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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOI POrPaMMBbl OCHOBHOTO 0O0IIIET0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Aa€T MOpPECTaBICHUWE O IENsAX, OOIIel cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIEpKaHue,
MpeayCcMaTPUBAET PACIPENEICHUE €ro Mo KiaccamM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MPOTrpaMMbl IO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNSeT BO3MOXKHOCTA TMpeaMera s
peanu3aiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUs XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATELHOCTH O0O0YyYarolmerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 HSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyenune xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTYphI JUYHOCTH, €€ 00I11el U QYHKIIMOHATLHON IPAMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YyJarOIINXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMHUU OOECHEUMBAIOTCA CIELU(PUKON
COJIepKaHMsl  y4eOHOTO  MpeaMeTa, KOTOpBIM  SIBISETCS — IEIarorMuecKu



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 nmojaxoaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MIOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCEIO €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEOBATEIBLHO OT OAHOIO
YPOBHSL K JpYromy, BBINOJHAS (YHKUUM OOBSICHEHHS U IPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IPAKTUYECKOIO NMPUMEHEHUS U IOIYYCHHS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABICHNS] O XUMUYECKOM COCTABIAIONIEN HAYYHOU KapTUHBI MHPA B JIOTHKE
€€ CHCTEeMHOW NpPHUPOABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaromuil Mupy,
«buonorus. 5-7 knacce» u «du3uKa. 7 Kiacc.

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IMpeaMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B
OpUOOLIEHMM K HAy4YHbIM METOJaM I[IO3HAHMS TP HW3YYEHUH BEILIECTB U
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE NMPUOOPENU TaAKUE 11T, KaK:



— (opmMupoBaHHE WHTEIUIEKTYalIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYEeCKOEe MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue oO0me (QyHKIMOHAIBHON M  €CTECTBEHHOHAYYHOMH
TPAaMOTHOCTH, B TOM YHCI€ YMEHHA OOBSCHITH W OIICHUBATH SIBIICHUSA
OKPYXAIOIIEr0 MHpA, MCIOJIb3YsS 3HAHUS W OMBIT, MOJIYYCHHBIC MPU H3YYCHHUU
XUMHUH, TPUMEHSTh HMX MpPH PEUIEHUU TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOH AESITENBbHOCTH;

— ¢opMmupoBaHHEe Y OOydYalOIIMXCA T'YMAaHUCTHUYECKUX OTHOIICHUIH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIS M HANPaBIEHHOCTH JAaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIel0), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEP XAHME OBYUYEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOHax MO3HAHMS B XMUMHUHU. UMCThIe BElIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJIBI XHMUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTH aTOMOB XHMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHCIa CTPYKTYpPHBIX e€IuHUI] BewecTBa. Pacuérsl mo ¢dopmynnam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MYeCKuX CBOMCTB O0O0pa3sLOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUAOM Oapusi, pa3jiokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mIpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0pOoaa.

TennoBort »h(dEKT XUMHUECKOW pPEaKlud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCWIEHHE MapHUKOBOTO 3P (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bomopon — anemeHT m mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, (GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

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

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACcTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4ellOoBEKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHennit. Oxcumwl. Knaccubukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrommue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECCKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusd. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa cosieil. @U3M4eCKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMNPEIECICHUE CONEPKaHUS KUCIOPOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YyUYCHUE CBOMCTB KUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBue Bogopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHHUE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
uccieoBaHue OoOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCIOT W IIEJIOUCH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpalu3alyu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJIa JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchbl HEOPraHUYECKHUX
COEOMHEHUI.



IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XUuMHYECKUX
3jieMeHTOB /I. 1. MenaesieeBa. CTpoenne aToM0OB. XUMHYECKAS CBA3b.
OKHCIANTETIbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JiMHHONEpUoAHas  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKUX  DIJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO IpyNnaM U Mepuoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€Hbli U
rpakJIaHUH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHUE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mesxwcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU M3YYEHWH XMMHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHOHAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JIJISI OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHOHAYYHbIE TOHATHS: HAay4dHBIN (DaKT, rumoresza, TEOpus,
3aKOH, aHaliu3, CHHTE3, Kiaccudukanus, NEePUOJAUYHOCTh, HAOIIOJEHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (GU3MYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
TI0JIE3HBIE UCKOTIAeMbI€, TOTUTUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKus

ITepnoanyeckuii 3akoH. [leprnoanyeckass cuCTeEMa XMUMHUYECKUX JIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
XAMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KW, KalblUUs W HX
COCMHEHUM B COOTBETCTBUU C IIOJIOKECHUEM 3JIEMEHTOB B I[lepuoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BeliecTBa: BHUAbI XMMHUYECKOW CBSI3U. THUMBI KPUCTAJUIMUECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Kiaccudukanus 1 HoMEHKIaTypa HEOPraHUYeCKUX BEIeCTB. XUMHUUCCKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Kiaccudukanuss XuMHUUYECKUX peakIui M0 pa3JudHbIM IpU3HaKaMm (110
YUCJIy U COCTaBY YUYacCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3 (deKTy, mo
M3MEHEHUIO CTEIEeHEeH OKMCIICHHS XUMHYECKHUX JJIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHIO KaTajii3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xumMuyeckod peakiuu. IloHarne o0 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonsarne o karanuse. [IoHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMHM, JOJCKTPOHHBIA  OanaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBienue YpPaBHEHUU

OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust BJICKTPOJIUTUYECKOU JIACCOLAALINM. DIIEKTPOJIUTHI 151
HEDJIEKTpOoauThl. KaruoHbl, aHWOHBL. MeXaHu3M JUCCOLMALMU  BEIIECTB C
pa3IMYHBIMM BUJAAMM XHMHUYECKOW cBs3u. Crenens auccounannd. CUIBHBIE U
c1a0bIe 3JIEKTPOIUTHI.

Peakuuu wuoOHHOTO oOMeHa. YCIOBHS NPOTEKaHUS pPEaKUUid HOHHOIO
oOMeHa, MOJIHbIE U COKpAIIEHHbIC HOHHBIE YpaBHEHU peakiuil. CBONCTBA KUCIOT,
OCHOBAaHMM W cojJeil B CBeTe MPEICTaBICHUH 00 BIEKTPOJUTUUYECKON
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEIAMH KPUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anamasza), CJIO0XKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEeaKIHH
OT BO3ACMCTBUS pPAa3IMUHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTH



pacTBOPOB BEWIECTB, IMpOLECCAa IUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCMOJB30BAHME BUIEO MAaTEPHUANIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  NPOTEKAHWS  peakluudid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peaKuui
(ropeHue, peakiMi pasyIoKeHHs, COCTMHEHNs), pACTIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, peIICHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanbl 1 uxX coeiuHeHUsA

