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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHO MPOrpaMMbl OCHOBHOTO 0O0IIIET0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1o XxuMuu Aa€T MOPECTaBICHUE O IENsAX, OOIIel CcTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJICH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATEILHOCTH O0O0YyYalolmerocss Mo OCBOCHUIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUH CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
0o0yy4aroIerocsi, ero MpeACcTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UTparOT (POPMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOU I€SITETLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBlieHWS B OOYYEHMHM XUMUU OOECTICUMBAIOTCSA CIECIIM(PUKON
colepkaHusi  y4eOHOTO  TMpeaMeTa, KOTOPBIA  SBISIETCS  MEJaroruvecKu



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XUMHUM W  HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX ITOHATUHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o nmojaxonaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMHUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
NOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenzaeneeBa kKak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHU O CTPOEHUH aTOMa U XUMUYECKOH CBSA3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKH
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEOBATEIBHO OT OJAHOIO
YPOBHS K IpyTOMY, BBITIOJIHAA (DYHKIUU OOBSCHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABICHNAS] O XUMHYECKOM COCTABIAIOIIEN HAYYHOM KapTUHBI MHPA B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuid mupy», «buomorus. 57
KJ1accey U «Pu3nkKa. 7 Kiacey.

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4e0HOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUM —
BOXHEHIMX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUSCKUX TOJIOKEHUH, TOCTYITHBIX
0000I1IeHHI A MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
HAayYHbIM METOJAaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX pEaKIHil, B
(GbopMHpPOBAaHUHU U PA3BUTUU MO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e301macHOro o0parieHus ¢ BeIeCTBAMH B TTIOBCETHEBHOM KU3HU.

[Ipn M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl Ba)XKHOE
3Ha4YeHHE NMPUOOPENTU TAKUE LIETH, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;



—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSITENIPHON MO3HABATEIBHON JCSITENbHOCTHA, HAyYHBIM
METOoJlaM TIO3HAaHMsI, (POPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— obecrieueHne yCcIoBUi, CIOCOOCTBYIONIUX MPHOOPETEHUIO 00YUaIOIITIMUCS
OTbITa Pa3HOOOpPA3HOW MEATEIHHOCTH, MO3HAHWUS M CaMOTIO3HAHUSA, KITFOYCBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o00meld (YHKIMOHATBHOM M  €CTeCTBEHHO-HAYYHOUN
TPAaMOTHOCTH, B TOM YHCIE€ YMEHHUA OOBICHITH W OIICHWBATH SIBJICHUS
OKpY’KaIOIIer0 MHUpa, MCIHOJB3YS 3HAHUS U OIBIT, TMOJyYEHHBbIC MPHU HU3YUCHHUH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
JeSITEIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA T'YMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HSKOJIOTHYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi U HANPaBIEHHOCTH JadbHEHIIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMHUHU HA YPOBHE OCHOBHOTO
oOmiero ob6pa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

COAEPKAHUE OBYUEHUSA

8 KJIACC

IlepBoHava/ibHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YEJIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTOmax MO3HaHWsA B XUMHUH. YHCThIC BEIIECTBA U CMECH.
CriocoOnI pa3zeneHust cMeceit.

ATOMBI M MOJEKYJbl. XHUMHUYECKHE dJIeMEHTbl. CHUMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckas hopmyiia. BaaeHTHOCT, aTOMOB XUMHUUECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS
MOJIEKyJIsipHag macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCIMHEHUH.



OU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKLHSA U €€ MPU3HAKH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEaKINil (COeqMHEHUS, pa3JIOKEHUS, 3aMEeIlIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCaHUE
bu3nUecKkux CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOIIOJACHUE
¢usnyeckux (TIaBI€HUWE BOCKA, TasHUE JibJla, PAacTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MENA C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONHMCAHWE MPU3HAKOB IMPOTEKAHWA XMMUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwisi, pa3ioKeHHe THIPOKCHIA
meau (I1) mpu HarpeBaHWM, B3aMMOJCHCTBHE kelie3a ¢ pacTBopoM coyi meau (11),
U3y4EHUE CIOCOOOB pa3JelIeHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TTOBApPEHHOU
COJIM, HaONIOJICHWE W  ONHUCAaHWE  PEe3yJbTaTOB  IPOBEICHMS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChbl, CO3JaHUE MOJEIIEM MOJIEKYII
(I1apoCTEepPIKHEBBIX ).

BaxxHeline npeacTraBuTe M HECOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopon — 3imeMeHT u mpocroe
BemecTBo. HaxokneHuwe kucimopoaa B OpHUpoAe, (U3MUECKUE M XUMHUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcunabl. Ilpumenenue kucnopoaa. CrocoObl
NOJIyYeHHUs] KUcIopoAa B JabopaTOpuu W IPOMBIIUIEHHOCTU. Kpyrosopor
KHCIIopoaa B pupoae. O30H — auioTpoIiHas MoAu(pUKaIUS KAUCIOPOaa.

TennoBoli 3p(}EeKT XUMHYECKOW peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3/yXa, YCWIEHHE NapHUKOBOTO 3P (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nUecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI moTyueHus. Kuciorsr
U COJIH.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kak pacTtBoputesib. PacTBOpEI.
HacpilieHHbIe M HEHACBIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BelecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoOZE€ U B KU3HU 4YeloBeKa. KpyroBopor Boabl B IpUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Kimaccuduxanus
OKCUJOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHbIE, aM(oOTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHH: MIEIOUYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHuid. PuU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHne OCHOBaHUM.



Kucnotel. Knaccudpukanusa kucinor. Homenknatypa kucior. @usnyeckue u
XUMHUUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XUMHYECKHE CBOWCTBA COJIEH.
[Tomyuenue conen.

