro3HaBaHUE U U3yUYCHHE
CBOWCTB aMMHaKa, MNPOBEIACHHE KAYECTBEHHBIX pEAKIMN HAa HMOH aMMOHHUS U
dochar-uoH u U3yYeHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCIJIOTHI ¢ MeJbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAIOB), HW3yUYCHHE MOJEICH KPUCTAIUIMYECKUX pPeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOIHKu pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYEHHE,
coOupaHue, pacrio3HaBaHWE M W3Y4YeHHE CBOMCTB YIVIEKHUCIIOTO rasa, MpoBeJIeHUE
KayeCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
IPOTEKAHUs, O3HAKOMJIEHUE C TMPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/Jad Mo TeMme «BaxHellue HeMeTallbl U HX
COEIMHEHUSD.

MeTansibl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHuss B llepumogmueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTainueckasl CBA3b U
METaJUIM4ecKass  KpUCTANIMYecKass  pemérka.  DJIEKTPOXUMHUYECKUH  psll
HaNpsDKeHU MeTanaoB. OU3NYEeCKue U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
crocoObl  ToMy4deHus: MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
U UX PUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXO0XICHHE B IPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUAPOKCUABI HaTpus M Kanusd. l[IpuMeHeHue MIeNTOYHbIX METaUIOB MU HX
COEIMHEHU.

[[leovyHO3EMENBHBIE METAJUIBI MAarHMi W KaJbLUW: TOJOXXECHUE B
[Tepunoanueckoil cucreme xumuueckux demMeHToB 1. 1. MenaeneeBa, CTpoeHue Ux
aTOMOB, HaxoXxJjeHue B npupoje. uznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kasblusl. Baxuelive coeiuHeHns KanbIus (OKCUI, TUIPOKCU/I, coin). KECTKOCTh
BOJIbI U CLIOCOOBI €€ yCTpaHEHUSI.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHIA U TUIIPOKCU]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenaeneeBa, CTpOEHHUE aToMa, HAaXOXJeHUE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA xene3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJyUYCHHE.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEM B3aUMOJICHCTBHS OKCHA
KaJblUsl M HATPUS C BOJAOW (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPHUATIOB),
HCCIIEIOBAaHUE CBOMCTB >XKECTKOM BOBI, MPOILIECCA TOPEHUSI Kejle3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BaHUE  BUIEOMATEpPUAJIIOB), IPU3HAKOB MPOTEKAHHUS
Ka4eCTBCHHBIX PEAKIUil HAa MOHBI: MarHUs, KaJIbIIWs, ATFOMUHUS, IUHKA, xene3a (11)
u xene3a (1), menu (Il), HaGarOomEeHMEe W ONMMCAHHE TPOILIECCOB OKpPAIIMBAHMUS
IUJIJaMEHH HMOHAMHU HATpus, Kajiusg M KaJblHs (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA aTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANbHBIX 3aJay 1o Teme «BaxHelune
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHNE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momomb mpu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarllell cpeabl (MpenenbHas IOMyCcTHUMas
KOHLIEHTpauus Bewects, nainee — [1JIK). Poias XxumMuu B pemieHnn 3KOJIOTHYECKUX
pooeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMETHBIX CBSI3€M NMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHM, SBISIOMINXCS CUCTEMHBIMH JJISI OT/IENbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO1muMe ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAy4yHbI (PakT, rumores3a, 3aKOH,
TEOpUs, aHaluu3, CHUHTE3, KIacCU(PUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJEb, SBIECHUE, MAaPHUKOBBIMI
3¢ PeKT, TeXHOIOTUsI, MAaTEPUAIIbI.