OO6mrast xapaktepuctuka TaloreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHWMHYECKHME CBOICTBA Ha TpUMeEpe XJopa
(B3auMOJIEHiCTBME C MeTalylaMH, HEMeTalJlaMH, IIeodyaMu). XJIOPOBOIOPO/I.
ConsiHast KUCTIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJIOPOJAa Ha OpPraHW3M 4elioBeka. BaxHeimve XJIOpuIbl U HUX
HaX0XJIEHUE B IPUPO/IE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBoJopoll, cTpoeHue, (pU3NYeCcKue u
XUMHYECKHe cBOMCTBa. OKCHUIIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, GQu3UUeckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHCIOT W cheuu@puyeckue). XUMHUYECKHE pPEaKIuH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc00a TMOMy4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLUs Ha
cynabdar-uoH. HaxoxmeHune cepbl m €€ COCOUHEHHWA B MPHPOAE. XUMHUUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Ccpeibl COCNUHEHUSIMH Cepbl (KHCIOTHBIC JIOXKIIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mras xapakrepuctuka 37eMeHTOB VA-rpyrmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIEHUSA. A30T, paclpoCcTpaHEHHE B MPUPOJIE,
dbuszndeckue U XumMrueckue cBoiictea. KpyroBopor asora B npupoje. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue u npuMenenune. Com aMMOHUS,
ux GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ TMOoMydeHue, (QU3MUECKUe U XUMUYECKUE
CBOMCTBa (0OIIME Kak TMpEACTAaBUTENsl KJacca KUCIOT M CHEHU(PUUYECKUE).
Hcnonp30BaHWe HUTPATOB M COJE aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Mojaudukanuu ¢docdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas Kuciaora, pu3NIeCKUe U XUMHICCKHAE CBOMCTBA,
nosyuerue. Mcnons3oBanne GocdartoB B KaueCcTBE MUHEPAIBHBIX YI00pEHUH.

O6mras xapaktepuctuka snemMeHToB |V A-rpynmber. OCOGEHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC



Moau(uUKalMKu, pacIpoCTpaHeHWEe B MpUPOAE, (U3HUECKHMEe U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (HU3MUYECKue U XMMHYECKUE CBOICTBA,
noyiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavyasibHbIE TOHATUSL 00 OpPraHUMYECKUX BEHIECTBAX Kak o
COEIMHEHUAX yriepona (MeTaH, 3TaH, 3TWIEH, aleTUJIEH, 3TaHOJI, TJIMLEPUH,
yKCyCHasi Kuciota). [IpupoaHble HCTOYHUKN YTIIEBOAOPOAOB (YIrOjb, IPUPOAHBIN
ra3, He(dTh), MNPOAYKTHI uX mnepepaboTku (O€H3MH), UX pPOJIb B OBITY U
MPOMBINIUIEHHOCTU. [loHsTHE O OMOJOTHYECKM Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBojax — W HUX POJIM B KU3HMU 4YeloOBeKa. MaTepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IIOJyY€HUE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpencraBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKAThl, UX UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne CTpOUTENbHbIE MaTepuaibl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTaHUYECKHUX BEILIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKUMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
UX TPOTEKAHMS], OMBITHL, OTPAKAIOIIME (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
TAJIOTEHOB M UX COEIWHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  HCHOJIb30BaHUE
BUJICOMATEPHAIOB), HaOIIOIEHNE TTpoliecca OOYTIMBaHuUs caxapa IMoj JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBiIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakinK Ha Cyiabdat-
WMOH U HaOJIoJeHHe MpHU3HaKa e€ MpPOTEeKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOuMpaHue, pacrno3HaBaHWE€ M M3Y4YEHHE CBONCTB aMMHUaKa, MPOBEICHUE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHne NMpU3HAKOB
UX IIPOTEKaHMUsl, B3aMMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXKHO ~ HCIOJB30BAaHHE  BUAECOMATEPHUAJIOB), U3yyeHue  Mojelnen
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadura, ymiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOPOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HAaBaHUE U W3YUYECHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |



CUJIMKAT-HOHbl WM W3YYCHHUE IMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTalTbl M UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OO611ast XapakTepUCTUKA XUMUYECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux odiemeHtoB [J[. .
MeHnneneeBa u cTpoeHus: aToMoB. CTpOo€HHE METaUIOB. MeTayundeckasi CBs3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaNpsOKeHUN MeTaioB. OU3NYecKue U XMMUYECKHE CBOMCTBA MeTayuioB. OO0riue
CIIOCOOBI TIONIY4eHHUST MeTauioB. [loHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
cocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpOH32a) U UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTambl: ONOXKEHNE B [lepnoanueckon cucteMe XUMUYECKUX
anemeHToB . . MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyueckre U XUMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kainusgd. I[IpruMeHeHHe MIENOYHBIX METAUIOB U HUX
COCIMHEHUM.

[[lenouyHo3eMenbHbIE METAJUIBI MAarHUM W KaJbLMU: IIOJIOKEHHE B
Ilepuonnueckoin cucreMe xumMudeckux siemeHToB [[. Y. MenneneeBa, crpoeHue
VX aTOMOB, HaxOXJeHUE B Ipupoe. Pru3nuecKkne 1 XUMAYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueliue coequHEHHS KalblUs (OKCHI, THIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.

AmomuHnii: mnonoxkenue B [lepuognuecko CHCTEME  XHMHYECKHUX
sanemenTtoB JI. WM. MennaeneeBa, CTpOE€HHE aroma, HAXOXKIECHUE B MPUPOJE.
du3nyecKue U XUMUYECKUE CBOMCTBA alFOMUHUS. AMGPOTEPHBIE CBOWCTBA OKCHIA
Y TUJPOKCUIA ATFOMUHMUSL.

Keneszo: mosoxenne B Ilepnoguyueckor CUCTEME XMMHUYECKUX SJIEMECHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOxIcHHE B mpupone. Pusnyueckue u
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, TuapoKkcubl U conr xenesa (1) u xxenesa
(1), ux cocta, CBOWCTBA M MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C O00pa3laMd METAJIOB W CIUJIaBOB, UX (DU3UYECKUMU
CBOMCTBAMHU, H3yUYCHHE PE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIIECCA TOPEHUS XKeEJe3a B KUCIOPOIE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAaKIMii HA WOHBI: MarHus, KajJbllHUs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaAMEHH WOHAaMU HATpHsi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAITIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ]1a4 Mo TeMe «BakHeune
METaJUIbl U KX COCTUHEHHUS.



XuMUA ¥ OKpY:KaLIas cpeaa

BemectBa u Marepuansl B MOBCEAHEBHOM >KM3HM ueloBeka. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakuuil B ObiTy. IlepBas momomnib mnpu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XHMMHUUYECKOE 3arpsi3HEHHE OKpY’Karoliel cpeibl (mpenenbHas AOMycTUMas
KOHLIeHTpalus BeulecTs, nanee — [1JIK). Poias xumuu B perieHun 3KoJI0rHueCcKuX
poOJieM.

Xumuueckuii IKCnepuMenm:

u3ydeHue o0pasloB MaTEPHAIOB (CTEKIIO, CIUIaBbl METAIJIOB, MOJUMEPHBIE
MaTepHuabl).