['eHeTnuecKkas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXe, ITOIYyUYEHHE,
cobupaHue, paclo3HaBaHWE W HW3YYCHHE CBOMCTB KHCIOpOJa, HaOI0JIeHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (1oxkapa), 03HaKOMJICHHE ¢ 00pa3liaMy OKCHIOB U OTIHCAaHNE
UX CBOICTB, IMOJIyu€HHE, COOHMpaHUE, pACIO3HABaHME U W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
UCITI0JIb30BAaHUE BUCOMATEPHAJIOB), HAOIIOICHUE 00PA3I0OB BEIIECTB KOJIUYECTBOM
1 Monp, uccienoBaHME OCOOCHHOCTEH pacTBOPEHMsI BELIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJIEU
pacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBUE BOABI C MeTaUlaMH (HATpUEM U
KaJbliieM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa310B HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE N3MEHEHUSI
OKPAaCK{ MHJIMKATOPOB B PaCTBOPAX KUCIIOT U IIEJIOYEH, U3yUEHNUE B3aUMOACHCTBUSA
okcunia meau (1) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT ¢ METajulaMH, peakiui
HEUTpaNIN3alMY, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYyTUM U3 PacTBOPA COJIM, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
«BaxHelmue K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKH KIACCU(DUKAIIUKM XUMHUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). JJIEMEHTHI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Tepuoanueckuii 3akoH. [leppoguueckass cucreMa XMMHUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuonas u qiiuHHonepuoanas popmsl [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oromnel. DnekTponsl. CtpoeHune
ANIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajidyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIIaM U NEPUOIAM.



3navenue [lepuoauueckoro 3axkoHa u [leproauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4y€HbI U
IpaKIaHUH.

Xumuueckasi cBsi3b. KoBasieHTHas (MoJsipHass W HEMOJSpHAas) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp  okuciieHus.  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3y4eHHEe OOpa3lloB BEHIECTB METAUIOB M HEMETAIIOB, B3aUMOJCHCTBHE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMH KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUIUN
(ropenue, peakiyu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBS3€M IMpU WM3YYEHHH XMMHHM B 8 KIlacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MOHSATHUS: HAy4YHBbIN (DakT, rUmoTesa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUIHOCTb, HAOJIOJCHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuKa: MaTepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJIEKTPUYECKUM 3apsij, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHME BENIeCTBa, Tra3, (U3UUYECKUE BEIWYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
VCKOITa€MbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[Teprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUS, KAIBIUSA U UX COCAUHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEeMEHTOB B llepuomuueckon cucremMe u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBl KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(deKTy, o
U3MEHEHHUIO CTETICHEH OKHUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO



YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOr€HHBIX U I'E€TEPOTrEeHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATne 0 XumMudeckoM paBHOBecHU. PaKTOPBHI,
BIMAIOIIAE HAa CKOPOCTh XHMHUYECKOW PEaKIUH U IOJIOKEHUE XHMHYECKOTO
PaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIMM,  AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HWCIOJIB30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XxuMHUYecKol cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y cCiloBUsl MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE WM COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHUI U coJiell B CBETE MPEJCTaBICHUN 00 3JEKTPOIUTHUYECKOM TUCCOLUALIUY.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApONIN3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEILIECTB — METAJIOB W HEMETAIOB (rpadura M anMmasa), CIO0KHBIX BEIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U coel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
NPU3HAKM TNPOTEKAHMsS] peakuil HMOHHOro obOmeHa (oOpa3oBaHuE OcCalka,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUNX MPUMEPbI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakUUid (ropeHue, peakluuu pasioKeHus,
COCUHEHMsI), pAaclO3HaBaHHE HEOPraHMYECKHX BEUIECTB C  MOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrtepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pusnmueckue CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienoyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKa. BaxkHenre XJIOpUIabl U X HAX0XKICHUE B
npUpoe.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJJIOTPONHBIE MOAUDUKAIIMKN KUCTIOPOaa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.



Cepnas kucnoTa, PU3NIECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crnenuduyeckrue). XUMHUUECKUE pPeakinu, JeKallue B OCHOBE
MPOMBIIIVIEHHOTO CIoco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCIIOThl. CONU CEepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha Cylb(}ar-HoH.
Haxoxnenue cepbl U €€ COEQUHEHUN B MpuUpojie. XUMHUECKOE 3arps3HEHUE
OKpYXalollel Cpelbl COCOUHEHUSAMH cepbl (KUCIOTHBIE MOXKIU, 3arps3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €0 MPEIOTBPAILICHHUS.

Oobmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoictra. KpyroBopot a3ora B mpupoje. AMMHUaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, MoMyyeHue U npuMenenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOodydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M CcHelu(uueckue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B KAU€CTBE MUHEPAJIbHBIX YIOOPEHU.
XUMUYECKOE 3arps3HEHNE OKPYKAIOUIEH Cpeibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayxa, MOuBbl U BopoémoB). docdop, amnoTpomnHbie
moaudukanuu docdopa, uznyueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kuciora, Gu3nUecKkue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOAUPUKALINH,
pacmpocTpaHeHHe B MPUPOAE, HHU3HUecKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepona, UX (U3HYECKUE U
XUMHYECKHE CBOMCTBa, [EHCTBME Ha JKMBBIE OPTaHU3MBI, TMOJIYYCHHE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbpHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre U XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npuMmeHenue. KauecTBeHHas peakuuss Ha kapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, [NIMLEPHUH, YKCYCHAsI KUCIIO0TA).
[TpuponHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAXKHBIX BEIIECTBAX: )XKUpax, OejKax, yrieBojax — U uX
poIM B OKM3HM 4eloBeKa. MarepuaabHOE€ €IWHCTBO OpPraHMYECKHX W
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumenenne. CoequHeHNs KpeMHus B pupoe. O0Ime mpecTaBiIeHus 00 OKCHIE
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BakHelme cTpouTenbHble MaTepuaibl: KEpaMmHKa, CTEKJIO,
IIeMEeHT, OeToH, kene300eToH. Ilpobiiembr 6€30macHOrO  MCIOIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HHU.



Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, ONBIThI, OTpaXkallue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3laMu XJIOPUI0B (TAJIOT€HUIOB ), 03HAKOMJICHHE C 00pa3iaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHCJIOThI, U3yYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHOW PEAaKIMU Ha CyJb(aT-HOH U HAOIIOJCHUE MTPU3HAKA €€
IpOTEKaHus, O3HAKOMIIEHHWE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa M HX
COEJIMHEHU (BO3MO>KHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3liaMH a30THBIX
u (GochopHBIX yaoOpeHul, MmoydeHne, coOnpaHue, pacro3HaBaHWE U W3ydCHUE
CBOICTB aMMMaKa, ITPOBEJCHHE KAYECTBEHHBIX PEAKUUNA HAa HOH aMMOHHSA H
docdar-uoH W U3yuyeHHWE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJCICTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HW3YYCHHE MOJENEH KPUCTAUIMYECKUX PpEIIETOK anMasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOWCTBOM IPOTUBOras3a, IIOIYYEHUE,
coOupaHue, paclo3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, IpoBEICHHUE
KAUECTBEHHBIX PEAKIM Ha KapOOHAT M CHJIMKAT-HOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BaxHelnme HemMeTaibl U HX
COCTUHEHUSD).

MeTtasiibl 1 MX COeAUHEHUS

OO01ast xapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pemeTKa.  JJIEKTPOXMMUYECKHH  pAl
HaMpsHKeHUH MeTaiuoB. OU3nyeckue U XUMUYECKHUe CBOMCTBa MeTaiioB. Oomue
criocoObl mosiydeHuss MeTayioB. lloHATHE O KOPpPO3MHM METalIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYH, JIOPATIOMUHUNA, OPOH3a)
U UX IPUMEHEHHUE B ObITY U POMBILIIEHHOCTH.

[[lemounble MeTamuibl: MONOKEeHUE B [lepronueckol cUCTEME XMMHUYECKUX
anemeHnToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHud W KaJbIHWW: IIOJIO)KECHUE B
[Tepunoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoje. Pu3nuecKre U XUMHUYECKHE CBOKWCTBA MarHus U
KaJbIusl. BaxkHeiiine coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aToma, HAXOXAeHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMAYECKUX 3J€MEHTOB /1.
N. MeHneneeBa, CTpOECHHE aTroMa, HaxXOoXAeHuWe B mnpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA *xene3a. OKCcubl, THAPOKCHIBI U comu xxene3a (11) u sxenesa
(1), ux cocraB, CBOMCTBA U TOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMu METAUIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBaMHU, M3Y4YEHHUE  PE3YyJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllECcCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXXHO ~ HCIIOJB30BAHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBITHS, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaOmroneHne W ommcaHWE MPOIECCOB OKpAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiblug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA aTFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a1a4 Mo Teme «Baxunelmue
METAJUJIBI U KX COCTUHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW >XU3HM 4YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomleh cpeabl (MpeaeiabHas T0mycTuMast
KOHIIEHTpalus Beuects, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOrMYECKUX
po0em.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KiIaccupuKalus, TI[EepPUOJUIYHOCTh, HaOJIO/ICHHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, H3MEPEHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
Paau0aKTUBHOCTD, MOJIEKYJIA, AIEKTPUUECKUI 3apsig, MIPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BENMIECTBO, TENO, OO0BEM,



arperaTHoe COCTOSIHME BEILIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHMs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.
buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yI0OpEeHHS, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHON AESATENBHOCTA B COOTBETCTBUH C TPAJUIUOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMH B
o0miecTBe MNpaBWIaMM M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPaKalOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJCTBOBATbCS CUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAay4YHOMY HAacJIeUi0, MOHUMAHMS 3HAYEHUs XUMUYECKOM HAyKW B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 0OILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS. O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, yd4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX AESATEIbHOCTH,
TOTOBHOCTM K pa3HOOOpa3HOM COBMECTHOM [EATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHUHM XUMUYECKUX OSKCIIEPUMEHTOB,
CO3/1aHUU Y4€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B MPOLECCE ATON yueOHOM AeSTENbHOCTH, FOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE
Y TOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEIIECTBE M XMMHUYECKOM peaKIluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABIIIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs IPUPOJIBI, B3aHUMOCBS3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HABATENbHBIE MOTHUBBI, HAPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBbIE IJii OOBSICHEHHUS HAOJII0OaeMbIX MPOLECCOB U SIBICHUH,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  CcaMO0Opa3oBaHUIO, TMPOEKTHOW U  HMCCIEJOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHS OOyUEHHS B
JIaIbHEHIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUH M
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOAMMOCTA COOJIOJIEHHUS TpaBui  0O€30MacHOCTH TMpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKECHHE K TPYAY U pe3ysibTaTaM TPYJOBOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHUM 10  XMMHUM, OCO3HAHHBIA  BBIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHON IeITeIbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6) 3K0JI0rM4eCcKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKH 11€7I€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMYy M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU WU3YYCHUH XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJO0B XHMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3YJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUSI MUPOBO33PEHUS O0IIICHAYYHBIC TIOHITHS (3aKOH, TEOPHs, TPUHITHTI,
rumnore3a, (QakT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAJIbHbIC yIeOHbIE NeUCTBUS (IO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE OOECIeuuBaloT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMN
JIESITEIIBHOCTH.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHBbIE YUeOHbIE eliCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHHsI HMCTOJIh30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TPU OCBOCHHH
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB W SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKAIMA XUMHUYECKUX BEIIECTB W XUMHUYECKHX DPEaAKIUH,
yCTaHABIMBATh MPUIMHHO-CIICACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSITh B TIPOILIECCE IIO3HAHMS TOHATUS (TMPEIMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 33714, C YUETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKN W3Yy4aeMbIX OOBEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX IIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciienoBaTeIbCcKHe 1eiiCTBUS:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B KA4€CTBE OCHOBBI [T (POPMUPOBAHUS THITOTE3HI TIO TPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHUIA;

MPUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMK W TIPOBEJICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJibTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABIIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIHIO
pPa3TUYHBIX BUIOB M (OPM TMPEACTABICHUS, TIOJydaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH IPOTHUBOPCUYHBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE TPUMEHATh Pa3uvHbIC METOJBlI M 3alpOoChl MPHU TOWCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJTHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 ONPENEAEHHOTO THIA, TPUOOPETECHUE OMbITA B
0o0JaCTH  WMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHUSI PA3IMUHBIX IOMCKOBBIX CHCTEM,



CaMOCTOSITENIHO BbIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJayll HECIOXKHBIMU CXEMaMH, JuarpaMmmaMmu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
MCCJIEIOBATENCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKpYXKAIOIIEH MNpUpPOHON
Cpellbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Uaiora u (Mim) JUCKYyCCUM) MO CYIIECTBY
oOcyxmaemMol TeMbl, (OpPMYyIUpPOBaTH CBOM MPEIOKEHUS OTHOCHUTEIHLHO
BBINIOJIHEHHUS MPEJIOKEHHOM 3a/1a4K;

YMEHUS  NPEJICTaBIATh  NOJYYEHHbIE  pE3yJbTaThl  ITO3HABATEIbHOU
JIEATEIBHOCTH B YCTHBIX M MHCHbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMIOJHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
71a00paTOpHOIl pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM WM MCCJIEAOBATEIbCKOW  NIESITENBHOCTH  IPU  PEUICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPEENsITh UENH JEATeIbHOCTH, MIAHUPOBATh,
OCYUIIECTBJIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHBIE CITOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBUE IMOJIYYECHHOTO pe3yjbTaTa 3asBICHHON IIEeJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUHU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX peE3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW (¢enepaibHON pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOObI
JneucTBul, chnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIABI
NEATEIbHOCTH MO  TOJYYEHUIO HOBOTO  3HAaHUA, €ro HMHTEepIpeTalu,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K koHIy 00yuenus B 8 kjiacce npeiMeTHbIE PE3yNIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oIHOpOHAsT M HEOAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,



MaccoBast A0JsI XUMUYECKOTO AJIEMEHTA B COSAMHEHUU, MOJIIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUS, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKINH, TEIII0BOU Ah(EKT peakium,
AJIpO aToMa, SJICKTPOHHBIN CJI0M aTromMa, aTOMHas OpOUTalb, pauyc aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSA3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJIsI BelleCTBa
(IpolLieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHUYECKHX TOHATHH U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILCHMIA;
UCIIONBb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBiIeHHS (GopMyll
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OIIPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTEIIEHb  OKUCJEHMsI  JJEMEHTOB B  OMHApHBIX  COEIUMHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HOHHAas) B
HEOPTraHWYECKUX COECIUHEHUSX;

packpbiBaTh cMmbica llepuonmueckoro 3akona [I. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOAUMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoyioxkeHus B llepuogumyeckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh MOHATHS «rJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OosbIlIMe TNEPUOAbl, COOTHOCUTH O0003HAUEHMsI, KOTOpPbIE HMEIOTCS B
tabmuie «llepromnueckas cucTteMa Xumudeckux diemernToB [, H.
MengaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij AApa, 0011ee YNUCIIO SJIEKTPOHOB U
pacrnpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuy (10 YUCIy W COCTaBy YYacTBYIOIIMX B PEAKLIUHU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsk ONMMCAHUE NPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

MPOTHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpPALIECHUNA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO [IOJII0 XHMHUYECKOro »3JieMeHTa Mo (opMyse COeAUHEHUS,



MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHYECKOUN pEaAKIINH;

MIPUMEHSITh OCHOBHBIE OINEPALIMH MBICIUTEIbHON JEATEIbHOCTH — aHAIINU3 U
CUHTE3, CpaBHEHHE, OOO0OIlIeHHe, CHUCTEeMAaTHU3aluio, KIacCU(PUKAIIUIO,
BBISIBJICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€M — IJI1 M3Y4YEHUS CBOWCTB
BEIIECTB W XHUMHUYECKHX PEAKLUHM, €CTECTBEHHO-HAYYHbIE METOMbI
NMO3HAHUA — HAONIOJCHUE, U3MEpPEHHEe, MOJECIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeI0BaTh MPaBUJIaM MOJIb30BAHUS XUMHUECKOM MOCYA0U U Ta00paTOPHBIM
o0Opy/OBaHUEM, a Tak)Ke MpaBUiaM OOpalleHUs C BElIeCTBaMU B
COOTBETCTBHHM C WMHCTPYKIHMSMH TIO BBIIOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJa M KHCIIOpPOJA), NPUTOTOBJICHUIO PAaCTBOPOB C ONPEAEIEHHOU
MacCOBOM J0JIEM PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOJIUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCIJIOT C TTIOMOIIIbIO UHJIUKATOPOB (JJaKMyC, (eHON(PTAICHH, METUIOPAHK
U Ipyrue).