®dusznka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IPOBOTHUKH,
NOJYIPOBOAHUKH, JIUANEKTPUKU, (POTOIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIIMYECKas
pemérka, CriiaBbl, (U3MUYECKHE BEJIMYUHBI, €UHUIBI U3MEPEHHs, KOCMHYECKOE
IPOCTPAHCTBO, MJIAaHETHhI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢ortocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHUHEpAJIbHBIC
yI100peHUsl, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATENbHbIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPabl, TOPHbIE MOPOIbI, MOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATHBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE Y4YEOHOU H
BOCIUTATEIbHOUN 1€ TETbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM U HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIUNA 00yUYarOIITUXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJCAWI0, TMOHMMAaHUs 3HAYCHUsS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHON HMH(OpMaLUE O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeILCKOM, TBOPYECKOM W JIPYyrUX  BUIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TIpH
BBITIOJTHEHWU YYE€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUN YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B TIPOIECCE ITOM yueOHOM NesATeTbHOCTH, TOTOBHOCTH OIEHUBATH
CBOE MOBEJCHUE M MOCTYNKA CBOMX TOBAPHUILEH C MO3UIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIIEACTBUN OCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE M XMMHUUYECKOM PEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABIISIONINE
OCHOBY [l IOHMMAHMS CYIIHOCTH HAayYHON KapTUHBI MUpa, NMPeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUS NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOJTHOM CPEIoi, O POJIM XMMHH B IMTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBbIE Jii OOBSICHEHHS HAOJIOaeMbIX IMPOILIECCOB M SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOW paboOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYpO, JOCTYIMHBIMU TEXHHUUYECKUMH CpPEACTBAMU HWH(OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMNPABJICHHOCTH U YPOBHS OOYy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KM3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOZICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAICHUU C
XUMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOH ESITEIHHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
UHAUBUAYATBEHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo¢deCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, TOHUMAHHE IIEHHOCTHU 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOEHUS
npaBWII 0€30TMIACHOTO TMOBEACHUS TP padoTe C BEIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOUIUX 310POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTeld HUX PELICHHS MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBINIICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUs MUPOBO33PEHUS OOIIICHAYYHbIE TOHATUS (3aKOH, TEOPHUS, PUHIINII,
runore3a, (akr, cucrema, NPOILECC, DKCIEPUMEHT U JPYroe.), KOTOpHIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOU KapTUHE MUpPA, U YHUBEPCAIbHbIC YUeOHBIC JCHCTBUS (IT03HABATEILHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpPbIE 00ECHEeunBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TOHSITHN (BBIACTSATH UX XapaKTEepPHBIE
MPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSITUS JJIs1 O0BSICHEHUS OTJEIBHBIX (DAKTOB U SIBJICHUMN, BEIOMPATH OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTHUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHYECKOW peakiuy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /IJIs1 (DOPMUPOBAHUS TUIIOTE3HI TIO IPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUYECKUX OJKCIEPUMEHTOB, yMEHHEe HaOmogaTh 3a XOJOM TIpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 mpojeiIaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUIOB U (OPM MpPEACTaBICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJIIpHAsl  JIMTEpaTypa XUMHUUYECKOTO COJEp)KaHHs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPHUMEHSITh Pa3jIMYHbIE METOJAbl M 3alpOChl MPU MOUCKE U OTOOpE
MH(MOpPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX HJisi BBINOJIHEHUS
y4eOHBIX M MMO3HABATENIbHBIX 33/a4 ONPEAEIEHHOIO TUIA, IPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MpeACTaBlIeHUs UH(DOpMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MIPEJIOKEHHON 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEIHHOM
NESTENHbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YNIBTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIepUMeHTa (J1abopaTopHOro OIbITa,
1ab0paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBPHOM WM MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHH, OmNpenelieHne KpPUTEpPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHUE CaMOCTOSATEIBHO OINPEAENATh LEJIH NeATEeIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee »((PeKTUBHBIE CIIOCOOBI PEIICHHs] YICOHBIX H
[O3HABATEIbHBIX 3a/1a4, CAaMOCTOATEIBHO COCTaBIISATb WM KOPPEKTUPOBATH
NPEJIOKEHHBIA AJITOPUTM JACHUCTBUM MPU BBINOJHEHUH 3aJaHUM C YYETOM
IOJIyY€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeAMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTENbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHONM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



neucTBuil, crnenudpuyeckue s NOpeIMEeTHOM o0macTh  «XuMHs», BHJIBI
NEATeNIbHOCTH 10  TOJYYEHHWI0 HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0yuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHMX TOHSITHUH: aTOM, MOJIEKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJspHAs KOBaJE€HTHAsl CBS3b, MOHHAS
CBA3b, HWOH, KaTWOH, AaHWOH, pAacTBOpP, MaccoBas JOJis1 BeEIleCTBa
(MpoLEHTHAsI KOHLEHTPALIMs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHJI XUMHYECKOW CBs3U (KOBAJICHTHAss M WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbich llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlIMEe TEPHOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPbIE HMEIOTCS B
tabnuie «llepuonndeckas cucrema Xxumudeckux osiaementoB [J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTAB U 3aps siApa, OOLIEe YUCIO 3JIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBa,
XUMUYECKUE peakiuuu (M0 YUCIy M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
ypaBHEHUM COOTBETCTBYIONINX XUMUYECKUX PEAKITU;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOTO »JJIieMeHTa Mo (opMmyse COeIMHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMUYECKOU peaKInu;

PUMEHSATH OCHOBHBIC OIEPaIliy MBICTUTEILHON ACSATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3alfio, KiacCcudUKaIuio,
BBISIBIICHUE IMPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeIOBAaTh MPaBUJIaM MOJIb30BAHUS XUMHUUECKOU OCYA0U 1 JTa00paTOPHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWIaM OOpallleHHs] C BeEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(Bomoposa M KHCIOpPOAA), IPUTOTOBIEHUIO PACTBOPOB C OINPEAEIEHHON
MacCOBOM J0JIE pPacTBOPEHHOTO BEIECTBA, MIAHHUPOBATH U MPOBOJHTH
XUMUYECKHE SKCIIEPUMEHTHl MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCTIOT C TIOMOIIBI0 MHIUKATOPOB (JIaKMYC, (eHondTanenH, METHIOPAHK

U ApYyrHe).