Mescnpeomemmunie ceasu

Peanmmszannst MeXnpeaMeTHbIX CBA3EH IPU HM3YyYECHMM XMMHUM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOT'O [IMKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIE MOHATUS: HAay4YHbIA (aKT, THIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HAOIIOACHHE,
HKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®u3uka: Marepusi, aToOM, 3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, MPOBOJHHKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKAast
peméTKa, CIUIaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢orocunres, npixanuwe, ouocdepa, s3KocucTeMa, MUHEpAIbHbIC
yI0OpEeHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TOPOJIBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpPEHUE OIBITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOUM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHYECKOW pEakIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONINE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCJIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHIO W TIO3HAHUWIO, JI00O03HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIBCKOU



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) opMHUpPOBAHHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICACTBUU U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUTYyaIbHON TPAGKTOPUU MPOJAOHKCHUS 00pa30BaHUs C YIETOM JTMIHOCTHBIX
HHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHenrHon npodeccnoHaaIbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAC KaK HCTOYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHUE [IEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHMS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XHMUHU,
9KOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MertanmpenMeTHBIX pe3yJbTaTOB BBIACHSIOT 3HAUYMMble IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHOHAYUHBIX YYEOHBIX MpEeAMETax W IO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAYyYHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC yueOHbIC NEHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpblE OOecneunBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO YUEOHOU
NEeSATETbHOCTH.



IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHHsI HCTOJIh30BaTh MPUEMBI JIOTHUYECKOTO MBINUICHUS] TIPU OCBOCHHUU
3HAHUU: PacCKPHIBATh CMBICI XUMHYECKHX IMOHATHH (BBIACIATH WX XapaKTEepPHbBIC
NPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTUMH TIOHSATHSMH), UCTIOIH30BATh
TOHSTHS JIJI1 OOBSICHEHHS OTJCNBHBIX ()aKTOB U SIBJICHUM, BRIOMPATh OCHOBAHUS U
KPUTEPUU IS KJIACCU(PUKAINKA XUMHUYECKUX BEIIECTB M XUMHYECKHX PpEaKIn,
yCTaHABIMBATh MPUINHHO-CICJACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YYCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, NCIYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTaIpeMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICITH, UCITOJIb3yeMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON peaKIuu — MpU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 33714, C YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISIBISITH U XapaKTEPU30BaTh CYIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBICHUSX.

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIIOIh30BaTh TMOCTABIICHHBIE BOIMPOCH B KAaueCTBE WHCTPYMEHTA
MO3HAHWS, a TakkKe B Ka4eCTBE OCHOBBI I (POPMUPOBAHHUSA THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE OMbITa IO TUIAHUPOBAHUIO, OpPTaHU3AMHA W TIPOBEICHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, YyMEHHWe HaOmomaTh 3a XOAO0M Iporiecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIECHUS |
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH WU HWHTEPHPETUPOBATH HHGOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MpEJCTaBICHUS, MOTydYaeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMyJIIpHAs JIUTepaTypa XUMHUYECKOTO COJEpXaHUs, CIpPaBOYHBIC
nocoOusi, pecypcsl MHTepHEeTa), KPUTUYECKU OIICHMUBATH MPOTUBOPEUYHBYIO H
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

yMEHUE TPUMEHATh Pa3IudHbIC METOIBI W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIsI BBITOJTHCHHS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THIIA, IPHOOPETCHHUE OTBITA B
00JaCTH  WCTIOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTHBHOTO MCIIOJb30BAHMS PA3IMYHBIX IIONCKOBBIX CUCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll  HECJIOXKHBIMU CXeMaMH, JharpaMmamu,
apyrumu hopmMamu rpaduKu ¥ BX KOMOWHAIUSAMY,



YMEHHE HCIOJIb30BaTh M AaHAJIM3MpPOBaTh B IIpolecce Y4YeOHOH W
UCCJIEI0BATENLCKONW JEATEIbHOCTH UHPOPMAILIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yMEHHUsI 3ajJlaBaTh BOIPOCHI (B XOJ¢ auajora W (WJIM) JIUCKYCCHH) TIO
CYLIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMS PEJI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3ECHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHO# pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHUSI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH P PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMWHAIUSA
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryisiTuBHBIC YHUBepCaJbHbIe yUeOHbIe AelicTBUS:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJISATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBHM TIPU BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYeHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

IMPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX Ppe3yJbTaTOB MO OCBOEHUIO 00s3aTEIBLHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICISIIOT: OCBOSHHBIC OOYYarOIIUMUCS HAy4HbIC 3HAHHSA, YMEHUS M CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEITEIIBHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHUA, €ro HMHTEPIpPETaIUH,
peoOpa30BaHUIO M IPUMEHECHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYAIIHX.

K xoniy o0y4uenus B 8 kiiacce nmpeMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUH HJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, JJICKTPOOTPHUILIATEIHLHOCTh, CTEICHb



OKHCJICHHUSI, XUMUYECKasi pPEaKIus, KiIacCu(UKALUA PEeaKluil: peakuuu
COCAMHEHHUs, pEaKUUU PAaA3JIOKEHUs, pEaKUWd 3aMEIICHUs, pPEeaKUuu
oOMeHa, K30~ U PHJIOTEPMHUECKHE PEaKINH, TEIII0BOM 3 (PEeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOuTalb, PaaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAs U HEMOJSApHAs KOBAJICHTHAs CBA3b,
MOHHAs CBs3b, MOH, KAaTHOH, aHWUOH, PACTBOpP, MACCOBas JI0JS BEILECTBA
(IporeHTHasE KOHIIEHTpallus) B PacTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITHA U
MIPUMEHSThH ATU OHATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;
WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJIS COCTaBIICHUS (HOpMyI
BEIIECTB U YPABHECHUN XHUMUYECKUX PEAKIU;

ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKHUCIEHUS  JBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IIPUHAUICKHOCTh BEILIECTB K OIPEACIEHHOMY KJIACCy COCAUHEHUN I10
dbopmynam, BHI XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HMOHHAas) B
HEOPraHUYECKUX COCIMHEHUSX;

packpsiBaTh cMmblci Ilepuomnueckoro 3akona [JI. M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHUE IIEPUOAUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHYECKUX JJIEMEHTOB OT MX moJjiokeHusa B [lepuoauueckoin cucreme,
3aKOHOB COXPaHEHUs MAacChl BEILIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTrapo;

ONMCHIBATh M XapakTepu3oBaTh TabnuuHyro Gopmy Ilepuoanueckoit
CUCTEMBl XHMHMYECKHX DJJEMEHTOB: pa3jauyaTb IIOHATUS «TJIABHAs
noarpynmna (A-rpynna)» u «nobouynas noarpynna (b-rpynmna)», Maibie u
OOJpIIME TEPUOJbI, COOTHOCHTh OOO3HAYEHUsS, KOTOPbIE HMEIOTCS B
tabnuue «llepuonuueckas cucrtemMa xumudeckux a3yemeHtoB J[. .
MeHnneneeBay ¢ YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00IIee YUCIIO AJIEKTPOHOB
U PACIIPEIEIICHUE UX 10 3JEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIy W COCTaBy YYaCTBYIOIIUX B pPEaAKIUU
BEIIECTB, M0 TeIIOBOMY Y (PEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YE€CTBEHHOTO
COCTaBa, BO3MOXKHOCTUM TIIPOTEKAHUS XWMHYECKHX MPEBPALICHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYKO M MOJISIPHYKO  MaccChl
BELIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »JJeMeHTa 1o (opmyre
COCAMHEHN, MAaCCOBYIO JIOJIO BEILECTBA B PACTBOPE, MPOBOAUTDH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKkIuu;



MIPUMEHSATH OCHOBHBIC OMEPAlMA MBICTUTEIBHON NEATETLHOCTH — aHaJIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMAaTH3aluio, KiIacCU(pUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CJIEACTBEHHBIX CBSI3€d — Ui M3yYEHUs CBOMCTB
BEUIECTB M XHUMHUYECKHX PpEaKIMi, EeCTECTBEHHO-HAyYHbIE METOJbI
NO3HAaHUSA — HAONIOJCHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBIN ¥ MBICIICHHBIN);

cleloBaTh  IpaBWJaM  MOJb30BaHUA  XUMHUYECKOM  mocynod
nabopaTOpHBEIM 00OpYy/IOBaHMEM, a TakXKe TMpaBWIaM OOpalieHusl C
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITTOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYEHUIO W COOMPAHHIO
razoo0pa3HbIX BELIECTB (BOAOpPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEICIEHHON MAaCCOBOW JIOJEHW PACTBOPEHHOIO BEILIECTBA,
IJJAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI  II0
pPacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, henondraaent, METHIOPAHK U JPYTHE).