K xonIy oOyueHus B 9 kj1acce npeIMETHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHX MOHSATHWA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KAaTHOH, aHWOH, MPOCTOE BELIECTBO,
CI0>KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETICHb
OKHCIICHUSI, XUMUYECKasi pPeaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(P(DEKT
peakiuy,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs UCCOLMALNS, PEAKIMU HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMbIE pPEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHNS,
aM(OTepHOCTb, XUMHUYECKast CBSI3b (KoBaJICHTHaA, HMOHHas,
METAJTNYECKas ), KpUCTAIIMYECKAs PEIIETKA, KOPPO3US METAIIOB, CIIABBI,
CKOPOCTh XMMHUYECKOM PEAKLHH, NPEAEIBHO IOIYCTUMAas KOHLUECHTPaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX I[OHITUUA U
MPUMEHATH ITU MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIB30BaTh XUMHYECKYI0O CHMBOJIUKY JUISI COCTaBjeHUS (opmy
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh M CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIACCYy COEOUWHEHUH 1o ¢opmyrnam, BHII XUMHYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PAaCTBOPAX HEOPraHMYECKUX COEAUHEHUMN, TUI KPUCTAIIIMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;



packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHUE: OIUCHIBATh W XapaKTEPHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuuaTh TMOHATUS «TJaBHasi mnoArpynna (A-rpymnma)» U «mobouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMU
XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XMMUYECKHX DJIEMEHTOB (COCTaB U
3apsn  sAApa, OO0Iee YHCIO DJJIGKTPOHOB M pachpenesieHne X II0
ANIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUHN B Mpejenax MajblX MNEPUOJIOB U
TJIaBHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHWUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUueckrue XUMHUYECKHE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKAAasl OMNHCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHil;

COCTaBIISAITh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHUSI peakiui, MOATBEPKAAIOMIUX CYIIECTBOBaHUE
TEHETUYECKOU CBA3U MEXK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABIICHUSI DJICKTPOHHOTO OaJlaHCa ATUX PEaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »djeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMUYECKON PEAKIINH;

COOJTI0IaTh TIPaBUJIA MOJIH30BAHUS XUMUYECKOM MOCYA0H 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHUM C HWHCTPYKIHUSIMU TIO BBITIOJHEHUIO JIA0OPaTOPHBIX
XUMHUUYECKHUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIECTB
(aMMmaka M yriaeKkucIiioro rasa);

MPOBOJAUTH PEAKIIMU, TOATBEPKAAIOIINE KaueCTBEHHBINH COCTaB pa3IMYHbIX
BEILIECTB: PACIIO3HABATH OIBITHBIM MYyTEM XJOpUI-, OpOMHI-, HUOIUI-,
kapbonat-, docdar-, cunukar-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI
AaMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;



MPUMEHSITH OCHOBHBIE OIEPALIMK MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHIE, CUCTEMATU3aI1IO, BBISIBJICHUE PUUNHHO-
CJIEJICTBEHHBIX CBSI3€d — /I U3YYEHHS] CBOMCTB BEILIECTB M XMMUYECKUX
peaKkiMii, eCTECTBEHHO-Hay4YHble METOJAbl IO3HaHUS — HaOJ0IeHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komirectso acos JuiekTpoHHbIE (UG POBbIE)
n/m T€M NPOrpaMMbl Bcero ;(;);:Tp;:ﬂm“e gg&ﬁi‘:qem"e o0pa3oBaTejibHbIE PecypChl
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMmust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6nuoreka [IOK
MPAKTUYECKOU ESITEIbHOCTH https://m.edso00.ru/7f41837c
yeJI0BEKa
12 BemiectBa u xumuueckue 15 1 bubnnoreka IIOK
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pa3znen 2. BaxHeiiline nmpeacTaBUuTe 1M HEOPraHUYeCKHUX BeleCTB
21 Bosnyx. Kucnopona. [lonsitue 6 bubnnoreka IIOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopon. Tlonsitue o 8 1 bubnmnoreka [JOK
KHUCIIOTaX M COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xummudeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIIUN

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /JI. .
MenneneeBa. CTpoeHne aTomMa

3.1

bu6nuoreka [IOK
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

Xumudeckas CBI3b.

bu6nunoreka LIOK

3.2 OxucmrensHo- 8 https://m.eds00.ru/7f41837¢

BOCCTAHOBUTCIILHBIC pCaKHI/II/I

bu6nuoreka [IOK

Hroro no paspeny 15 https://m.edsoo.ru/7f41837c
P 3 bubnuoreka LIOK

C3CPBHOC BPEMi https://m.eds00.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ Y —— Beero KOﬁHTpOJILHLIe Hpgucnmecxne 0BpA30BATETBHBIE
padoThI padoThI pecypes
Pa3nea 1. BemecTBo M XMMH4YecKHe peakiun
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuotexa [HOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubnuotexa [HOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M X COeIMHEHUS
21 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 4 1 bubnmnoreka HOK
' snemeHToB VIIA-rpynmel. ["anorenst https://m.edso0o.ru/7f41a636
12| e ; B 10K
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bu6nuoreka [IOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
re | e o ; 1 ;Do ok
' . PYIIEL. post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COEIMHEHUS
Hroro o pazueny 25
Paznen 3. Merajuiibl M MX COeIMHEHMSI
. bubnuotexa [JOK
3.1 Obmwe cBoiicTa MeTaIOB 4 https://m.edso0.ru/7f41a636
3.2 Baxuelimme MeTauTbl U KX COCTHHCHUS 16 1 2 Bubmrorexa 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
https://m.edsoo.ru/7f41a636