K xonmy oOydenus B 9 kiaacce mpeMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUH:

pPacKphpIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHSATHW: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasl peaKius, XUMUYecKasi CBs3b, TEIIOBOM 3P (deKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
MeTaJUTM4ecKas ), KpUCTauInuecKas peméTka, Koppo3us METaioB, CIJIaBhI,
CKOPOCTh XMMHUYECKON PEaKUWH, NPEACIbHO JONYCTHUMas KOHLEHTpaUus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIWHEHUH 1o ¢GopMmynaMm, BHII XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJl MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
PEETKH KOHKPETHOT'O BEUIECTBA;

packpeiBath cmbica Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONUCHIBATh M XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHas mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OONbIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmiee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
ANEKTPOHHBIM CII0sIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B M3MECHECHHH
CBOWCTB JJIEMEHTOB M HUX COCAMHECHUHN B MpeAenax MaJbIX MEPUOJOB H
[JIaBHBIX MTOArPYNN C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenuUUecKrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJHOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
MpUMEPAMHA MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHS DBJEKTPOJUTHUYECKONM JHUCCOLMALHNMU  KHUCIOT,
LIEJI0OYEN U COJIEN, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKUUA HOHHOTO



oOMeHa, YypaBHEHHUS peakiuil, MOATBEPKAAIUX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
TIOCPEICTBOM COCTaBJICHHS DJICKTPOHHOTO OamaHca 3TUX PEeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYFO MacChl BEIIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO JJIeMEeHTa Mo (OpMysie COSAMHECHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIB30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakKe TpaBUja OOpamIeHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OpATOPHBIX
XUMHUYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOAUTH PEAKIIMH, TOATBEPKIAAIONTNE KAYECTBEHHBIN COCTaB pa3InYHbIX
BEIIECTB: PACMO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHA-, WOAMI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTIEpaIlii MBICTUTEIBHON JESTENHbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEeMATU3AIIHIO, BHISIBICHUE MTPUIUHHO-
CJICICTBEHHBIX CBA3€H — /I U3YYECHHsI CBOWCTB BEIIECTB M XMMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MepeHne, MOICIIMPOBAHNE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTH4eckue

DJIeKTpOHHbIe (I (PPOBbHIE)

n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pasznea 1. IleppoHayasibHble XUMHYECKHE MIOHSATHSA
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

) MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemectBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.edso00.ru/7f41837¢

Hroro mo pazgeny 20

Pa3znes 2. BaxkHelinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

' 00 oxcruaax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK

' H COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAaHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasnen 3. Ilepuoguyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMenToB JI. . Mennesneesa. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbBIC PEAKIIUHA

3.1

[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucrema

XUMHUYECKUX 31eMeHTOoB /1. H.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

Memnpene-eBa. CtpoeHue

aToma
2o )éI/IMI/I‘-IeCKail CB_$[3I). g Bu6moreka [[OK
. KUCJIUTCIIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro mo paszeny 15 https://m.edsoo.ru/7f41837¢
p 3 bubmmoreka [{OK
€3CpPBHOC BpeMs https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

9 KUIIACC

KosnyecTBo yacos DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3ie/ioB U TeM K i (ungpossbie)
B NPorpamMmbl Bcero 0; TPOTLHBIC pﬁaKaneckne o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Paspnen 1. BemiecTBO M XUMHYECKHE peaKIMU
11 [ToBTOpeHue u yrinyoieHue 3HaHUH 5 1 bubnuorexa [JOK
] OCHOBHBIX pa3/iesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
) peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJMTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHMMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["anorenst https://m.edsoo.ru/7f41a636
06 e
22| neweirron VIA rpynmm. Cepan i 6 BuGmoexa LIOK
' PYHIIBL 2P https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COEJIMHEHUS
o | Sommsamere s ; 1 ;| B o
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ MX COCANHEHUS
Hroro no paszneny 25
Pa3znen 3. Merasibl U MX COeIMHEHUS
3.1 OO61mue cBoiicTBa METaIIOB 4 buGmiorexa [IOK