K KOHIIY O6y‘{€HI/I}I B 9 KJacce MNpCAMCTHBIC PC3YJIbTATBI Ha 0a3oBOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

PacCKphIBATh CMBICII OCHOBHBIX XUMHYECKUX MOHATHH: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, IPOCTOE BEILIECTBO,
CJI0KHOE€ BEUIECTBO, BAJICHTHOCTbH, 3JIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCJICHHS, XUMUUYECKasl PEaKInsl, XUMUYECKasi CBs3b, TEIIOBOM 3P (DEKT
peakuu,  MOJib, MOJISIpHBIM  00BEM,  PacTBOp,  DIEKTPOJIUTHI,
HEXJICKTPOJIUTHI, JJICKTPOIUTAYECKAS] IUCCOLUAIMSA, PEAKUUH HOHHOTO
oOMeHa, KaTajau3aTtop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PpEAKIHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC pPEaKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTEIIb,  OKHCICHHWE H  BOCCTAHOBIICHHUE,
ajoTponus, aMmGOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METAJUIMYECKAsi), KPUCTAUIMYECKAsT PEHIETKA, KOPPO3Usl METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW PpEAKLMUH, MPEIEIIbHO JONMyCTUMas
koHuentpanus [I/IK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IIOHATHUH U
IIPUMEHSATH 3TU ITOHATHS IPU ONMMCAHUU BELIECTB U UX MPEBPALLICHUMN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUI COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIIUIA;

ONPEAETATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHH 1o ¢GopmyiaM, BHA XHUMHUYECKOU
CBsi3u  (KOBAJCHTHAs, WOHHAs, MeETaUIMYeCcKas) B HEOPraHUYECKUX
COCMHEHUSX, 3aps]l MOHA MO XUMUYECKOW (popMyre, xapakTep cpeibl B
BOJIHBIX PACTBOPaX HEOPTraHMYECKUX COCAUHEHUMN, TUI KPUCTAIIMYECKOU
PELMIETKA KOHKPETHOIO BEILIECTBA;

packpbiBath cMbIca [lepuommueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €r0 IMOHMMAaHHWE: OINKUChIBATH U XapPaKTEPU30BaTh



Tabmmmunyto ¢opmy [leproamdeckoil CUCTEMbl XMMHYECKUX DSJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynmna (A-rpynma)» U «mobouyHas
noarpynmna (b-rpynma)», mainbie ¥ OojibllIME TMEPUOABI, COOTHOCUTH
0003HaueHHUsA, KOTOpbIE MMEIOTCI B NEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XApPAaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (CocTaB M 3apsij sapa, OOIIee YHUCIO DIIEKTPOHOB U
pacupeneneHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MCHECHHH CBOWCTB JJIEMEHTOB M MX COCIMHCHHN B
Mpeaesiax MayblX IMEPUOJ0B U TJIABHBIX MOATPYII C YIETOM CTPOSHUS WX
aTOMOB;

KJIaCCU(PUITMPOBATh XUMHYECKHE AJIEMEHTHI, HCOPTAHUUYECKHE BEIECTBA,
XUMUYECKUE peaknuu (10 YUCIy W COCTaBy YYAaCTBYIOIIUX B PEaKIIUN
BEIIECTB, TIO0 TEIJIOBOMY 3P (HEKTy, IO M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U CHEeNUPUUIECKUE XHUMHYECKUE
CBOMCTBAa TMPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMKHCAHUE
IpUMEpPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEaAKIUH;

COCTABJISITh YPaBHEHHUS DJICKTPOJUTUYECKON JAMCCOLMALUUA  KHCIIOT,
IeJIOYEH U COJICH, MOJTHBIC U COKPAIlIEHHbIC YPaBHEHUS PEaKIIMi HOHHOTO
oOMeHa, ypaBHEHHUS pEakKIWid, TMOATBEPKIAIINX CYIIECTBOBAHHUEC
TCHETHYECKOM CBSI3M MEKY BEIIECTBAMH PA3TMIHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;
MIPOTHO3WPOBATh CBOKMCTBA BEMISCTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MOYKHOCTH TIPOTCKaHUS XHWMHUYECKHX TMPEBPAlICHUH B Pa3TUIHBIX
YCIIOBUSX;

BBIUKCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHWMHYECKOTO »dJieMeHTa 10 ¢dopmyIe
COEIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON pEaKIuu;

coOmo/laTh  MpaBWjia  MOJb30BaHUS  XMUMHYECKOM  TOCYI0M U
1abopaTOpHBIM  O0OpYIOBaHMEM, a TaKXKe IMpaBuUjia OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJYYEHHUIO H COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKUCIIOTO rasa);

NPOBOJIUTh  PCAKIMH,  IOATBEP)KIAIOIIMEC  KAadyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MMYTEM XJIOPUI-, OpOMU/I-,
uonua-, kapobonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCHUJI-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HWOHBI W3yYEHHBIX METAaJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OMEPAlUd MBICTUTEIPHON NIEATETHHOCTH — aHaJN3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIlii0, BBISBICHUC



MPUYMHHO-CJICACTBEHHBIX CBSI3€ — JJII W3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PpEeaKIHid, EeCTCCTBCHHOHAyYHbIE METOJAbl TO3HAHUA —
HaOIOIeHNE, W3MEPEeHHEe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peaabHBId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBO 4acoB
NeNe HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 2 bubnuorexa [JOK
) MPAKTUYECKOU NEeSITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa.
12 BemiectBa u xumuueckue 15 1 0 bu6mmoreka [IOK
' peakuuu. https.//m.edso0.ru/7f41837c
Hroro mo pazueny: 20
Pa3nen 2. BaxkHeliune npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopoz. [lonsitue 6 0 1 bu6nuorexa [IOK
' 00 OKCHIaX. https://m.edsoo.ru/7f41837c
29 Bognopoga. ITonstue o 8 0 1 bu6nuorexa [IOK
' KHUCJIOTaX M COJISIX. https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 4 1 1 bu6mmoreka [IOK
' OCHOBaHUSIX. https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 12 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCTMHEHUN. https://m.edsoo.ru/7f41837c
Hroro no pasueny: 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJII/ITe.]IbHO-BOCCTaHOBI/ITeJIbHI)Ie pealcm/m