Hroro no pazaeny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6J?HOTeKa LHOK
https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PezepBHOE Bpemst 3 buGmuorexa [IOK

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

8 KUIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara upposbie
n/n Tewa ypoxa Bcero Kontpoapueie  Ipaxruteckue fll3y'{em/m gﬁ[?ill;onaTenbnme
padoThI padoThI pecype
1 IIpeamer xumun. Ponbs xumuu B 1 bubnuoreka [JOK
JKW3HU 4yesioBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
5 IlonsaTrue o MeTOgaX MO3HAHUA B 1 bubnnoreka IIOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [HOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoteka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2
5 «I?a3z(eJ1eHI/Ie cﬁeceﬁ (Ha mpumepe 1 bubmorexa LOK
iy https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bubmmorexa [JOK
6 ATOMEL 1 MOJIEKYTb1 1 https://m.edsogru/fdeZaﬁc
7 XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 bu6nuoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BENIECTBA 1 Bubmoreka HOK
https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
3aK0H MTOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaneHTHOCTD 1 bubmmorexa [TOK

aTOMOB XUMHYECCKUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OtHocuUTeNIbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bu6nuoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBUs IPOTEKaAHUS bubnmnoreka HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnuorexa [HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B
| Do s, e B 10K
B yP . https://m.edsoo.ru/ff0d5708
XUMHYCCKHX PEAKIIHIA
Kitace a ec
18 pgaxugg) Igfo:HHPfH);I:III\/I/[}I;I qpa;?(i;(eHI/I}I bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JI — Y4E€HBIii-
19 9H I/IKH(?I'II/IGOI:I(()Z?FOBO6O6yq Zl:;g u bubmmorexa LIOK
1 ATCT- o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aI1s 3HAHUM
20 KonTponbnas padora Nel no teme bubnmnorexka [HOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3zagyx — cmecsh raszos. Cocra
21 BO3 nya KI/IZIJ'IO I)or —B 3JIeMeTH: u bubmorexa LIOK
Ayxa. pOa https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
p | S e s BuSorea 10K
POJA tpeatl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTre 06 okcumgax
CriocoObI TOTydeHUsT KHCIIOPOa B Bumorexa LJOK
23 71a00paTOPUU U POMBIIUIEHHOCTH.

[Ipumenenue kucmopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBoi 3 PexT XuMUIEeCKOM
peaKIuu, MOHSATHE O

bu6nmoreka [IOK

24 TEPMOXUMHUYECKOM YPaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIMIX
To o (HedTB, yro €TaH).
25 3arlgzil/;ieé;leq}if)iﬂyy;aﬂi;ofogbﬂro buGnnorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLCHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «IPIOJI;I:I;HHe 15/1120614;)%1/16 o buGnnorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €T0 CBOMCTBY»
27 Bonopox — anemeHT u npocroe bu6nunoreka [IOK
BeliecTBO. HaxoxkaeHnue B nmpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX Bubmorexa IOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl mostydeHus BOAOPOIa B bubnmnoreka HOK
nabopaTtopuu https://m.edsoo.ru/ffod4ddo
[TpakTrueckas pabota Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOJa bubmoreka LOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
32 MossipHblii 00BEM ra30B. 3aKOH bubnmnorexka HOK
ABorazpo https://m.edsoo.ru/ff0d542e
B N
3 seneomsa rass o e mosecrmony buGmorexa LIOK
H MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
B N
| o oon o B 101
P  beakl . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA but6mmoreka [IOK

BOJIBI

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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CocraB ocHoBauuii. [Tousarue 00

bu6nuoreka [IOK

36 WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 Hacruimmennrle 1 HeHaCHIIIEHHBIE bu6nuoreka [IOK
pactBopbl. MaccoBas 70Jis1 BELecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnmnoreka HOK
onpeaecsEHHON MacCOBOM 10e https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEILIECTBA)
39 KonTponbnas padorta Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKaus, bubnnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOWCTBA
41 Kchy(;{THHx OCHOBHBIX U bubmiorexa LJOK
’ https://m.edsoo.ru/ff0d664e
amM(bOTEpPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KJ1accuUKaIIHs, bubnuotexa [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHU4YeCKue CBOWCTBA bubmuoreka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kimaccudukanus, bubnnorexka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnorexka HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIaTypa,
46 cngcli)ébrl) HIE)I;I'IH )G:I/I;VI XPII/II;JIII/I;ZEKI/IC bubmaorexa LIOK
o yi ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuotexa [JOK

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c
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I'enernueckas cBA3b MCXKIY

bu6nuoreka [IOK

48 {J1acCamit HEOpratHeckx https://m.edsoo.ru/00ad9a50
COCAMHCHHI
49 O06001IeHNEe U CHCTEMATH3aLIH bu6nuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9ch2
KontposbHas padora Ne3 o teme
50 "OCHEBHLIe KJ'II;CCLI HEOPTaHUYSCKUX Bubmrorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbIic MOMBITKH KIacCUPUKAITTI
51 XI/II\I;I/I‘IGCKI/IX 3JIEMEHTOB %OH}II;I/IG 0 Bubmrorexa LIOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bubnnoreka HOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoabl, rpyNIIIbl, TOATPYIIIIEI bubmiorexa LJOK
PHOEL, TPYTIIRL, TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX bubnuotexa [HOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CTtpoeHue IEKTPOHHBIX 000JI0YeK
P P N bubmmorexa [JOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit i
https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. Menaeneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubnmnorexka HOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeHaeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKH U MIPAKTUKU. [l bubmuoreka [IOK
N. MenaeneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
IpaX<TaHuH
PesepBubIit ypok. O600mIIeHHE T
P P 111 bubnuotexa [JOK
58 cUcTeMaTu3alvs 3HaHHH /