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

bu6mmoreka [{OK

3.2 Baxxnei1me MeTaJUIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7£41a636
Wroro mo pazueny 20
Pazjnen 4. Xumus u okpyzkamonias cpeaa

4.1 BemectBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 Bubmrorexa LIOK
) p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6mmoreka [IOK

C3CpBHOC BpeMi https://m.edsoo0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoanusie | IMpakruteckue u3yyeHusi | oOpa3oBaTeibHbIE
padoThI padoTsl pecypebi
[Ipenmer xumuu. Poss xumuu B
’KA3HM JeJloBeKa. Teia U BelecTna.
1 HNHcTpykTax 1o oxpaHe Tpyaa IIpu 1 bubmmorera LOK
https://m.edsoo.ru/ff0d210c

pabote B kaburete xumun MOT-086-
2023 (mepBUYHBIN).

5 IlonsaTtue o MeTomax MO3HAHUS B 1 bubmuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumma
paboTHI B TaOOPATOPUH U TTPUEMBI
oOpareHus ¢ 1abopaTOpHBIM

3 obopynoBanuem». THCTpyKTax 1Mo 1 bubnuoreka [JOK
OXpaHe TpyJa Ipu MPOBEICHUN https://m.edsoo.ru/ff0d23dc
JEMOHCTPAIIMOHHBIX, JIA0OPATOPHBIX
OTIBITOB U MPAKTUYECKUX 3aHATUH 10
xumun MOT-037-2023 (riepBUYHBIIT).

4 Yuctele BemecTBa 1 cMecu. CrocoObl 1 bu6mmoreka [JOK
pa3aciieHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubnuoreka [JOK

OYHUCTKH MTOBapEHHOM COJIN)».
WHcTpyKTax 1Mo oXpaHe Tpy/a npu

https://m.edsoo.ru/ff0d28c8



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

MPOBEJICHUHU JIEMOHCTPALIMOHHBIX,
71a00PATOPHBIX OTBITOB H
MPaKTHYECKHUX 3aHATHI 10 XUMHH
NOT-037-2023 (OBTOPHBIA).

6 ATOMBI I MOJICKYJTBI bubmorera [JOK
Y https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE AIIEMEHTHI. 3HAKH bubmmoreka [{OK
(CMMBOJIBI) XUMHUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cI0XKHBIC BEMIECTBA bubmorexa IOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YICHHE bubmorexa [IOK
YIAP v https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas hopmysa. BaaeHTHOCTB Bubmmorexa [IOK
pMyJa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JICMEHTOB
OrtHocHTenbHAas aTOMHAas Macca. bubnmuorexka [JOK
11
OtHOcUTENbHAA MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubnmuorexka [JOK
3JIEMEHTA B COCTUHEHUU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. Moib. bubmuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 Ddu3nyecKrue U XUMHYECKUE SIBICHHUSL. bubnuoreka [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u ycinoBus POTEKAHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKLIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnmoreka [JOK

XUMHUYECKHUE YpaBHCHHUA

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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BrlunciaeHus KOJIM4uecTB a, MacCChbl

17 BEIIECTBA MO0 YPABHECHUSM bubmorexa [JOK
B YPABHEH hitps://m. edso0.ru/ff0d5708
XUMHYCCKUX PEaKIIUN
Knaccudukanus XuMmuuecKux
18 caK I/Igl) (coemuHEHHUs, pa3IoKCHHS bubmorexa HOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMernieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeUuCT. O000ICHHE 1 brommorexa [OK
H AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIis 3HAHUH
20 KonTtponbnas pabora Nel no teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kuciaopom — aimeMeHT u bubmorera [JOK
AYES. poA https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
DuU3NYECKNE U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (PeaKIuyu OKUCICHUS bubmorera [JOK
POAd (peditt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 okcuaax
CrocoObl MoTy4eHHS KUCIIOPoia B
23 J1a00PaTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
PaTop P ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHnne Kucnopoia
TennoBoii 3 HeKT XUMHIECKOM
24 peaKkiuu, MOHSITHE O bubnunoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHAOTEPMUYECKUX PEAKITUIX
TormmBo (HedTh, Yyroiab U METaH).
(et, yr ) bubnuoreka [IOK
25 3arps3HeHue Bo3/1yxa, ClocoObl ero