[Tepuonnueckuii 3aKOH U

31 [lepuonnueckas cucrema 7 0 0 bu6mmoreka [JOK
' XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aToMma.
3.2 XuMHuYecKkas CBS3b. 8 1 0 bubmiorexa LIOK

https://m.edsoo.ru/7f41837¢c
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OKHUCIIUTETBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKIIHH

Hroro no pazgeny: 15 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems. 3 BHGJ_IHOTeKa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

KoJsnuecTBo 4yacoB DJIeKTPOHHbIE
NeNe HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
n/n NMPOrpaMmblI Bcero Kontponbueie  Ipaxtieckue o0pa3oBaTte/ibHbIE
padoThI padoTshI pecype
Pa3znea 1. BemmecTBo M XUMHYECKHE PeaKIU
11 [ToBTOpenue u yriyonenue 3HaHUN 5 1 0 Bbu6mmoteka [JOK
OCHOBHBIX pa3/IeioB Kypca § Kjacca. https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [JOK
peaKIui. https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAs JUCCOLIHALIUS. 8 1 1 bubnnorexa [JOK
XHWMHYECKUE PEAKLIUN B PACTBOPAX. https://m.edsoo.ru/7f41a636
Htoro no pazueny: 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmmnoreka [HOK
aneMeHToB VIIA-rpynmsl. ["anoressl. https://m.edso0o.ru/7f41a636
22 onewemon ViArpym, Coparn ot 6 0 0 BuGmorexa LIOK
O — https://m.edsoo.ru/7f41a636
OO0mas XxapakKTepuCTUKa XUMHUECKUX
2.3 3JIeMeHT01§ VA-?pynnLI. Azot, hochop u 7 0 1 Egggﬁ;ﬁ;{;gﬁaﬁf 413636
WX COCTMHEHUS.
24 onewenon M Acrpym, Vinepor : ) 2 Bu6mnorera LLOK
. https://m.edso00.ru/7f41a636
KPEMHUH M X COCIMHCHHUS.
Hroro no pasueny: 25
Pasnen 3. MeTasuibl U UX COeIMHEHUS
3.1 OO0mrme cBOWCTBA METAIIIIOB. 4 0 0 E&?ﬁ%ﬁ:&%gﬁ%lz 412636
3.2 Baxueiiine MeTamibl U UX COCTUHEHHUS. 16 1 2 bubmorexa [IOK

https://m.edsoo.ru/7f41a636
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Hroro mo pazueny: 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 maTepuansl B KU3HU 3 bubnmnoreka HOK
' YyeJjioBeKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny: 3
PesepBHOE Bpems 3 Bubmoreka HOK
P PEM. https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
NeNe HMara uudposeie
n/n Tewa ypoxa Bcero KOﬁHTpOJIL HpIC Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesi
IIpenmet xumuu. Posb xumuu B
1 JKU3HU 4YejloBeKa. BelecTBa u ux 1 0 0 bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d210c
CBOMCTBA.

2 [TonsiTre 0 MeTO/TaX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMUH. https://m.edsoo.ru/ff0d227e
[Ipaktudeckas padora Ne 1 «IIpaBmia udposas naboparopust

3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 XUMUHU.
oOpartieHus ¢ 1a00paTOpHBIM bubnmnorexa [JOK
000pyIOBaHUEM. https://m.edsoo.ru/ff0d23dc

4 YucTele BemecTBa U cMecH. CIIocoObI 1 0 0 bu6mmoreka [IOK
pa3aeneHus CMecen. https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2 Hudposas nadoparopus

5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 XHIMHH.

OYMCTKHU TTOBAPEHHOM COJIH )» bubmorexa LIOK
' https://m.edsoo.ru/ff0d28c8

6 ®OU3NYECKNe U XUMUYECKUE SIBJICHUS. 1 0 0 bu6mmorexa [IOK
XUMHUYECKasl peaKLysl. https://m.edsoo.ru/ff0d37fa

7 [Tpu3Haky U ycloBUS MPOTEKAHUS 1 0 0 bubnuoreka [IOK
XUMUYECKUX PEAKLIUMU. https://m.edsoo.ru/ff0d3al6

bubmuorexa [JOK

8 ATOMBI U MOJIEKYJIBI U HOHBI. 1 0 0 https://m.edsoo.ru/ff0d2a6e

bu6mmorexa [IOK

9 [IpocTbie 1 clnOXKHBIE BELIECTBA. 1 0 0 https://m.edsoo.ru/ff0d2a6e

10 XUMHUYECKHUe AJIEMEHTHI. 3HAKH 1 0 0 bubmuorexa [JOK

(CHMBOJIBI) XUMHYECKHUX YJIEMEHTOB.

https://m.edsoo.ru/ff0d2be8
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OrHOCHUTEIbHAA aTOMHAs Macca.

bu6mmoreka [IOK

1 OTHOcHUTENbHASA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
12 Xumuueckas popmya BaJIeHTLIIjOCTL bubmorexa LIOK
) https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX 3JIEMEHTOB.
Bbraucnenus mo XuMH4eCKuM
13 dopmymnam. MaccoBas 1071 bubnuoreka [IOK
XUMHUYECKOIO 3JIEMEHTA B https://m.edsoo.ru/ff0d350c
COEIMHEHUH.
14 Konunuectso Bemiectra. MoJib. bubmuoreka [JOK
MognsipHas macca. https://m.edsoo.ru/ff0d5230
B
5 | Doy s B 10K
» ypaBHer https://m.eds00.ru/ff0d5708
XUMHUYECKHUX PEAKIIHA.
16 ATOMHO-MOJIEKYJIIPHOE YUEHHE bubmorexa HOK
' https://m.edsoo.ru/ff0d2d50
17 3aKOH COXpaHEHMsI MAcChl BEILIECTB. bubnnorexka [HOK
XHUMHUYECKUE YPABHEHUS. https://m.edsoo.ru/ff0d3b88
Kitace a ec
18 eaK II:III(}I) IEIcKo;I H;H);ill\;: ) a;?;;(eHHH bubmorexa LIOK
pear A P : https://m.edsoo.ru/ff0d3f34
3aMelleHusi, 0OMeHa).
M. B. JIoMOHOCOB — y4€HBIN-
19 9H I/IKJ‘IOI‘IIZ II{/ICT 12)6qu e‘:;gﬂ bubmorexa LIOK
1 AHCT: o https://m.edsoo.ru/ffod40c4
CUCTEeMAaTH3aI¥s 3HAHHUH.
20 KonTponbnas padorta Nel o teme bubmuorexa [IOK
«BemecTBa 1 XUMHUYECKHAE PEAKLIM. https://m.edso0.ru/ff0d4290
o | o, G B 10K
Ayxa. POZ https://m.edsoo.ru/ff0d448e
npocToe BeniecTBo. O30H.
Ou3nyecKue 1 XUMUIECKIE CBONCTBA Butmorexa LIOK
22 KHCIIOPO/ia (peaKIIuu OKUCIICHHUS,

ropenue). [lorsitue 06 okcuaax.