Bcepoccutiickas mpoBepouHas pabota

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



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

KontponbHas padota Ne4 o teme

59 «CtpoeHue aroma. XuMudeckas 1 bubnuoreka [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepouHas paboTa

60 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 bubanoreka HOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuorexa [JOK

61 Honnas XMMHECKas CBA3k 1 https://m.edSO(I)l.rUIOOadac34

62 KoBanenTHas nonsipHasi XuMHU€eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8

63 KoBasientHas nenomnsipHas 1 bubnuotexa [HOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8

bubnuotexa [HOK

64 Creneuy okuceHus 1 https://m.edsogru/OOadanS

65 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnuorexa [HOK
peakuuu https://m.edsoo.ru/00adb076

66 OKucauTenyu U BOCCTAaHOBUTEIIH 1 Eggﬁ;&?gg&gﬁg% db076
PesepBHelIit ypok. O60011IeHNE 1

67 CHCTEMAaTH3allMs 3HAHHUH 110 TeME 1 bu6nuoreka [IOK
«CtpoeHue aroma. XuMu4ecKkas https://m.edsoo.ru/00ad9ch2
CBSI3bY»

68 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6

OBHLIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO;TPO']U’ HbIE HpﬁaKanecRue u3yuyeHusi oOpas3oBaTejibHbIE
padoThbI padoThbI pecypebi
Ilepnonrueckuit 3aK0H.

1 [Tepuoanueckas cucrema 1 bu6nuoreka [IOK
XUMHYECKUX 31eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOICTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 Bubmoreka IOK

.. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka IIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XMUMHYECKOU CBSA3U U THIIEI 1 bubnnoreka IIOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[ToBTOpEHue u yrnybaeHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 k1acca»

5 Knaccugukanus Xumuaeckux 1 bubnmnorexka HOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMHYECKON

7 €aKIUU HOHHI?[I/IC 0 TOMOT€HHEBIX U 1 bubmiorexa LJOK
P ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
ITorsATHE O XUMHYIECKOM
paBHOBecuH. DAKTOPHI, BIUAIONINE

8 Ha CKOPOCTh XUMUYECKOU PEaAKITHH 1 Bubmzorexa LIOK

Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHsI

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHUCIIUTENBHO-

bu6nuoreka [IOK

d BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teo SIEKTPO eCcKoli
10 I/Icf:)cl)/I HI/I; HI:pCJII/IPJIIZI;I;Ie u (P:Ina6ble Bubmiorexa LIOK
AUCCOoLHalIH. https://m.edso0.ru/00adcd68
ANEKTPOJIUTHI
11 Honuble ypaBHEHUS peaKIil Bubmiorexa LIOK
yp peakil https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE NMPEACTABICHHUI bubnmnoreka HOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLAIIAN
X €CKHe CBOMCTBA COJIEU
13 (:BI;I:I\T/IZI ;II eKI;I:Ta;JIeI/IHI:; 00 e bubmoreka HOK
pedl N https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUICCKON TUCCOITUAITTU
14 Ilonstue o ruapoanse cojei bubmoreka HOK
p https://m.edsoo.ru/00add9d4
15 O60061eHre U cucreMaTHu3anus bubnuorexa [HOK
3HAaHUU https://m.edsoo.ru/00addd12
IIpa eckas padbora Ne 1.
16 «II’)eLI;ITeI;I{IIer :I:I(:ni I/Il\:eHTaJIBHBIX Bubmoreka HOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padora Ne2 no teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [JOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
OO01as xapakTepUCTUKA TaJIOTEHOB.
18 XI/III\TI/;;:KI;I; ZBI();;I];I; HIE;. o II;M}; Fé Bubmoreka HOK
P p https://m.edsoo.ru/00addfe2
XJjopa
Xmoposogopoxa. ConsHa CIIoTa,
/IOPOBOZIOPOL. T OJIAAA KHCIIOT bubmmorexa [JOK
19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTrueckas padota Ne 2 o Teme

20 «[TonydeHne CONSTHOM KUCIOTHI Bubmrorexa LIOK
YHCHA . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Breruucienus mo ypaBHEHUSIM
21 XUMHYECKUX eal}clpnﬁ €CJIU OJIMH Bubmaorexa IOK
PCaKIUIH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE
29 OO61as xapakTepuCTUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
ATTOTpOnHBIE MOIU(DUKAIINH CEPHI.
Haxoxaenune cepol u e€ bu6mmoreka [IOK
23 . :
COEAMHEHHI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
CepoBoi0po/1, CTpOEHHUE,
24 (bngnqefmgeﬂn xnllzmqecxne bubmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBA
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 (1)I/I3I/IIIIIGCKI/II; u XI/II\I/I)I/I‘ICCKI/IG Bubmoreka IOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMCHCHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
MOJTyYEHUSI CEPHOU KUCIIOTHI. bubmmorexa [JOK
26 :
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCTUHEHUSIMU CEPBI
27 Beruucnenue maccoBoit 1oimu bu6mmoteka [IOK
BBIX0/1a ITPOIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,
pym bubmuoreka [JOK
28 pacmipocTpaHeHue B IIPUPOJIE,