IpeaAOTBPALICHHUA

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d5708
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[Ipaktuyeckas padora Ne 3 o reme
«[lonydyenue u cobupanue
KUCIIOpOJ1a, U3YYCHUE €r0 CBOHCTBY.
HNHcTpykTax 110 0XpaHe Tpyaa IIpu

bubmmoreka [{OK

26
MPOBEICHUU JEMOHCTPALIMOHHBIX, https://m.edsoo.ru/ff0d4ae2
Ja00paTOPHBIX OIBITOB U
MPAKTUYECKHUX 3aHITHH IO XUMUH
NOT-037-2023 (IOBTOPHBIIA).
97 Bonmopox — anemeHT u nmpocToe bubnuoreka [IOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bojopona. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHe 0 KHCTOTaX U COJISIX bubmorexa IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTry4eHust BOA0Opoaa B bubmuorexa [JOK
abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckast padota Ne 4 o Teme
31 «ITonmyuenue u cobupanue BoIOPoOIa bubmmorexa [TOK
i N p AOPOaa, https://m.edsoo.ru/ff0d4f42
H3y4YEHHUE €ro CBOMCTBY
32 MousipHbiii 00BEM ra3oB. 3aKoH bubnunoreka [JOK
Asoranpo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIMYECTBA
33 BEIIECTBA ra3a o €ro u3BeCTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
bu6mmoreka [JOK
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE

3aKOHA 00BbEMHBIX OTHOIIIEHU ra30B

https://m.edsoo.ru/ff0d5708
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35 du3nYeCcKue U XMMUYECKHE CBOMCTBA bu6mmoreka [{OK
BO/IBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
WHJIMKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 Haceiiiennbie 1 HEHACHIIIIEHHBIS bubmmoreka [{OK
pactBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas padota Ne 5 o Teme

38 «IIpurotoBneHue pacTBOPOB ¢ bubmuorexa [JOK
OTpeNEeIEHHON MAacCOBOM A0JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, Kiaccudukaus, bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydenune n XuMHUYECKHE CBONCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [TOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoBaHus: cOCTaB, Ki1accudukams, bubnunoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonyuenue u XuMu4eCcKre CBOWCTBA bubnuorexa [IOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIATypa,

46 CIOCOOBI MOJYYCHUS, XUMUYCCKUE bubmoreia OK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktudeckas padora Ne 6. Pemenue
47 JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHM»
T'enetnyeckas cBsA3L MEX]
48 KJIaCCaMH HEO raaneCKny bubmorexa HOK
. P https://m.edsoo.ru/00ad9a50
COCIMHCHU I
49 O06o01enre U cucTeMaTru3arus bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtponsHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MONBITKHM KIacCUpUKAITIT
51 XUMUYECKUX dJIeMEeHTOB. [loHsTHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuoaudeckuii 3aKOH U
59 Ilepuonnueckas cucrema bubnunoreka [JOK
XUMHUYECKUX djeMeHToB J1. 1. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuonpl, rpynIibl, TOATPYIIIBI bubmorexa HOK
PHOARL, TPYIHEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnuoreka [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CTpoeHue EKTPOHHBIX 000JI04EK

. bubmmoreka [JOK
55 aToMOB 51eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U MPAKTHUKH. [I. bubnuoreka [IOK
N. MenpaeneeB — y4€HbIH, Me1aror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
58
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
>9 HomHas xumuccias cassb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas bubnuoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 C
TCTICHD ORHCICHIA https://m.edsoo.ru/00adae28
63 OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIC bubnunoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTENU U BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
KonTtponpHas padota Ne4 o teme
bu6mmoreka [JOK
65 «Ctpoenue aroma. XUMHUYECKas

CBA3b»

https://m.edsoo.ru/00adb486
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PesepBHeIit ypok. O600IICHNE 1

66 1 bu6mmoreka [{OK
CHCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IEHNE 1 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O60011EHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3alMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Beero u3ydeHnusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYECKHX djieMeHToB [[. 1.
1 MenneneeBa. MHCTpyKTaX 110 1 bubmmorera LOK
a ' YK https://m.edsoo.ru/00adb59e
oXpaHe TpyJa nmpu padoTe B
kabunere xumunu MOT-086-2023
(mepBUYHBIN).
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XUMHYECKHX DJIICMEHTOB 1 bubamorera LIOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnmuoreka [JOK
HEOpPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbch0
IToHaTHE O CKOPOCTH XUMUYECKOU
6 €aKIuu HOH;II;I/Ie 0 TOMOTEHHBIX U 1 bubmorexa LIOK
PCAKIUH. https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaAKIMIX
[TonsiTHE O XMMHUYECKOM
bu6mmoreka [JOK
7 paBHOBecuu. DakTOpkI, BIUSIOUINE 1