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
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

Crioco0bl MosTy4eHus KUCI0poa B

23 71a00paTOPUH U TPOMBIIIIICHHOCTH Eubmorexa ITOK
) https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoaa.
[TpakTrueckas padota Ne 3 o Teme Ludposas naboparopus
24 «Tonydyenue u coOupaHue Kucaopoaa, XHIMHH.
U3YYEHHUE €ro CBOMCTB) bubmorexa LIOK
yi ' https://m.edsoo.ru/ff0d4ae2
TennoBoii 3 PeKT XMMUIECKOI
o5 peaKIuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edso00.ru/ff0d4790
U SHAOTEPMUYECKUX PEAKIUAX.
To o (HedTh, yro €TaH).
26 Ba;J;ZieéEeq;I;nyyiaﬂf:;ofo(TSI;Z:FO bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MIpEe0TBPAICHUSI.
27 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK
BelecTBo. Haxoxxaenue B mpupoje. https://m.edsoo.ru/ff0d4ddo
8 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojiopoa. [Ipumenenne Bogopoaa. https://m.edsoo.ru/ff0d4ddo
29 [TonsaTHe 0 KUCTOTaX U COJIAX bubmorexa LIOK
' https://m.edso0.ru/ff0d50d2
30 CriocoObI moTy4eHus BOAOPOia B bubnuoteka [JOK
nabopaTopuH. https://m.edsoo.ru/ff0d4ddo
[TpakTrueckast pabota Ne 4 o Teme Hudposas nadoparopus
31 «[Tomyuenue u cobupanue BoJ10poJa, XHIMITH.
W3y4YEHHUE €r0 CBOMCTB» bubmorexa LIOK
' https://m.edsoo.ru/ff0d4f42
32 MomnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraJipo. https://m.edsoo.ru/ff0d542e
B N
o | Dormeremn ot ommeons BuGmores 10K
Hl My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA HJIK 00BEMY.
34 Brruncnenust 006EMOB ra3oB 1o bubmorexa LIOK

https://m.edsoo.ru/ff0d5708
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YPaBHEHHUIO pEaKLUU Ha OCHOBE
3aKOHa 00BEMHBIX OTHOLLIECHUH I'a30B.

Bona. ®usuueckue 1 XUMUUECKHE

bubmuoreka [JOK

35 CBOMCTBA BOJBI. https://m.edsoo.ru/ff0d587a
Bopa xak pactBopuTes.

36 Hacrimennble 1 HeHACHIIIIEHHBIE bubmuoreka [JOK
pactBopbl. MaccoBas 10Jisl BELECTBa https://m.edsoo0.ru/ff0d5b40
B pacTBOpE.
[TpakTuueckas padota Ne 5 o Teme [Mudposas madboparopust
«IIpuroToBiieHHE PACTBOPOB C XUMHH.

37 . . .
OIpeIeNIEHHOW MacCOBOM JOJIEN bu6mmorexa [IOK
pacTBOPEHHOTO BEILIECTBAY. https://m.edsoo.ru/ff0d5eba

38 KonTtponbsHast padora Ne 2 o teme bubmmoreka [IOK
«Kucnopoa. Bogopoxa. Boga». https://m.edsoo.ru/ff0d6342

39 OKcHbl: cOCTaB, KiIacCU(UKAIINS, bu6mmoreka [IOK
HOMEHKJIATypa. https://m.edsoo.ru/ff0d664e

o | e e s B LOK

’ https://m.edsoo.ru/ff0d664e

aM(pOTEepHBIX OKCHJIOB.

a1 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bubnuotexa [JOK
HOMEHKJIATypa. https://m.edsoo.ru/ff0d67ca

42 CoctaB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKaTOpax. https://m.edsoo.ru/ff0d59e2

43 [lonydyeHne n XuMH4YeCKUE CBOKCTBA bubmuorexa [IOK
OCHOBaHUH. https://m.edsoo.ru/ff0d67ca

44 Kucnorsl: cocras, kiaccuduxanus, bubnnoreka [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ffOdfee2

45 [ToryueHne 1 XUMHUYECKHE CBOWCTBA bubnuoreka [IOK
KHCJIOT. https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpA, Bu6morexa LIOK

46 CIOCOOBI TOJTYYCHUSI, XHMUYECKHE

CBOMCTBA.

https://m.edsoo.ru/00ad9474
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[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3214 10 TeMe

udposas naboparopust
XUMHH.

47
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubnunoreka [HOK
COETMHEHUI». https://m.edsoo.ru/00ad9b7c
['eneTnueckas CBA3b MEXAY KJIaCCaMU bubnmoreka [JOK
48 N :
HEOPraHUYECKUX COCIUHEHU. . https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMaTH3aIs bubmuorexa [JOK
3HAHUMU. https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne 3 mo teme
50 "OCH(I))BHI)IG Kﬂra)lccm HEOPraHUYECKUX Eubmorexa ITOK
o P https://m.edsoo.ru/00ad9ela
COeTMHCHUI".
[TepBbie MOMBITKH KiIacCUpUKAITUN
51 XI/H\I?II/I‘IGCKI/IX 3JIEMEHTOB I(PIOH;II;HG 0 Eubmorexa ITOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB.
Ilepuoauueckuii 3aKoH U
PHOA bubmuorexa [JOK
52 [lepnonnueckas cucreMa XMMHUYECKUX _
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. Menneneena.
53 [Tepuonasl, rpynbl, HOATPYTIILI bubmorexa LIOK
PHOZBL TPY » IOAUPY ' https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CoCcTaB aTOMHBIX bubnnorexka [JOK
anep. M3oromnsl. https://m.edsoo.ru/00ada342
CTpoeHme IEKTPOHHBIX 000109eK
P P . bubmuorexa [JOK
55 aToMOB 3J1ieMeHTOB [lepuoanueckoit _
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menpaeneena.
XapakTepucTuKa XUMHIECKOTO
56 JJIEMEHTA 110 €ro MOJIOKEHUIO B bubnnorexka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Memnieneena.
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U MPaKTUKU. []. bubnuoreka [IOK

N. MeHnneneeB — y4€HbIH, IEAAror U
TPaXIAHWH.

https://m.edsoo.ru/00ada96e
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58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnunoreka [HOK
XUMHYECKHUX JIEMEHTOB. https://m.edsoo.ru/00adaab8
59 KoBasieHTHas nosisipHas XuMH4YecKast 1 bubnmoreka [JOK
CBSI3b. https://m.edsoo.ru/00adaab8
60 KoBanentnas HenomnsipHas 1 bubnnoreka [JOK
XHUMHYECKasl CBS3b. https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
61 VonHas XHMHHCCKas CBA3E. 1 https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
62 Creneup okuCaCHHUA. 1 https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [HOK
pEaKLHH. https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OKUCIUTENNU U BOCCTAHOBUTEIIH. 1 https://m.edsoo.ru/00adb076
K 04
G5 (Crpoene arowa. Xonaraceran ) BuGorera LIOK
P ' https://m.edso00.ru/00adb486
CBSI3bY.
O06o0011eHre U cucTeMaTH3alus
66 3HAHUU 1O pa3zeny 1 bubnmnoreka [JOK
"IlepBoHaYaIbHbIE XUMUYECKHE https://m.edsoo.ru/00adb33c
TTOHSATHSA".
O00011eHNEe U CUCTEMATU3ALIS
67 3HaHU# 1o pasnaeny "Baxueiiue 1 bubnuotexa [JOK
IIPEACTaBUTEIN HEOPTAHUYECKUX https://m.edso00.ru/00ad9ch2
BeIEeCTB".
O06o01IeHre U cucTeMaTU3alus
3HaHui 1o pasaeny "llepuoanmyeckuii
bu6mmorexa [IOK
68 3akoH u [ICXD JI.1. Menneneena. 1 https://m.edsoo.ru/f0d61c6
CtpoeHne aToMOB. XUMHUYECKAst
CBsI3b".
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
NeNe HMara uudposeie
Tema ypoka
n/n Mayp Bcero KOﬁHTpOJIL HpIC H%aKT“quKHe u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypei
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 0 0 bu6mmoreka [IOK
XHUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59e
Menpeneena.
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XﬁMI/I‘leCKHX 3JIEMEHTOB 1 0 0 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB.
Knaccudukanus 1 HOMEHKIATypa bubnuoreka [IOK