(bu3nUecKre U XUMUYECKHEe
CBOWCTBA

https://m.edsoo.ru/00adeeab
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AMMuak, ero ¢puznyeckue u

bu6nuoreka [IOK

29 XUMHUYECKHUE CBOMCTBA, MMOTYyYEHUE https://m.eds00.ru/00adf004
Y IPUMEHEHNE
IIpaktrueckas padora Ne 3 o teme
30 «IEI)OJI eHue aleMnaKa HA3y4YeHHe Bubmiorexa LIOK
Y Stk https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u Bbu6nuoreka [IOK
XHUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KaU4eCTBE MUHEPAILHBIX
32 o0opennii. XMMHAYECKOE b Bubmzorexa LIOK
YROOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COEIMHEHNSIMH a30Ta
®dochop. Oxenp pochopa (V) u
33 (1)00(;[1))0 pHa;[ KI/I(?J'I((i))Ta (1)CI)I/II)3H(‘162:KI/IC u bubmorexa LIOK
p . https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOMCTBA, MTOJIYICHUE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIbHBIX bubnmnoreka HOK
ynobpenuii. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu
VYraepon, pacrpocTpaHeHIE B
35 pu I()) ); g)I/ISI/III)IeCII;II)/Ie " bubmaorexa LOK
PHpOZE, - https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcunsl yriaeponaa, ux Gu3nIecKue
1 XMMHYECKHE CBOICTBA.
36 DKOJIOTHUECKHE IIPOOIIEMBL Bubmzorexa LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronpHas KUCI0Ta U €€ COMH brbmiorexa LJOK
https://m.edsoo.ru/00ae006¢
38 [IpakTuyeckas padora Ne 4 o Teme bu6muoreka [JOK

"[losrydeHue yrieKucsioro rasa.

https://m.edsoo.ru/00ae027e
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KavecTBenHas peakiysi Ha
KapOoHaT-MOH"

[TepBoHayabHBIE TOHATHUS 00

Bbu6nuoreka [IOK

39 OpPraHUYECKHUX BEIIECTBAX KaK O
p m https://m.eds00.ru/00ae054e
COCIMHEHUSIX YTIIepoJia
40 Kpemuwuii u ero coequHeHus BI/I@?HOTeKa LHOK
https://m.edso0.ru/00ae080a
[TpakTnueckas padota Ne 5.

a1 Pemenue skcnepuMeHTaIbHBIX bubnmnoreka HOK
3a1ad4 1o reme «Baxneiine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUI
KonTponbnas padora Ne3 no teme

42 «Ba)kHei1me HEMETaJUIBI U UX BH6J_IHOTeKa HOK

https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OOm1ast xapaKTEepUCTHKA
XUMHAYECKHUX DJIIEMEHTOB —

43 MeETaJII0B. MeTajnuecKkas CBsI3b 1 bubmuorexa [JOK
MeTaJUInYecKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUECKUN Psijt BH6J?HOTeKa HOK

N https://m.edsoo.ru/00ae1156
HaMpPsDKEHUH METaJIOB
OO6mme crmocoOb! MOTyYeHUs
MeTtaioB. CrraBel. Beraucienus
45 0 YPaBHECHUSAM XUMHYECKUX Bubnorexa LIOK
yp o https://m.edsoo.ru/00ae1156
peakiuii, ecii OIMH U3 PEarecHTOB
COJICPKUT TIPUMECH
46 IToHsaTHE O KOPPO3UU METAIIIIOB brbmiorexa LJOK
pp https://m.edsoo.ru/00ae1278
47 [[lenouHbBIE METAIIITBI bubnnorexa LIOK

https://m.edso0.ru/00ae14b2
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48 OKcuIbI M TUAPOKCUIBI HATPUS U bu6nuoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [IenoyHO3eMeNbHBIC METATIIIBI — bubmuorexa [JOK
KaJIbILIMA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxueiinme coequHEHNS KaIbLIH bubmiorexa LIOK
https://m.edso0.ru/00ae15e8
51 0606H5€HH6 U CHCTEMAaTU3aLIHS
3HAHUH
59 JKécTkocTh BOIBI U CIOCOOEI €€ bu6nuoreka [IOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
IIpakTueckas padora Ne 6 o Teme
53 "}IlzéCTKOCTB BO,II)[LI M1 METOJEI €€ bubmiorexa LJOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnnoreka IIOK
54 AmoMuHui https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnnoreka IIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U COJH bubmuoteka [JOK
xenesa (1) u sxemesa (111) https://m.edso0.ru/00ae35e6
58 O06o001IeHe B CUCTEMaTH3 A
3HAHUH
ITpakTuueckas pabora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexka HOK
3ajJa4 no teMe «BaxxHenme https://m.edsoo.ru/00ae3de8
METAJIJIbI ¥ UX COCIUHECHUS
Brruncnenus no ypaBHEHUSIM
60 XUMUYECKUX PEAKIUi, €CIIH OJUH bu6nuoreka [IOK

W3 PEareHTOoB JIaH B U30BITKE WU
COCPKUT MpuMecH. Beruncnenus

https://m.edso0.ru/00ae1750
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MacCOBOM JI0JIM BBIX0JIa MIPOTyKTa
peakiuu

O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HAHUU
KontponbHas padota Ne4 o reme
62 «Baxuenme MeTauibl 1 UX 1
COETUHEHUS»
63 BemectBa u marepuassl B 1 bubnmoreka [JOK
IIOBCEIHEBHOM KU3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HeHUe 1 bubnmnorexka HOK
OKpY’Karolllel cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumun B perienun 1 bubnmnoreka HOK
AKOJIOTHYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHNE U 1 bubnmnorexka HOK
CUCTEMaTU3alusl 3HAHUU https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O6o01eHue u 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHUE U 1 bubnmnorexka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68
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