Ha CKOPOCTb XHMHUYECKOM pcakuuun

https://m.edsoo.ru/00adc28¢c
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1 ITOJIOKCHHUEC XUMHNYCCKOT'O

paBHOBECHS
3 OKucCIuTeIbHO- bubmmoreka [{OK
BOCCTAHOBUTEIIBHBIE PEAKLIUN https://m.edsoo.ru/00adcade
KonTtposneHas padota Nel mo Teme
9 «[loBTOpEHue u yrioyonenue
3HAHUI OCHOBHBIX Pa3/IeNIOB Kypca
8 kiacca»
Teopus 3MEKTPONUTHYECKON
10 mucconuanmy. CHIIBHBIE U CIIA0bIE bubmorexa HOK
) https://m.edso0.ru/00adcd68
AIEKTPOJIATHI
11 HoHHbIe ypaBHEHUS peaKIuit bubmorexa [IOK
P P https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnuoreka [IOK
00 3JIEKTPOJIMTUYECKON https://m.edsoo.ru/00add5d8
JTUCCOITUAITAN
XuMHYECKHE CBOMCTBA COJICH B
13 CBeTe IIpeACTaBIeHUI 00 Eubmrorexa OK
p N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIMAITIT
14 [ToHsTHE O THAPOIU3E COJICH bubmorera [JOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[Ipaktuyeckas pabora Ne 1.
16 «Pemmenne 3xciepuMeHTaIbHBIX bubnuorexa [IOK

3amau». HCTpyKTax 110 oXpaHe
TpyZa NpHU IPOBEICHUH

https://m.edsoo.ru/00addbfa
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JIEMOHCTPAI[HOHHBIX,
71a00PATOPHBIX OTBITOB H
MPaKTHYECKHUX 3aHATHI 10 XUMHH
NOT-037-2023 (mepBUYHBIN).

KonTtposnsHas padota Ne2 mo Teme

17 «INEKTPOTUTHYECKAS bubnuorexa [JOK
JUCCOIMaIusl. XUMUYECKUE https://m.edsoo.ru/00addecO
peaKkIiu B paCTBOPAX»

OO6mrast XxapaKTepUCTHKA TAJIOTEHOB.
18 XUMHYECKHE CBOMCTBA HA TIpUMEpe bubamorexa [JOK
https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopona. ConsHas KUCIOTA,
19 XI/IMquCIiII/I: cl;oﬁCTBa MOJTyYCHHE Bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTruueckast pabota Ne 2 o Teme
«ITonyyeHue COJITHON KUCIIOTHI,
n3ydeHue e€ CBONCTBY.

20 HNHcTpyKTax 1o oxpaHe Tpyaa npu bubmuoreka [JOK
MPOBEICHUHU JEMOHCTPAIIMOHHBIX, https://m.edsoo.ru/00ade348
J1a00paTOPHBIX OIBITOB H
MPAKTUYECKHUX 3aHATHH 110 XUMUH
NOT-037-2023 (mOBTOPHBIIN).

Brrurcnenus o ypaBHEHUSIM
21 XUMUYECKUX PEAKIUHI, €CIIU OJIMH bubmorexa [IOK
https://m.edsoo.ru/00ade488
W3 pEareHToB JIaH B U30BITKE
99 OO11ast XapakTepUCTUKA SIIEMEHTOB bubnuoreka [JOK

VIA-rpymmsl

https://m.edsoo.ru/00ade64a
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AJnotpornHble MOAU(UKALIUY CEPBI.

Haxoxnenue cepol u €€

bubmmoreka [{OK

23
COCIMHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoI0po/I, CTPOCHHE,

24 q)nznqecmll)e u XI/III:/II/IIICCKI/IG bubnuotexa LIOK

. https://m.edsoo0.ru/00ade802
CBOMCTBa
Oxcunsl cepsl. CepHast KUCIIOTa,
25 (bmnqecxnre) u Xm\fnqecm/le bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHNE
XHWMHUYECKUE PEAKINH, JIEKALINE B
OCHOBE TIPOMBIIIICHHOTO Croco0a

26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XHUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY)KaroIlen Cpeibl
COEJIMHEHUSIMU CEpBI

97 Brruncienne MmaccoBoi 101 bubnmuoreka [JOK
BBIXOJIa ITPOJAYKTA pEaKLNKU https://m.edsoo.ru/00adec8a
OO01ast XapaKTepUCTUKA SIIEMEHTOB
VA-rpynmsl. A30T,

28 acrn IZ)}::HT aHEHUE B IIPUPO/IC bubmorexa LIOK
Pachipoctp PHPOAC, https://m.edsoo.ru/00adeea6
(buznuecKkrue U XuMHUYECKUE
CBOMCTBA
AmMuak, ero pusnueckue u