3 1 0 0 _

HEOPraHWYECKUX BEILECTB. https://m.edsoo.ru/00adb7e2
Buisl XumMHu4uecKkoil CBSA3U M THIIBI bu6mmoreka [IOK

4 N 1 0 0 _

KPHUCTAIUIMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
KonTponbnas padora Ne 1 o teme

5 «IToBTOpEHuUe U yriydaeHne 3HaHUH 1 1 0
OCHOBHBIX pa3/esioB Kypca 8
KJiaccay.

OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK

6 1 0 0 _
peaKuuu. https://m.edsoo.ru/00adcade
Knaccugukanus XumMuaeckux bubnnoreka [JOK

7 o 1 0 0 _
pEaKIui 1O Pa3TNYHBIM ITPU3IHAKAM. https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHYECKOM

8 €aKIuu HOHSIpTI/Ie 0 TOMOTEHHBIX U 1 0 0 bubmorexa LIOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHSIX.

Ob6parumsie peaknuu. [TonaTue o
9 XUMHUYECKOM PABHOBECUMU. 1 0 0 bubnnorexa [JOK

@DaxTopHl, BIUSIOUINE HA CKOPOCTh
XUMHUYECKON PEaKILUU U MOJIOKEHUE

https://m.edsoo.ru/00adc28c¢c
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XUMHNYCCKOI'O paBHOBECH .

Teopus AIEKTPOIUTUYECKON

bubmuoreka [JOK

10 muccouuanyu. CUIbHBIE U C1a0bIe https://m.edso0.ru/00adcd6s
ANEKTPOJIUTHI.
11 Honuble ypaBHEHUS peaKIil Bubmorexa HOK
M PCaKIHH. https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnnoreka [JOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLMALINH.
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPeACTaBICHU 00 bubmmorexa [IOK
pel N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITUH.
14 Ilonstue o ruapoanse cojei bubmmorexa [IOK
p ’ https://m.edsoo.ru/00add9d4
[TpakTuaeckast padbora No 1. Hudposas raboparopus
15 «Pemienne 3kcepuMeHTaIbHbIX XUMUH.
saaDy bubmuorexa [JOK
AdL. https://m.edsoo.ru/00addbfa
O0001IeHrEe U CUCTEMATU3AIIHS
3HAHUH 10 TEME
16 "DIEKTPOIUTHYECKAS TUCCOLIUAIINS Bubimorexa [IOK
P & T(HATTHA. https://m.edsoo.ru/00addd12
XUMHUYECKHE PEeaKIINH B BOTHBIX
pactBopax".
KonTponbnas padora Ne 2 o teme
17 «DIIEKTpOIUTHYECKAs bubnnorexka [JOK
nucconuanusg. XuMudeckue https://m.edsoo.ru/00addecO
pEaKIuy B BOJHBIX PACTBOPAX).
OO01ast XapakKTeEPUCTHKA TaJIOT€HOB.
18 XI/II;[IquCKIi/Ie CBEfICTBa Ha IIpUMepe Bubmiorexa HOK
p p https://m.edsoo.ru/00addfe2
XJIOpA.
19 Xnoposonopoa. ConsiHast KUCIIOTa, bubnuoreka [IOK

XUMHUYECKHE CBOMCTBA, MOTYUCHHE,

https://m.edsoo.ru/00ade104
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IIPUMEHEHUE.

[IpakTrueckas padota Ne 2 o Teme

[Mudposas nadboparopust
XMMUH.

20 «[TonyuyeHne COISIHOM KUCIOTHI,
3 e}lf;e €€ CBOUCTBY Bubmzorexa LIOK
yd ' https://m.edsoo.ru/00ade348
Brruncnenus mo ypaBHEHHUSIM
21 XUMHUYECKUX eal}cllll)nﬁ €CJI OQUH Bubmorexa HOK
p ’ https://m.edsoo.ru/00ade488
13 pEeareHTOB JIaH B H30BITKE.
OO01ast XapakKTEPUCTUKA DJIIEMEHTOB
22 VI/IXH-F HEH Xle)l aKTEPUCTHKA bubmiorexa HOK
py - Aap P https://m.edsoo.ru/00ade64a
KHCJIOPOJIa U CEPBHI.
AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl u eé bu6mmoreka [IOK
23 Ny :
COCMHEHUI B IPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPHI.
CepoBogiopoa, CTpOCHHE,
24 (I)HEI/I‘IC?KSCJII/I XI/III:\)/II/I‘{eCKI/Ie bubmorexa HOK
N https://m.edsoo.ru/00ade802
CBOMCTBA.
Oxcunpl cepel. CepHas KUCIIOTA,
25 (pH3I/III1[eCKI/IE " XI/II\I/I)I/I‘{eCKI/Ie bubmorexa HOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHUE.
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
MOJIyYEHUSI CEPHOM KUCIIOTBI. bu6mmorexa [IOK
26 ;
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeibl
COCIMHECHUSIMHU CEPBHI.
97 Brraucienne MaccoBOM HOIH bubmuorexa [JOK
BBIXOZIa IIPOJIYKTa pEaKLuu. https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTUKa SJIEMEHTOB
28 VA-rpymisl. A30T, bubnmoreka [JOK

pacnpocTpaHEHUE B IPUPO/E,
¢bu3nyeckue 1 XUMHUYECKHUE

https://m.edsoo.ru/00adeeab
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CBOWCTBA.

AMMHaK, ero Gpu3nvecKue u

bubmuoreka [JOK

29 XUMHUYECKHUE CBOWCTBA, IMOTyYEHUE https://m.edso0.ru/00adf004
Y IPUMEHEHUE.
[IpakTrueckas padota Ne 3 o Teme 5;?5;13% nabopatopus
30 «[Tonyyenne aMMuaKa, U3y4eHue )
ero C]z:ﬁcm» ye bubnmoreka [JOK
' https://m.edsoo.ru/00adf180
31 A3OTHAas KUCIOTa, €€ (hu3ndecKue u bubnuorexa [JOK
XHUMHUYECKHE CBOUCTBA. https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHMS B KaUeCTBE MUHEPAIIBLHBIX
32 00peHni. XUMHYECKOE b bubmiorexa LHOK
YA0OP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COEMHEHUAMH a30Ta.
Dochop. Oxcun dhochopa (V) u
33 (pocg)o pHaH KI/I(J)IJ'I((i))Ta q)(bIE3HEJe)CKHe " bubmorexa HOK
P N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHHE.
Hcnonbs3oBanue pocdaTos B
KayecTBE MUHEPAJIbHBIX YIOOpEHUH. bubnuoreka [IOK
34 . :
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu.
VYriepond, pacopoCcTpaHeHHUE B
35 pu E lel, g)mnli){ecfcll)de u bubmorexa LIOK
PHpOZC, o https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA.
Oxcunsl yriaeponaa, ux GU3NIecKue
A XUMHYECKUE CBOMCTBA.
36 DKOIOTHYECKUE IPOOTIEMBI Bubmiorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V).
37 VroapHas KUCIIOTa U €€ COJIU bubmioreka LTOK
’ https://m.edsoo.ru/00ae006¢
38 [TepBoHaYaNIbHBIE TOHATHUS 00 bubnmoreka [JOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

OpraHn4YC€CKUX BCUICCTBAX, KaK O
COCAUHCHUAX YIiIepoaa.