. bu6mmorexa LIOK

29 XUMUYECKUE CBOMCTBA, MOTYYEHUE

U IPpUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o reme

bu6mmoreka [IOK

30 «ITonyyenue aMMuaKa, U3yucHHe
yqu v https://m.edso0.ru/00adf180
€ro CBOMCTBY
31 A3oTHas KucioTa, e€¢ pusndeckue u bubnuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX
32 ToOpeHnil. XUMUYECKOE bubmmorexa [TOK
YAODP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHHUSIMH a30Ta
®ocdop. Okeup dpochopa u
33 (1)00(%)0 pHaSI KI/ICJ'I((i))Ta (bq)pli)sn(tl\glxne U bubnmorexa [JOK
P N https://m.edso0.ru/00adf68a
XHUMHYCCKHE CBOMCTRBA, IMOJTyUYCHUE
Hcnonws3oBanue docdaToB B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [IOK
ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
Yriepo, pacpocTpaHeHUE B
35 pu f))ne EI/ISI/II‘)ICCKII)/IC u Eubmrorexa OK
PHPOAE, _ https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA
Oxcubl yriaepona, ux Gpu3nuecKue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TTPOOTIEMBI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(V)
N bubmuoreka [JOK
37 VYroapHas KUcIoTa U €€ CoTu K

https://m.edso0.ru/00ae006¢
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[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa.
KauectBennas peakuus Ha
kapOonar-uoH". MHCTpyKTaX 1O

bu6mmoreka [{OK

38 OXpaHe TPyZa IIPH IPOBEIECHUN
P PY/ta IIpH HPOBEA https://m.edsoo0.ru/00ae027e
JEMOHCTPAI[HOHHBIX,
Ja00paTOPHBIX OIBITOB U
MPAKTUICCKHUX 3aHATUH TI0 XUMHH
NOT-037-2023 (IOBTOPHBIIA).
[TepBoHavaNbHBIC TIOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmorexa [OK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpeMunii u ero coetnHeHns bubmorexa LOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
41 .
3a7a4 1o teme «Baxkuelmniue https://m.edso0.ru/00ae0bf2
HEMETAJUIBI M UX COCTUHEHUS»
KontponpHas padota Ne3 mo teme
42 «BakHeiine HeMeTaIbl H UX bubmorera [JOK
https://m.edsoo0.ru/00ae0e18
COEIMHEHU
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
43 MeTauioB. Metajuinueckas CBsI3b U bubmuoreka [JOK

METaJUIMYECKasl KPUCTAJUITMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

https://m.edsoo.ru/00ael103e
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XUMHYECKHE CBOUCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI PsI bubnmorexa LOK
p N P https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJUIOB
OOmire cnocoObl MOTyYeHUs
metauioB. CrnaBel. Beruncnenus
45 IO YPaBHEHUSIM XUMHYECKUX bubnmorexa LOK
P N https://m.edso0.ru/00ae1156
peaKIuii, €Clivi OJIMH U3 PEareHTOB
COJIEPKUT IPUMECH
46 ITousiTre 0 KOPPO3UU METAIIOB bubmmorexa [OK
PP https://m.edsoo0.ru/00ae1278
bu6moreka [IOK
47
Ulenourere meTas https://m.edsoo.ru/00ae14b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
Illenoyno3eMeNnbHBIC METAJIIbI — bubmuorexa [JOK
49 N N
KaJIbIIMA U MarHui https://m.edso0.ru/00ael5e8
50 Baxxueiiine coe fuHEHNUS KaIbIIH bubmmorexa [JOK
a t https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALIUS
3HAHUH
JKéctkocTh BOJIBI M CIOCOOBI €€ bubnuoreka [JOK
52
YCTpaHEHHUS https://m.edso0.ru/00ae1886
IIpakTtuyeckas padora Ne 6 o reme
"XEcTKOCTL BOJBI M METOILI €€
53 ycrpaHenus'". MHCTpyKTax 1o bubnuoreka [IOK

OXpaHe TpyZa IpU IPOBEICHUH
JEMOHCTPALIMOHHBIX,
71a00paTOPHBIX OTIBITOB U

https://m.edsoo.ru/00aelae8
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MPAKTUYECKUX 3aHATUNA IO XUMUHU
NOT-037-2023 (OBTOPHBIA).