[IpakTrueckas padota Ne 4 o Teme
"IlosryueHue yrieKucioro rasa.

https://m.edsoo.ru/00ae054e

[Mudposas nadboparopust
XMMUH.

39 KauectBennas peakuus Ha bubnmoreka [JOK
KapOoHaT-uoH". https://m.edsoo.ru/00ae027e

40 Kpemuuii u ero coequHeHNs Bubmorexa HOK

p A ) https://m.edsoo.ru/00ae080a
ITpakTuyeckas padora Ne 5. [Mudposas madbopaTopust
Pemrenue skcnepuMeHTAIbHBIX XUMHUH.

41 .
3aj7a4 1o Teme «BakHeimue bu6mmorexa [IOK
HEMETAJJIbl U UX COCTUHECHHUS. https://m.edsoo.ru/00ae0bf2
Kourponsaas padora Ne 3 o teme

42 «Baicll){eﬁmne geMeTaJmLI U UX bubmorexa [IOK

https://m.edsoo.ru/00ae0e18
COEIMHEHUAY.
OO6m1ast XxapakTepucTruKa
XUMHYECKHUX DIIEMEHTOB —

43 MeTaJuioB. Metajinaeckas CBsI3b 1 bubmuorexa [JOK
MeTaJUIM4eCcKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nYecKue CBOMCTBA
METAIIOB.

XHUMHUYECKHE CBOMCTBA METAJLJIOB.
44 OIIEKTPOXUMHYECKHUH P, bubanorexa LIOK
P N A https://m.edsoo.ru/00ael1156
HaMpPsDKEHUH METaJlIoB.
OO6mwme crmocoOb! MOTyIeHUS
MmetaiuioB. CiuiaBel. Beruucnenus
45 IO YPaBHECHUAM XUMHUYECKUX bubmnorexa LIOK
P N https://m.edsoo.ru/00ael1156
peakiuii, ecii OJIMH U3 PeareHTOB
COJICPKUT TIPUMECH.
46 IToHsaTHE O KOPPO3UU METAIIIIOB bubumoreka [IOK
PP ' https://m.eds00.ru/00ae1278
47 [lemouHbIC METAILIBI. Eubmorexa LOK

https://m.edso00.ru/00ae14b2
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48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [HOK
KaJusl. https://m.edso0.ru/00ae14b2

49 [leno4no3eMenbHBIE METAILIBI — bubmunorexa LIOK
KaJIbLIUA ¥ Marduu. https://m.edsoo.ru/00ae15e8

50 Baxueiinine coequHeHNs KajJbllUg Bubmorexa HOK

' https://m.edsoo0.ru/00ae15e8

51 O0001IeHre B CUCTEMATH3aIs
3HAHU.

52 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHS. https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme Hudposas nadoparopus
L R XHUMHH.

53 JKEcTKOCTh BOABI U METOALI €6

crpancms” bu6mmoreka [IOK
yerp ' https://m.edsoo.ru/00aelae8
. bu6mmorexa [IOK

54 ATIOMUHH, https://m.edsoo.ru/00aelc64

55 AmdorepHbIe CBOMCTBA OKCHA U bubnnoreka [JOK
TUJIPOKCHIA. https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK

56 Keneso. https://m.edso0.ru/00ae1d86

57 Okcuabl, THAPOKCUIBI U COJH bubnuoteka [JOK
xenesa (1) u sxenesa (111). https://m.edsoo.ru/00ae35e6

58 OO0001IeHe 1 CUCTEMATH3 A
3HAHUI.

[TpakTuueckast paborta Ne 7. Hudposas maboparopust

59 Pemenue skcriepuMeHTATbHBIX XUMHH.
3a7a4 1o TemMe «BakHeiimue bu6mmorexa [IOK
METaJIbl ¥ UX COCIMHEHUS. https://m.edsoo.ru/00ae3de8
Beruncnenus mo ypaBHEHUAM

60 XUMUYECKUX PEAKLUHN, €CIIU OOUH bubnnorexa [JOK

U3 pEareHTOoB JIaH B U30BITKE WU
COAEPKUT IpUMecH. Beruncienus

https://m.edso0.ru/00ael1750
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MacCOBOM J0JIM BBIXOJa IIPOLYKTa
peakuuu

O0001IeHrEe U cUCTEMaTU3aLUs

61 . 1
3HaHUM.
Kontponsnas padora Ne 4 o teme
62 «Baxuennme MeTauibl ¥ UX 1
COCJIMHECHHUSI.
63 BemecTBa u maTepuaisl B 1 bu6mmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA. https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKPY>KalOILEH CPEeIbl. https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemienun 1 bubnuorexa [JOK
9KOJIOTUYECKUX MTPOOIIEM. https://m.edsoo.ru/00ae4270
66 O06001IeHNEe U CUCTEMATU3ALIHS 1 bubmuorexa [JOK
3HaHUM. https://m.edsoo.ru/00ae0dOa
67 O06o00611eHre U cucTeMaTH3alus 1 bubmmoreka [JOK
3HaHUM. https://m.edsoo.ru/00adb33c
68 O06001IeHne U CUCTEMATU3AIIHS 1 bubnmnorexa [JOK
3HAHUU. https://m.edso0.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 knace. Pymsuruc I'.E., ®enpaman @.I'. «[IpocBemenuey, M. — 2021.
Xumus. 9 knace. Pymsutuc I'.E., ®enpaman @.I'. «[IpocBemenuey, M. — 2021.
Pabouas terpaas mo xumuu. 8 kiacc. T.A. bopoBckux. «Ox3amen», M. — 2020.
Pabouas terpaas mo xumuu. 9 knacc. T.A. bopoBckux. «Ox3amen», M. — 2020.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Toypounsle ianel no xumuu. 8 kiace. Jlenncosa B.I'. «Yuurens», Bonrorpan.
A.M. Pageuxuii. lunaktuyecknii Marepuan. XuMus 8-9 Kiacchl.
«[Ipocsemenue», M — 2020.

M.A. Ps6oB. COOpHUK 3a1a4 U yIPAKHEHUM 110 XUMHUHU. §-9 KIacchl. « IK3aMEH»,
M - 2018.

H.D. BapaBa, Xumus. Becb IKOJIBHBIN Kypc B CXeMax U TaOiMIax.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka I{OK.