. bubnuorexa [JOK
>4 AtroMHHHi https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTTU bu6moreka [IOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 OO6o01enre 1 cucTeMaTru3arus
3HAHHUH
[TpakTuueckas padota Ne 7.
Pemenune skcnepuMeHTanbHbBIX bubnuoreka [IOK
59 .
3a7a4 1o teme «Baxkuelniue https://m.edso0.ru/00ae3de8
METaJIbl U UX COCAUHEHUS
Boruncnenus no ypaBHEHUSIM
XMUMHYECKUX PEaKLUi, eClid OJIUH
50 W3 pEareHToB J1aH B U30BITKE WU bubnunoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peakuuu
61 O06o001eHne u cucTeMaTu3anus
3HAHUH
KonTtponeHas padota Ne4 o teme
62 «BaxxHeunme MeTaJlibl U UX

COCAUHECHU A



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

63 BemectBa u matepuansl B 1 bubnmoreka [JOK
IMOBCEAHEBHOM KM3HH YEJIOBEKA https://m.edso00.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK

64 . 1
OKPYKaroLEn CpeJibl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O6001IeHNE U 1 bubnnorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
cucCTEeMaTu3anus 3HaHUN https://m.edsoo.ru/00adh33c

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCcTeEMAaTu3alys 3HaHU! https://m.edso0.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Xumus, 8 kinacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsenienue»

1. [TeyaTHbie TAOIUIIBI IO YYEOHBIM TEMaM Kypca.

2. Mopenu KpucTalNIMYecKuX peleToK; MapoCcTep >KHEBbIE U 00bEMHbBIE MOCIIN
MOJIEKY.

3. Konekuum HeopraHuueCcKrX BEIIeCTB

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA

8 kiacc

1. l'a6puensa O. C. Xumus. Merogudeckoe mocoodue s 8 kiacca yaeoHoe
nocobue s ob1eodpazoBatenbHbiX opranmuzanuii / O. C. ['abpuenssn, U. B.
Akcénona, U. I'. OctpoymoB. — M.: IIpocsenienue, 2019

2. T'abpuensa O. C. Xumusa. COOpHUK 3a/1a4 ¥ yIpaKHEHUH. 8 Ki1acc: yueOHoe
nocobue aiisa obieodpazoaTenbHbIX opranuzanuii/ O. C. 'abpuensu, 1. B.
Tpury6uak M.: IIpocBemenue, 2019

3. lN'a6puensa O. C. Xumus. Terpaas ais 1abopaTOPHBIX OINBITOB U
IpaKTUYECKUX paboT. 8 Kinacc: yueOHoe mocooue st o011e00pa3oBaTeIbHBIX
opranmuzauuii / C. I'abpuensin, U. B. Axcénona, U. I'. OctpoymoB. — M.:
IIpocsemenue, 2019

4. Tabpuensia O. C. Xumus. Pabouas Terpans. 8 kiacc: yuebHOe mocodue st
obmeoOpazoBarenbHbIx opranu3anuii / O. C. I'abpuensn, C. A. Cnankos, U. T
OctpoymoB. — M.: IIpocsemenue, 2019

9 kn1acc

1. l'abpuensu O. C. Xumus. Meroamueckoe mocodue st 9 kmacca: yueo.
nocobue asa obmeodpazoBarenbHbix opranu3anuii / O. C. ['abpuensn, U. B.
Axkcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019

2. I'abpuensu O. C. Xumusa. COOpHUK 3a/1a4 ¥ YIPOKHEHHH. 9 Kitacc: yaeOHoe
nocodbue aiisg odeodpazoBaTenbHbix opranuzanuit/ O. C. 'abpuensu, U. B.
Tpury6uak. M.: IIpocBemenue, 2019

3. T'abpuensa O. C. Xumus. Terpaas ais 1a60paTOPHBIX OMBITOB U
MpaKTUYECKUX padoT. 9 Kiacc: yueOHoe nmocodue st 00111e00pa3oBaTeIbHbIX
opranuzanuii /O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.:



IIpocsemenue, 2019

4. I'abpuensu O. C. Xumus. Pabouas tetpans. 9 knacc: yueOHOe mocooue aist
obmreo6pazoBarenbubix opranuzanuid / O. C. I'abpuensn, C. A. Cnankos, U. T
OctpoymoB. — M.: IIpocsemenue, 2019

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

bubaunoreka IIOK https://edsoo.ru/

Enunas xonnexkuust uudpoBbix odpazoBaTeabHbIX pecypcos (LIOP). URL:
http://school-collection.edu.ru/

Buptyansnas obpasoBareinbHas jgadopatopus. URL: http://www.virtulab.net/
Jletn u Hayka: cuctemHoe oOpazoBanue. URL.: https://childrenscience.ru/
Skysmart: kimacc (Xumust). URL: https://edu.skysmart.ru/

Kypuan «Xumus u xumukny». URL: http://chemistry-chemists.com/
[IkonpHbIe omuMnuaabl o xumun. URL: http://www.chem.msu.ru/rus/olimp/
Caiit «Xumudeckast nHGOPMAIIMOHHAS CETh» — O(DHUIIUATEHOE U3IAHHE
Xumuueckoro pakyiaprera MI'Y. URL: http://www.chem.msu.ru/rus/
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